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EXECUTIVE SUMMARY

This report was commissioned by the West Australian Government to provide the Expert
Panel examining water supply options from the Kimberley with contextual information about
water supply and demand issues in the South West of Western Australia.

It does not contain information about water resources in the Kimberley, except at the state-
wide scale. The report does, however, provide information about water supply and demand
options that could be pursued were a Kimberley water supply not developed.

There remain considerable undeveloped water resources in the South West of the State, but
there are issues surrounding their development for both private and public water purposes.
Many of these issues are solvable but require more active management than has been needed
in the past when water resources were less developed.

Most new sources will require detailed investigations, planning, staged development and
long-term monitoring to see how they respond to water abstraction before their long-term
sustainable yield can be accurately known. This usually requires long lead times, multi-
disciplinary work and on-going community consultation. Without this work, more expensive
options with shorter lead times will be needed to meet shortfalls in supply.

The effort and cost of managing existing resources increases markedly with increased level of
use and as impacts become more apparent. The need to rationalise and optimise abstraction
grows as competition, especially during dry periods, increases. The use of market forces,
accepted regulatory frameworks and community involvement in decision making needs much
more development so that issues can be resolved in an equitable, efficient and timely manner.

To date the impact of climate change on surface water resources has been better quantified
than has the impact on groundwater resources, despite groundwater being the most important
resource in the South West. The uncertainty about future climates makes the orderly
development of new water resources difficult both in terms of how much water recharges the
systems and how much will be available for abstraction in future. It also makes provision of
water for the environment difficult as the drying trend has been so sudden and large.

Western Australia has been quick to respond to the drying conditions so there have been
fewer water supply problems than would be expected given the magnitude of the change.

The state has also been conservative in its water allocation practices to date, which has
resulted in fewer problems of over-allocation than have occurred in other states. However,
the effort devoted to investigations, managing and protecting the state s water resources is not
keeping pace with increasing demand and the need to adapt to climate change, rapid
development and community expectations.

Demand management has been a feature of water management with the state being a national
leader in stormwater reuse, pay-for-use, dual flush toilets and subsidies that have changed the
market for water-efficient washing machines. However, there are still more than 100 GL of
both stormwater and treated wastewater entering outfalls each year. The state is poised to
become a leader in managed aquifer recharge, but there remain significant barriers in the
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form of subsidised alternatives, uncertain community acceptance and unclear regulatory
procedures.

The state s water resource manager, the Department of Environment (including the Board of
the Water and Rivers Commission), and the major water service provider, the Water
Corporation, have responded to water management needs but are increasingly under pressure
to adjust plans in the face of rapidly changing, and increasingly complex, situations.

In summary, there is considerable potential for improved water resource and demand
management and the South West is unlikely to run out of water in the near future. However
management of impacts will become even more important and new water sources will
become increasingly expensive and more complex to manage. Integrated Resource Planning
is required to get the right balance between new source developments, water re-use and
demand management options.
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1. INTRODUCTION
1.1 Background

On 11 November 2004, the West Australian government announced a study of Kimberley
water options for the South West and on 15 December 2004 it appointed an independent
Expert Panel chaired by Emeritus Professor Reg Appleyard to examine the feasibility of the
options.

The five Terms of Reference (TORs) of the Panel are:

1. The Panel will call for submissions for the supply of water from the Kimberley region to
supplement the Integrated Water Supply Scheme (IWSS). The Panel is seeking
significant proposals that can reliably deliver in excess of 50 Gigalitres per annum of
water.

2. The Panel may utilise the services of independent consultants during the evaluation of
proposals. It is envisaged that consultants may assist through the provision of technical
evaluation and report preparation.

3. The Panel will evaluate the Watering Australia proposal, the Tenix canal proposal and
any other proposals received relating to the Kimberley region during the submission
period.

4. The Panel will provide a report to Government on its findings by September 2005.

5. The Panel will, through the course of the evaluation process, undertake public
consultation to ensure that the community is kept informed of progress and findings as
appropriate.

To assess the need to supplement the IWSS (TOR 1) and to identify where water would be
provided without a new Kimberley source, the government of WA asked CSIRO to write a
report that provides context for any decision on a Kimberley water source. This report
does not draw hard conclusions about the need for a new water source or pre-empt the
findings of the Expert Panel in any way.

This report has drawn heavily on material provided by the Department of Environment (DoE,
the state s water resource manager) and the Water Corporation (the state s main water service
provider). However, all responsibility for the conclusions drawn from this material is held by
CSIRO § Water for a Healthy Country Flagship.

Given the time to prepare this report (six weeks) it is a synopsis of up-to-date information
with material presented in a pictorial manner where possible to aid interpretation.
Information has been included if it was felt important to provide context for decisions about
the need for a new water source. A more detailed report with new analyses will be produced
by the end of June 2005 and a report on science gaps will be provided by August 2005.

The report considers demands from the private (non-scheme) sector that will grow at the
same time that public drinking water supply (scheme) needs will increase.
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There are a number of important interactions between scheme and non-scheme water
systems, which will increase in importance over the planning period. These include trading,
substitution and competition.

This report is therefore broader in scope than traditional water source development plans, but
does not contain individual source details that are normally included in such documents.

1.2 Objectives

This report broadly identifies water sources and demand management options available in the
South West of the state to meet the demand for drinking water' in the next 15 years, with
some projections to 2030. A Kimberley source would complement and/or compete with
these options.

It provides an overview of the main features which affect the water industry in the South
West of Western Australia. These features differ in significant ways from other states and
need to be understood before conclusions can be drawn and decisions made.

Some of the resource availability and demand data have been presented in other publications
(which are referenced at the end of the report) but an effort has been made to update these
data, integrate datasets and portray the information in an informative manner.

The data in the tables and figures will be refined further in the June 2005 report, at which
time scenarios such as the impact of more profound climate change or increased demand by
the public and private sectors will be assessed.

1.3 Scope

The report covers the area that may be used to supply water to the Integrated Water Supply
Scheme (IWSS) by 2030 (Figure 1.1). The future supply area is difficult to predict but there
is a reasonable likelihood that the current inter-connected schemes will expand to incorporate
water from the South West Yarragadee and another pipeline will access groundwater reserved
for public water supplies to the north of Perth over this 25 year timeframe. Once a major
artery is developed, history has shown that nearby towns become interconnected, thereby
increasing system reliability and flexibility.

Currently the IWSS provides water to Perth, Mandurah, Pinjarra, Harvey, Waroona, Myalup
and Binningup. However, it is also linked with schemes that supply water to parts of the
wheatbelt, goldfields and Great Southern (see later). Therefore, from a demand perspective,
the study has implications for public water supplies to about 1.7M people, or 85% of the
state s population. WSS water use is however only 18% of state use, the other 82% being
self supply use by private and industrial users.

! Drinking is used instead of potable throughout this report as they have identical meanings and drinking is
clearer to many people. It is also assumed that any new Kimberley source would be used to supplement
drinking water supplies as these are the most valuable use of water in most jurisdictions (e.g. ECS, 2003).

10
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Figure 1.1 Scope of Study Northern Perth Basin to South Coast
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2. FEATURES OF THE SOUTH WEST WA WATER SITUATION
2.1 Stage of resource development

Unlike many other states, Western Australia s water resources are less developed because of
its small population (1.93 million) and large size (2.5 million km?).

The Western Australian Water Assessment 2000 report indicated that 38% of the state s
surface water resources had been allocated to their sustainable limit and about 30% of
Groundwater Management Areas® were nearly or were fully allocated (Water and Rivers
Commission, 2000).

In some cases, water use lags behind allocations because abstraction may not reach its
licensed amount until some time after the licence has been issued. The 2000 report indicated
that about 18% of the state s available groundwater (including saline groundwater) was being
used, with about 39% of Perth Basin groundwater being used. At this time, about 13% of the
state s available surface water resources were being used. In recent years the state has been
more proactive in recovering unused allocations and these figures may now be higher.

These figures could be interpreted as indicating that there remain abundant untapped
resources in the South West of WA. However, as will be shown later in this report, many of
these resources are located far from where they are needed, or have water quality or
development aspects which limit their use. Therefore, it is not feasible for all water resources
to be fully exploited before alternatives (including demand management and re-use) become
the next best supply option.

It can be concluded, however, that the state still has new source options, unlike some states
and nations where all viable options have already been developed and, in some cases, over-
allocated. These new sources usually require significant investigations to prove their
reliability and also have long lead times to be developed. Therefore there is a requirement for
on-going investigations, planning and monitoring to allow their orderly development.

2.2 Resource allocation methods used in WA

To understand the figures and tables referred to in this report it is important to understand
how sustainable yields are calculated in Western Australia as they are a percentage of the
mean annual flows (for rivers), and mean annual recharge (for aquifers).

Where water use requires active management, the Governor proclaims an area after receiving
advice from the DoE that all water diversions other than those required for stock and
domestic purposes® are required to be licensed.

% There is a concentration of small GMAs near Perth which are highly allocated which can affect the %
allocation figures.

® In some areas even stock and domestic supplies require a licence. However, these amounts are usually small
(<15 ML/y) and the cost of issuing and managing the licences does not justify the improvements in
management that result. All plans make provision for stock and domestic withdrawals. This includes backyard
bores in the Perth area.

13
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Water is managed through Allocation Plans which, in priority order, set aside water for the
environment and future drinking water needs before licensing any private extraction (Kern
2003). The only other method whereby water can be reserved for future use is through State
Agreement Acts, which cover major resource developments.

The sustainable yield is the amount of water that can be sustainably harvested each year
after making provision for environmental and social values (Water and Rivers Commission,
2000, p14).

For all surface waters in the South West the sustainable yield was estimated to be about 55%
of the economically divertible yield and 24% of the mean annual flow (Water and Rivers
Commission, 2000).

For licensing purposes, the DoE sets and periodically reviews Allocation Limits for each
water resource. These limits reflect constraints against the full amounts of annual flow or
recharge being diverted for use. They are usually set conservatively to reflect the state of
knowledge of the resource. Over time, the Allocation Limit will come to equate with the
Sustainable Yield.

Ecological Water Requirements (EWRs) and Environmental Water Provisions (EWPs)
are determined as part of the water allocation process. The EWRs are the water regimes (e.g.
river flows or groundwater levels) needed to maintain ecological values of water dependent
ecosystems at a low level of risk. The EWPs are the water regimes that are provided as a
result of the water allocation decision-making process taking into account ecological, social
and economic impacts. They may meet in part or in full the ecological water requirements.
The EWPs are determined by the Water and Rivers Commission in accordance with the
principles and processes set out in its EWP Policy for WA (2000) . The final decision on
the EWPs is normally made by the Board of the Water and Rivers Commission. In cases
where the decision may lead to a significant impact on the environment, the proposed EWP,
or the related project that gave rise to the need to determine the proposed EWP, needs to be
referred to the EPA for assessment under the EP Act 1986, then the Minister for the
Environment sets the final conditions on the project and EWP.

In Western Australia, Allocation Limits have traditionally been set conservatively because of
limited information on:

o mean annual flows and recharge rates,

0 EWRsand EWPs,

o how the resource will respond to development, and
0 concern about future climates.

For groundwater in particular it has been traditional to set a low allocation limit and then
monitor the response of groundwater levels to pumping. The limit may be revised upwards if
the EWPs are being maintained and groundwater levels are either not falling, or are not
predicted to fall in future.

14
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This is a conservative and robust method but can be a problem when:

0 understanding of the resource (e.g. through monitoring and modelling) does not
increase substantially as abstraction approaches the allocation limit,

o licensed allocations grow rapidly and the resource has not experienced, or
equilibrated, to the increased rate of use,

o environmental, social and economic values change over time,
o draw points are concentrated near areas with high values, and
o0 sustainable yields reduce due to changes in rainfall, land use or land management.

This conservative approach may limit some development but it has also certainly resulted in
fewer over-allocation problems than in some other jurisdictions. It may also reduce social
and economic hardship and environmental damage if climate change requires sources to be
significantly de-rated. The National Water Initiative places responsibility for risks associated
with changed water availability due to climate change on water users.

Periodically the DoE tracks the gap between the level of use of a water resource and its
management response (e.g. investigations and monitoring, modelling, revising EWRS, EWPs
and Allocation Limits and establishing Water Resource Management Committees). The gap
has been growing and was most recently highlighted in the Auditor General s (2003) critical
report to government on deficiencies in the state s water resources management.

2.3 Integrated Water Supply Scheme

Western Australia has a long history of moving drinking water from the high rainfall west
coast to lower rainfall zones in the Wheatbelt, Goldfields and Great Southern where the water
resources are scarce or saline.

The coastal Integrated Water Supply Scheme (IWSS) links Perth wellfields and surface water
sources with demand centres between Wanneroo and Harvey (Figure 2.1).

The 104 km Stirling Trunk Main has allowed water to be transferred from new sources south
of Perth, greatly increasing the resilience of the overall system and opening up opportunities
for trading with Harvey Water, a grower-owned irrigation Co-operative.

The 102 year-old Goldfields and Agricultural Scheme (GAWS) delivers about 11 GL of
drinking water per annum to Wheatbelt towns and farms and another 15 GL to the Goldfields
east of Southern Cross. The Helena Catchment, which supplies the Mundaring Weir, has had
a reduced runoff in recent years as a result of lower rainfalls and vegetation management
practices, requiring augmentation from other surface and groundwater sources.

15
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Figure 2.1 The Integrated Water Supply Scheme (Swan Coastal Plain) and its connections with the

Goldfields and Agricultural Water Scheme (connected to Kalgoorlie and Norseman) and the Great
Southern Towns Water Scheme (from the Collie Catchment) (Source: Water Corporation, 2005)

The scheme for the Great Southern Towns is now supplied with water from the Harris Dam
in the Collie Catchment. The original source of the Wellington Reservoir became too saline
after partial clearing of native vegetation but it still supplies low quality irrigation water to
the Collie Irrigation Area.

Such an integrated water supply scheme is possible because the Water Corporation supplies
about 97% of the state s domestic water services. In states where many service providers are
present, supplies are often sourced from within their service delivery area. A similar low
level of integration of systems across licence boundaries is present in the Bunbury and
Busselton areas which are supplied by Agwest and Busselton Water Boards respectively.

2.4 Importance of groundwater

The South West of Western Australia is unique in having such a high reliance on
groundwater for both domestic use and irrigation. Figure 2.2 shows that in 1985 the amount
of licensed water use was divided evenly between surface and groundwater but by 1997
groundwater use was estimated to be 75% larger than surface water use (WRC, 2000).

16
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Figure 2.2 Historical Water Use and 2000 Demand Projections (licensed and unlicensed use) with

2005 Actual Licensed Allocations (DoE, 2005)

In 2000, total estimated use had doubled during the previous 15 years and it was anticipated
to double again in the next 20 years. However, an audit of only licensed allocations from the
2005 licence database has shown that surface water use has grown by 244 GL (37%) and
groundwater by 454 GL (40%) since 1997. New licensed allocations are currently running at
about 100 GL per annum. This increase has probably been due to a combination of factors
rapid development (e.g. mining, horticulture, urban), surface water sources becoming less
reliable, and a realisation that having a recognised water licence can improve security and
allow trading in future.

Licensed amounts do not always equate with actual use. Surface water entitlements may not
be fully available in dry years and groundwater entitlements may not be fully taken up after
issuing. However, the total growth in the licensed amounts for private and public supply is
significantly in excess of anticipated growth, which had included estimates for both licensed
and unlicensed use (Figure 2.2). Licensed use of groundwater for de-watering for mining
operations has grown significantly in the past five years and will contribute to some of this
increase in excess of earlier predictions.

Groundwater use in the South West has risen relative to surface water as a result of increased
demand through population and industrial use but it has also been influence by other factors,
especially salinity, rainfall and geology.

Most large rivers originate in the saline Wheatbelt and are unsuitable for drinking or other
uses (WRC, 2002a). Where they extend into the medium rainfall zone, even small areas of
clearing have salinised streams and water supplies have been compromised as a result (eg
Denmark, Warren, Kent and Collie Catchments).
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Winter rainfall in the South West is usually of relatively low intensity but is more reliable
than in many other parts of Australia. Coupled with the deeply weathered soil profiles that
underlie much of the South West, runoff is usually a small proportion of rainfall. This has
resulted in groundwater resources being more widespread and reliable than runoff in streams.

The Perth Basin, which extends from Geraldton to Augusta, is comprised of a thick
sedimentary sequence in which fresh water can extend to depths of 2 km. The main aquifers
are the unconfined superficial formation of the Swan Coastal Plain, and the deep confined
aquifers, principally the Leederville and Yarragadee Formations. The main constraint on
abstraction is the impact of low groundwater levels on groundwater dependent ecosystems
(GDEs) and on wetlands, and the need for outflows to keep saline water from intruding the
aquifer.

2.4.1  Public groundwater supply

Stream flows have more than halved since 1975 largely due to climate change (Figure 2.3)
and as a result, scheme water supplies have relied increasingly on groundwater. Because of
environmental concerns, scheme supplies have also extracted proportionally more water from
the deep, confined aquifers which can have a wider impact and longer lag when compared
with extraction from shallow aquifers.

Currently, groundwater supplies 60% of the IWSS demand of 265 GL/y, and 60% (or 95 GL)
of this is currently supplied from confined aquifers. Groundwater abstraction for scheme use
increased from 105.2 GL in 1998 to 158 GL in 2003 and 2004.

The widespread nature of groundwater can reduce some supply costs for scheme water,
allowing new wellfields to be developed beside, or even under, new suburbs. This has been a
feature of the expansion of the North West corridor in Perth. However, this saving is more
than offset by the increased cost of treating and pressurising groundwater compared with
gravity-delivered hills water.

2.4.2  Private groundwater supply

The presence of groundwater under much of the Swan Coastal Plain has enabled irrigators to
develop their own water supplies. Currently, 55% of irrigation water in WA is self supplied,
90% of this being from groundwater (McCrea, 2004).

About 75% of the state s irrigated land is watered using self-supply schemes (McCrea and
Balakumar, 2003). The apparent larger area irrigated for water used in self-supply schemes is
probably due to a combination of:

O greater use per hectare in surface water schemes (flood irrigation, higher water use
crops),

o allocated amounts are not available each year for surface water uses, and

0 actual use may exceed licensed allocations in some groundwater areas as most are not
metered, unlike surface water schemes.
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Whatever the reason, McCrea (2004) notes that water application rates in Western Australia
(12 ML/ha) are about double the national average.

Self supply reduces the need for government or private industry to provide capital to develop
irrigation source and delivery systems. However, it has also meant that the irrigators are
often not in co-operatives, not used to trading and not use to contributing to joint
management schemes. Growers may also not reduce their abstraction in response to years of
low recharge, as occurs when surface water storages are low. If groundwater levels are not
monitored and used to allocate annual amounts, over-abstraction can occur.

In Perth, many domestic gardens and public areas can be irrigated using groundwater that is

fit-for-purpose which is unusual. It is estimated that about 112 GL/yr of groundwater is
use to irrigate a third of Perth s gardens (140-150,000 bores, increasing by about 5,000/yr)
and another 42 GL/yr is used by local government (Davidson and Yu, 2004).

The use of shallow groundwater has allowed Perth to have a green environment, reduced the
amount of stormwater discharging to the river and ocean and reduced the demand for scheme
supplies by about 250 kL/household/year where gardens are watered with bore water.

A significant proportion of annual recharge to the Superficial Aquifer is recharged from
stormwater. Roof runoff is recharged via soakwells and street runoff is recharged in
absorption basins. Therefore use of the Superficial Aquifer is a form of stormwater reuse.

A feature of groundwater systems is the geographical limitation to trading. Surface water can
be traded across many kilometres, even between states, but groundwater tends to be traded
within a management unit where there are common environmental constraints on extraction.
Deep groundwater systems can be more easily traded where their impacts are spread over a
larger area. It has been stated that surface water trades quantity whereas groundwater trades
potential impacts.

2.5 Climate change impacts

Since the mid 1970s the South West of Western Australia has probably experienced one of
the most profound impact of climate change of anywhere in the world.

The May to July rainfall for the South West abruptly decreased by about 15% after 1975
(IOCl, 2004). The 170 and 300 mm isohyets have moved 70-100 km closer to the South
West corner, while the 500 mm isohyet has moved by up to 200 km (Figure 2.3).
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Figure 2.3 Rainfall reductions in the South West of Western Australia. Continuous line pre 1975;
dashed line post 1975 (IOCI, 2004)

As well as a reduced average rainfall, the absence of very wet years has resulted in greatly
reduced runoff and recharge.

Between 1975 and 1996, Water Corporation gauging has shown that rainfall decreased by
14% and runoff into Perth dams decreased by 48%. Since 1997 the rainfall decline has been
21% and the runoff has been 64% less than the long term average. In the four years since
2001, rainfall was 36% less and runoff a huge 88% less (Figure 2.4). Although rainfall is
likely to be the dominant factor reducing runoff, catchment management (fire regimes,
mining) and the spread of dieback disease could account for some changes as well.

In the mid 1990s the Water Corporation embarked on a major series of initiatives to increase
supply and better manage demand as a result of the decreased runoff. These initiatives
allowed Perth and its surrounding areas to continue to grow without the need for severe
restrictions, or water prices having to increase faster than inflation.

This was a major achievement and in early 2001 the source development plan was quite
positive about future prospects for meeting demand. However, runoff in that year was only
40 GL and the need to accelerate more sources and manage demand became even greater.
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Figure 2.4 Reductions in rainfall and runoff into Perth dams. Percentage changes are relative to

the 1911-1974 period (Water Corporation 2005)

It is difficult to know which long term average supply level to use in the face of such rapid
changes. The Water Corporation considered scenarios based on both the past 30 years of
rainfall (1975 to 2004) and the past 8 years (1997 to 2004) and adopted the more recent 8
year scenario for planning purposes. The Water and Rivers Commission Board have adopted
the 1975 to 2003 period for estimating surface water yields.

The impact of the reduced rainfall on groundwater recharge is less well defined than for
runoff. One hydrograph study estimated that recharge under pines only occurred in months
when rainfall exceeded 200 mm and under Banksia woodlands when monthly rainfall
exceeded about 150 mm (R. Ferdowsian, unpublished report 2002). Months with more than
200 mm were relatively common in the 1960s and early 1970s but there have been only three
such months in the past 20 years. This, together with recent chlorofluorocarbon tracer
studies, indicates that the combination of land use (thick pine stands) and a reduced rainfall
have together resulted in negligible recharge under a landuse that previously provided some.
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3. SURFACE WATER AVAILABILITY AND USE

In February 2005 the DoE allocation and licensing databases showed that the total
Sustainable Yield of fresh water from proclaimed rivers in the state was 4,878 GL/yr, of
which 977 GL (20%) had been licensed and about 658 GL (13.5%) was being used (Table 1).

Almost two-thirds of the sustainable flows are located in the Timor Sea Drainage Division
and about a quarter is in the South West Division (Figure 3.1). Climate predictions are likely
to result in the relative contributions being increasingly weighted towards the Timor Sea
drainages (Bryson Bates, pers. comm. 2005). The sustainable yield of South West rivers has
been 57% allocated and 28% used, figures that are much higher than the state overall, due to
population and development demand.

Estimates of the fresh and marginal sustainable yields, current licensed allocations and
effectively committed resources of individual South West river basins (Figure 3.2) are shown
in Table 2. The mean annual flow of each basin is also included in Table 2. This represents
all water discharged from the river basin, including any brackish or saline discharge. River
basins that extend well inland and drain the main agricultural zone of the South West,
discharge large quantities of brackish water to the Indian and Southern Oceans. Examples
include the Swan Coastal, Murray, Blackwood, Frankland River and Albany Coastal River
Basins. The sustainable yields of these basins are limited to the fresh and marginal tributaries
of the main rivers of these basins and are typically less than 20% the basin s mean annual
flow. The exception is the Shannon River Basin where all streamflow is fresh. The
sustainable yield in this case is limited to potential developments that lie outside the new
national parks of the Walpole Wilderness Area.

Public water supply represents the main use in both the Swan Coastal and Murray Basins, and
represents almost half of the allocation in the Harvey River Basin. All three basins are close
to full allocation. Some minor resources could be developed but have disadvantages as
public drinking sources due to poor raw water quality, small size and consequent
vulnerability to climate change (see details in Appendix 1). Significant unallocated resources
occur in the Collie River Basin. About 17 GL/yr of marginal salinity water is available from
the Collie River at Wellington Dam (from a 20GL/yr originally requested by the Water
Corporation). A further ~35-40 GL/yr of fresh water from the lower Brunswick River and ~
15-20 GL/yr of marginal salinity water from the lower Collie River could be harnessed within
the Basin. For such developments to proceed, the downstream effects on Leschenault
Estuary, and other environmental impacts, would require thorough assessment and be shown
to be minor.

Significant amounts of unallocated water are also available from the River Basins further
south. Developments of the larger resources, to as far south as the Warren River Basin, are
likely to be cost competitive with desalination options to supply the southern Perth IWSS
Demand (see Appendix 1).

However, care must be taken in interpreting these figures for the following reasons:

o Sustainable Yields in the South West River basins have not been adjusted for the drier
years since 1975.
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Indicative declines in average streamflows recorded across the region are presented in
Appendix 1. These have been presented as a percentage of the average streamflow
for the period 1962 to 1995 inclusive, representative of the data periods used to
estimate the Sustainable Yields of Table 2. This comparison indicates that declines
since 1975 were greatest in the northern part of the region, where declines in the Swan
Coastal and Murray River Basins were greater than 35%. The declines were not as
great in river basins where streamflow yields are high (the Harvey River Basin, for
example) and in southern and South Coast basins where the surplus of rainfall over
evapo-transpiration is greater. In these cases, declines in average streamflows from
1975 were generally less than 20%.

The declines since 1997 were also lower in the southern and South Coast Basins, but
were still more than 30% below the data sets used in the 2000 Water Assessment.

DoE will update the annual regional flow model to provide estimates of mean annual
flow for ungauged catchments in the South West by June 2005. DoE is aiming to
provide revised estimates of the sustainable yields by June 2006.

o Not all of the resources that contribute to the Sustainable Yields of Table 2 will be
suitable for development as sources of public drinking water.

Many small resources will prove not to be cost effective for development because of
risks posed by existing catchment land use activities, high water treatment costs,
remoteness from main demand centres and their reliability of supply, particularly if
streamflows continue to decline. This is especially the case with small resources in
the Busselton Coast and Blackwood River Basins.

o A number of the resources are of marginal salinity (Collie, Warren and Denmark
Rivers) and further progress on implementing restoration strategies will be required
before new developments are likely to proceed. Salinity recovery programs in the
Denmark and Collie river catchments for surface water resources could achieve
potable water in 5-10 years, and possibly 25-30 years for the Warren river catchment.

0 The Sustainable Yields of Table 2 are inventory estimates only, based primarily on
notional estimates of Environmental Water Provisions.

Thorough assessment of EWPs has only been carried out for new sources developed
in recent years. Comprehensive EWPs will need to be determined before each new
(large scale) development proposal could proceed. Setting appropriate EWPs will
prove a difficult challenge if streamflows continue to decline.

0 Having an annual allocation does not always result in the licensee receiving this
amount each year. For example, in some years irrigators supplied by Harvey Water
have received 50% or less than their entitlement due to low storages in irrigation
dams. The Water Corporation has significantly de-rated their dams (see Section 5)
but this is still not reflected in their licences. New estimates of average annual yields
are being completed for the Harvey and Collie River Basins to assist trading.

0 The fact that a full entitlement is not taken up every year is not evidence that a
resource is under-used. It may mean that there have been some wet years which are a
means of replenishing drought reserves.
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(0]

Surface water supplies are usually specified in terms of reliability of supply.
Irrigators with a perennial crop that would die without irrigation require higher
security water than irrigators growing annuals who can choose not to grow as much
crop in dry years.

Some streams, especially those on the South Coast, are yet to be proclaimed. As a
result, little planning has been carried out and no licences have been issued in these
catchments. Streams are being progressively proclaimed as the resources become
more utilised, or supplies decline due to climate change.

The remaining surface water supplies in the Busselton Coast area, if developed, could
be used to supply regional needs and local industries as described in Appendix 1.

Given the above, the following conclusions can be drawn from Figure 3.2 and Appendix 1.

(0]

Most surface water resources in the South West of the state north of the Collie River
Basin are already highly allocated.

When Allocation Limits are reduced using more recent flow data, the percentage of
water allocated to divertible use will increase.

The main areas with large undeveloped resources are in areas with sensitive
environmental flows (e.g. the Brunswick River which discharges into the Leschenault
Inlet) or within newly proclaimed National Parks (e.g. the Donnelly River within the
Greater Beedalup National Park).

The Collie and Warren River Basins are significant resources and the work to reclaim
them from salinity is well justified. Further work will be required to reduce salinity to
drinkable levels.

Regional water needs are growing with increased development but the South West is
experiencing lower flows.

The development of the larger undeveloped surface resources of the Collie River to
Warren River Basins inclusive, are important options for meeting current and future
IWSS demands, especially if streamflows of the last eight years become the norm.

The DoE s senior surface water hydrologist believes that even if these southern
sources are de-rated by 35%, to account for streamflows observed over the last eight
years, and some sources are not developed for environmental reasons, surface water
resources in these southern river basins could still provide an additional 120 to 150
GL/yr of water at costs cheaper than or comparable with current desalination costs.
This represents most of the growth in the IWSS demand expected by 2025, and over
50% expected by 2050, under the 170 kL/person/yr Demand Scenario with Medium
Population growth (see later).

Up-to-date details on each surface water basin are included in Appendix 1.
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