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1 Introduction

The South West regional water plan (the Plan) refers to the South West region® as
shown in Figure 1.

Figure 1 The South West regional water plan area

Yin referring to the ‘South West region’ as applied to this Plan, capitals will be used for ‘South West'. However,
small letters will be used when referring to the ‘south west’ to avoid confusion in other documents that describe
the South West of Western Australia as the area from Geraldton to Albany.
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1.3 Roles and responsibilities

The sustainable management of the state’s water resources is the responsibility of
the Minister for Water with the support of the Department of Water.

The Department of Water was established in 2005 and is responsible for water
resource policy, planning and management, water services policy and the overall
management and regulation of water resources in Western Australia. It is
accountable for investigating and assessing water resources, providing water
security for the environment and community uses, licensing water-use, managing
catchments, protecting drinking water sources, drainage planning, floodplain
management, water services policy and implementing water reform. The department
has links with many other state government agencies with an interest in water
management in the South West and these are listed in Appendix B.

In addition, many non-government and private-sector organisations contribute to
water resource management in the south west. Among them are the catchment
groups and peak industry bodies representing a diverse array of interests including
the environment, agriculture, horticulture, mining, plantation farming, recreational
fishing, tourism, land development, sport and recreation, and aquaculture.

1.4 Water reforms

The South West region is facing the dual challenges of population growth increasing
water demand and a drying climate reducing water availability. More than ever
before, water reform is needed to ensure the region’s water resources are shared
equitably among users, water for the environment is clearly recognised, and social
and economic values are placed on water.

In 2006 Western Australia signed the Intergovernmental Agreement on a National
Water Initiative (NWI 2004), thus embarking on a statewide program of water reform.

The NWI is an agreement between the Commonwealth of Australia and all states and
territories that recognises the need to increase the productivity and efficiency of
Australia’s water-use and improve water management across the country. In
particular, the NWI seeks to provide more confidence for those investing in the water
industry by:

e amending state water legislation to enable full implementation of the water
reform measures

¢ undertaking more sophisticated, transparent, comprehensive and statutory-
based water planning that deals with key issues such as water-use efficiency
and provision of water to meet specific environmental outcomes

e providing secure water access entitlements

e committing to return over-allocated water systems to environmentally
sustainable levels of extraction
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e undertaking better monitoring, reporting and water accounting for water-use,
and improving public access to information

e removing barriers to trade in water and setting up an open trading market
¢ clarifying the assignment of risk for future changes to water availability.

The Department of Water has developed Western Australia’s implementation plan for
the National Water Initiative (DoW 2007e). It describes how the national water reform
agenda will be applied in Western Australia and sets out the key timeframes for its
delivery. The NWI’s implementation in this state will be underpinned by water
legislation reform.

Water resource management legislation

The state’s water legislation will be amended so that the water reform measures may
be implemented fully. A new Water Resources Management Bill will provide a
contemporary approach to water management, while a new Water Services Bill will
consolidate regulatory arrangements for the construction and operation of works
associated with water services.

The passage of the new legislation, currently scheduled for 2011-12, will support the
water management requirements of the Department of Water. It will enable the
development of new statutory water allocation plans, new forms of water access
entitlements, increased metering and monitoring of water extraction, regulation of
water interception activities (where necessary) and increased opportunities for water
trading.

Statutory water allocation planning

Statutory water allocation planning is an important mechanism to help the
government and the community make water allocation decisions to meet economic,
environmental and social objectives in the South West.

Statutory water allocation planning for the region will provide for:

e secure ecological outcomes and define appropriate management
arrangements to achieve those outcomes

e resource security outcomes by determining the rules to allocate water on a
fair, equitable and sustainable basis.

The statutory water allocation plans developed for the region’s priority areas will be
informed by best-available science, socio-economic analysis and community input.

Consumptive pools and water access entitlements

In addition to the continuation of the existing water licensing process, new forms of
entitlements — to be known as water access entitlements (WAEs) — will be
established under the new legislation. The consumptive use of water for non-
domestic use will require a WAE, separate from land, to be issued as a perpetual
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share of a specified water resource (known as a consumptive pool), as determined
by a relevant statutory water allocation plan.

The intent of a WAE is to enable the Department of Water to allocate water to
consumptive use on the basis of water availability. A WAE will not be tied to any
parcel of land, but will entitle the holder to a volume of water depending on how much
is available from the consumptive pool. Annually or periodically, the department will
determine the water available from the consumptive pool and allocate this water to
WAE holders, on the basis of their share of the consumptive pool. However, a WAE
holder will not be able to extract and use water from a water resource without a water
allocation, a ‘water take’ licence and a ‘water use’ licence. These components are
sometimes referred to as the ‘unbundling’ of a licence currently issued under the
Rights in Water and Irrigation Act 1914 (WA), which incorporates all these
components in the licence.

Under a drying climate, the water available in a consumptive pool may reduce. The
department may then need to reduce the water allocations of WAE holders to protect
the integrity of environmental values and/or basic rights. The opposite may also
occur after a particularly wet year. To put it in simple terms, while the share in the
consumptive pool will not change, the volume that this share represents may change.

Consumptive pools and WAEs may not operate everywhere in the south west, but
are likely in defined water systems where demand for water is high and significant
competition for water exists. Water licences will continue to operate in parts of the
region where consumptive pools have not been, or may not be, established.

Addressing over-allocation

Failure to adhere to the sustainable yields and allocation limits of a water resource
may result in over-allocation. Over-allocation of water resources can lead to over-use
that may produce short-term economic gains but will eventually lead to detrimental
environmental impacts. Social and economic impacts can also occur when over-
allocated and over-used water systems are subject to allocation reductions to return
them to sustainable levels. The department will firstly work towards avoiding over-
allocation and secondly, where it does occur, set appropriate pathways to return
water resources to sustainable levels of allocation.

The department is also developing a risk-assignment framework that will apply post-
2014 to any future reductions in the availability of water for consumptive use. It will
apply to water resources subject to statutory water allocation plans incorporating
consumptive pools and WAESs. Briefly, WAE holders will bear the risks of any
entitlement reduction arising from reductions to the consumptive pool as a result of
changes in climate and natural events such as bushfires and drought. Any risks
associated with new knowledge or policy changes will be shared between water
users and government according to an agreed formula. The risk-assignment policy is
being developed in line with the national water reform agenda.
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Water resource accounting

Water resource accounting in the region will be enhanced. This will ensure that
adequate measurement, monitoring and reporting systems are in place to support
public and investor confidence in the amount of water being extracted for
consumptive use, traded, and allocated to the environment. Mandatory metering of
water extraction will be phased-in across the state. Water resource accounting will
also include water interception activities from unregulated land uses including large-
scale plantation forestry, livestock and domestic farm dams and bores as well as
overland flow storages.

Water reforms will see that policy, planning, management and/or regulatory
measures are applied where necessary to land uses that intercept water, particularly
where there is competition for water. This will protect the integrity of licences and
WAE systems in the future and, importantly, the achievement of environmental
objectives.

Trading of water entitlements

The trading of water entitlements is, and will remain, voluntary. Trading already takes
place in the south west, particularly for groundwater allocations, although it is done
on an ad hoc basis. A more efficient water market will be enabled by the new water
legislation. One of the associated reforms involves the development of a publicly
accessible water register of all WAEs and trades. The department will set the local
rules for trading which will include the assessment of impacts on the environment
and other users. Trading in WAEs may not be appropriate in all areas, and will be
facilitated only in water resources subject to statutory water allocation plans.
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2 The region and its challenges

Refer to the actions identified in the Strategic directions and actions document under
Theme 1: Understand water resources.

The south west’'s water resources have important environmental and social values,
with many waterways and wetlands of regional, state and national significance as
well as wetland systems of international significance.

Human activities have significantly altered water regimes and diminished water
quality in many south west catchments. A drying climate is a fundamental pressure
on the region’s water resources. Reduced rainfall and increased water-use are
affecting groundwater levels and streamflows over most of the region, with many
towns experiencing water restrictions.

A large number of high-value waterways and estuary systems in the region are under
threat from:

e water storages e groundwater abstraction ¢ land clearing

e artificial drainage ¢ flood control measures e nutrient and organic matter
input

e exotic species e water interception e irrigation

e pollutant input e agricultural intensification e mine dewatering

¢ acid sulphate soils ¢ livestock grazing e urban development

¢ reduced rainfall o salinity ¢ sediment build-up

The effects of these threats on water resource conditions include:

o altered streamflows o lowered watertables o sediment-filled pools

¢ fish passage blockage ¢ ecosystem fragmentation ¢ fish and invertebrate deaths
¢ declining water quality ¢ gully erosion ¢ increased algal blooms

¢ weed infestation ¢ increased mosquitoes e stream bank erosion

In turn, these affect:

e biodiversity/conservation e habitat e Dbiofiltration

e recreation e heritage and spiritual values e flood conveyance/storage

e ecological corridors/‘hot e riparian vegetation e natural land drainage
spots’

e drought refuge e drinking water quality e water supply/‘useabili’[y’2

e tourism e aesthetics/landscape ¢ Indigenous water-use

o fishing e aguaculture e bio-harvesting (flora and

fauna)

2 If water cannot sustain ecology, then most likely it will not support water supply without treatment
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The Plan’s response to many of these issues is addressed in the Strategic directions
and actions document.

2.1 Human activities

Human activities have significantly altered water regimes and diminished water
quality in many south west catchments. A drying climate trend and ongoing
development will exacerbate many of these effects.

Water storages and altered flow regimes

Water storages such as dams and weirs alter flow regimes. The environmental
impact of a single large water supply dam or the cumulative effect of multiple private
on-stream and off-stream dams can be significant. Water storages modify surface
water levels as well as the volume, velocity, duration, timing and/or frequency of flow
events. Water storages can diminish the ecological functioning of waterways and
wetlands and create conflict if flows are insufficient to support downstream uses (e.g.
water supply, recreation, heritage or cultural values). This is particularly important
during the summer low-flow periods. Poor water management outcomes can occur if
sustainable diversions have not been determined, use is unlicensed or best-
management practices are not applied (such as proper overflow and water release
structures).

Altered flow regimes can exacerbate water quality problems, including salinisation,
eutrophication (nutrients), acidification and sedimentation. Fast flows can scour
riverbeds and banks, transporting sediment downstream to estuaries. In slow-moving
flows, eroded soils may settle as silt in waterway pools. Stratification magnifies these
problems and will occur over greater periods because of depressed flows.

Some of the region’s river systems are highly regulated by multiple large dams. The
Harvey River basin includes six Water Corporation dams for public water supply and
irrigation water (Samson Brook, Waroona, Stirling, Harvey, Logue Brook and Drakes
Brook dams). While all Water Corporation dams have operating licences and
strategies, only a few dams (such as Harvey and Harris) have defined environmental
water provisions.

When compared with design capacity, the region’s reduced rainfall pattern is already
resulting in the under-performance of most surface water supply dams. Public water
supply dams have become less reliable due to reduced streamflow. For instance, a
series of low rainfall years (2001, 2002 and 2004) in the Manjimup area resulted in
insufficient runoff to fill the Manjimup and Phillips Creek public water supply dams.
Stage 4 water restrictions in Manjimup were the result.

In developed catchments heavily reliant on surface water for private water supply, the
combination of reduced rainfall and an increase in the number of self-supply on-
stream and off-stream dams has led to community concerns about the long-term
sustainability of the waterways. The growth in the number and storage capacity of
on-stream dams has been most notable in the Busselton Coast river basin and the
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Warren River basin. In a recent study of streamflows in the Busselton Coast river
basin, streamflow data were compared for two periods: 1975-2003 and 1962—-95
(DoW 2007f). A pattern of reduced mean annual streamflow emerged. Declines in
the mean annual streamflow ranged from 8 to 36 per cent, with an average decline of
20 per cent.

Reduced rainfall not only decreases streamflow, but also decreases the continuity of
flow that is available for dependent ecosystems. Disconnected pools are the result.

Groundwater abstraction

The most significant and productive groundwater resources of the south west are
contained in the Yarragadee, Leederville and superficial aquifers of the southern
Perth Basin, west of the Darling Scarp and east of the Margaret River (Figure 2).

The shallow (superficial) aquifers on the Swan and Scott coastal plains have served
as a low-cost source of water that receives recharge from rainfall each year. The
groundwater in the underlying Leederville and Yarragadee aquifers has been in
storage for tens of thousands of years and, while the quantity of water is large, it is
not all of it is available for consumptive use due to the costs of deep pumping and
environmental impact considerations. Abstraction must be managed carefully to
ensure adverse impacts are minimised or avoided.

Minor aquifers include the Lesueur aquifer, the highly faulted Sue Coal Measures
and various isolated fractured rock aquifers. West of the southern Perth Basin are the
granite outcrops of the Leeuwin Complex, extending from Cape Naturaliste to Cape
Leeuwin. Groundwater supplies in the fractured rock aquifers of the Leeuwin
Complex are small, localised and commonly brackish to saline, with limited potential
for development. Fractured rock aquifers in the Yilgarn Block, east of the Darling
Fault, tend to be brackish or saline and are generally low yielding.

The Collie sedimentary basin, also known as the Collie Basin or the Collie Coal
Basin, contains substantial resources of groundwater important for both coal mining
and power generation.

In the Collie Basin, groundwater levels are significantly lower than would occur in its
natural state. This is a result of dewatering for safe mining purposes. Levels in parts
of the basin where mining activity has ceased are slowly recovering. In areas where
mining activity is still occurring, groundwater levels will continue to decline
significantly.




South West regional water plan 2010 - 2030: Supporting detail

Cattamarra
Coal Measures

Figure 2 Cross-section of southern Perth Basin aquifers (not to scale)

All groundwater abstraction will reduce groundwater storage to some extent
(indicated by a lowering of the level in a bore) and in many areas this can be
managed on a sustainable basis. However, continuous groundwater abstraction in
excess of its renewable capacity (recharge) will cause a net decline in water levels
that may harm dependent terrestrial and aquatic ecosystems, such as wetlands and
lakes. Abstraction from groundwater resources that are hydraulically connected to
surface water may also reduce river flows through a reduction in the baseflow
component. Reduced groundwater levels can also affect the performance of private
and public water supply bores where eventually the cost of accessing water at
greater depths will become cost prohibitive. In coastal areas, excessive groundwater
abstraction also increases the risk of saltwater intrusion, making groundwater non-
potable due to salinisation. The Department of Water carries out groundwater-level
monitoring on a biannual basis for most monitoring bores in the south west
groundwater areas. The Water Corporation constructed a bore-monitoring network
on the Blackwood Plateau in 2003, but monitoring of water levels ceased in 2007.
The general groundwater-level trends for the main aquifer systems and their
probable causes are shown in Table 1.

10
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Table 1 Groundwater-level declines in the south west and probable causes

Aquifer

Water-level decline

Probable causes

Superficial on Swan
coastal plain

<1 m over the past 10 years

Reduced rainfall pattern

Superficial on Scott
coastal plain

Either stable or declining gradually at
a rate of about 5 cm/yr

Reduced rainfall pattern but also
influenced by reduced water levels in
underlying Yarragadee aquifer®

Leederville on Swan
coastal plain

Net declines in the range of 1-2 m
over the past 20 years

Consistent with localised abstraction
for horticulture and rainfall decline

Leederville on Scott
coastal plain

Generally stable with a decline of
<1 m in winter/summer levels

Water-level declines may be due to
increased levels of groundwater
abstraction since 2003 for irrigated
agriculture

Leederville on
Blackwood Plateau

Generally stable with small declines
in winter/summer levels

Groundwater levels are consistent
with lower rainfall after 2001

Yarragadee in the
Bunbury area

Relatively stable situation over the
past 10 years in some areas, or
steady decline of 0.5-2.5 m in other
areas, averaging 0.5 m/yr declines in
the past five years

Consistent with localised abstraction
for horticulture and rainfall decline

Yarragadee in the
East Bunbury area

Water levels have declined below
sea level, increasing the likelihood of
seawater interfaces moving inland

Consistent with localised abstraction
for horticulture and rainfall decline

Yarragadee on Swan
coastal plain
(Leschenault Inlet to
Ludlow and in the
Boyanup and
Dardanup areas)

Marked increase in the rate of
decline since 2001

Consistent with localised abstraction
for horticulture and rainfall decline

Yarragadee on Swan
coastal plain (Capel
area)

Steady decline until 2001 (0.5-1 m in
summer) followed by a sharp
increase in the rate of decline

Seasonal pumping by licence
holders with large entitlements in the
Capel and Busselton areas

Yarragadee in
recharge area of
Blackwood Plateau

Declined up to 1 m annually in the
past few years

Localised abstraction in the Capel-
Yoganup area and declining rainfall
trends

Yarragadee on Scott
coastal plain

Maximum decreases of up to 10 m in
summer water levels

Localised abstraction affecting
summer and winter water levels but
where abstraction is not present,
water levels are generally stable

Some waterways in the south west rely on groundwater discharge (baseflow) to
support streamflows (DoW 2007f). Groundwater baseflow plays a significant role in
supporting streams every summer. In the Scott River catchment, for example,
groundwater-level declines in the superficial, Leederville or Yarragadee aquifers have
the potential to significantly affect surface water flows. This is because the
groundwater deficiency has to fill before surface flow occurs. To put this in

¥ Commander & Palandri (2007).
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perspective, a 10 cm decline in the groundwater level could result in the Scott River’s
flow decreasing by about 20 GL, which is significant given the current mean annual
flow is about 108 GL.

Groundwater decline can also contribute to water quality problems, including
acidification and eutrophication. Algal blooms around the Scott River have resulted in
warnings against recreational usage of the waterways in 2007, 2008 and 2009.

Land clearing, drainage and flood control

Past land clearing, artificial drainage networks and structural flood controls (e.g.
floodgates and diversion drains) enabled agricultural production and later
urbanisation on the Swan coastal plain. These changes have also dramatically
altered water regimes.

Extensive clearing of native vegetation resulted in elevated watertables and
increased streamflows. This caused waterlogging, salinity, reduced agricultural
productivity and increased potential for erosion and sedimentation of waterways. To
manage salinity or to control flooding in rural areas, drainage systems were installed
to drain waterlogged agricultural soils.

In urban areas, drainage networks were put in place to manage stormwater,
groundwater and floods. Urbanisation has dramatically increased the amount of
impervious surfaces (e.g. roads and roofs). This has altered the pattern of
groundwater recharge and increased runoff and the transport of nutrients and
pollutants.

Land clearing, drainage and groundwater abstraction have been major factors in the
loss of wetlands on the Swan coastal plain. The remaining wetlands are under
pressure from reduced waterway flows, altered watertables, drainage, development,
salinity, acidity, pollutant discharge and weed encroachment.

Flood control efforts near populated and agricultural areas have altered water
regimes through the straightening of watercourses and the construction of levee
banks, detention basins, diversion drains and floodgates.

Sedimentation

Many of the region’s waterways have been altered by straightening, deepening and
flow diversion, resulting in erosion pressures that mobilise bed and banks. Sediment
discharge to waterways has also increased due to activities such as land clearing,
poor cultivation practices, clearing of fringing vegetation, uncontrolled grazing by
livestock, urban development and dredging. The undesirable effects on waterways
include increased siltation and turbidity, smothering of aquatic ecosystems and
reduced light penetration causing changes to the water regime. As a result of
sedimentation, some waterways such as the Brunswick River no longer have the
deep pools that are a historical characteristic of waterways in the south west.

Flood control and drainage works have had a dramatic impact on the lower Vasse
River and Vasse-Wonnerup Estuary. The Vasse Diversion Drain, built in 1927 to

12
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prevent flooding in Busselton, has limited flows to the lower Vasse River — greatly
reducing flushing and diminishing flows into the Vasse Estuary. Excess sediments,
nutrients and organic material from urban, industrial and rural catchments now drain
into the lower Vasse River. These inputs, combined with the reduced flows, have
resulted in eutrophic conditions including algal (cyanobacteria) blooms, which in
recent years has forced the waterway’s closure to public use during the warmer
months.

Sediment build-up can exacerbate flooding where channels become shallower and
outlets are blocked. This in turn can increase flood magnitude and frequency. The
Leschenault Estuary and lower Collie and Preston rivers have been reshaped by
dredging, straightening and the construction of levee banks. These alterations,
combined with urban and agricultural activities in the catchment, have resulted in
significant sedimentation of the Leschenault estuarine system.

Sediments can transport significant loads of nutrients, heavy metals and
organochlorines, as these materials bind to sediment particles. Waterways with
sedimentation issues include the Harvey, Brunswick, lower Collie, Preston, lower
Blackwood and Vasse rivers, the Leschenault and Vasse-Wonnerup Estuary and the
Hardy Inlet.

Nutrients

Intensive animal and horticultural industries, broadacre agriculture, urban runoff,
wastewater treatment plants and septic tanks are the major sources of nutrients in
waterways, including estuaries. Elevated loads of nutrients (nitrogen and
phosphorus) can result in algal blooms, which in turn may adversely affect coastal
waters by preventing light reaching benthic plants and producing toxins detrimental
to animal and human health. The decay of algal blooms can prevent recreational
activities, affect amenity values and reduce the amount of dissolved oxygen available
to aquatic life, sometimes causing fish kills. Table 2 sets out the waterways prone to
algal blooms in the south west.

Table 2 Algal-bloom-prone waterways in the South West

Waterbody Significant Significant Excessive Fish Recreati  Potential
dinoflagellate  cyanobacteria macrophyte Kkills  on shellfish
blooms blooms growth impacts  poisoning

Leschenault \ S \/

Estuary

Brunswick River v

Collie River R

Vasse-Wonnerup \ S S S

Estuary

Vasse River \ S S S

Hardy Inlet

Blackwood River S R R

Data source: EPA 2007a
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Nutrient enrichment of groundwater is typically a result of excessive fertiliser usage,
poor management of animal waste and the use of septic tanks. This enrichment can
reduce the suitability of groundwater for potable supply and impact on sensitive
environments supported by groundwater, such as estuaries, wetlands and cave
systems.

In the south west, estuaries receiving surface water and groundwater from
catchments with urban and intensive agricultural areas suffer from nutrient
enrichment. Nitrogen and phosphorus levels in both the Leschenault and Vasse-
Wonnerup estuaries exceed the ANZECC and ARMCANZ* (2000) water quality
guidelines for estuaries. The Vasse-Wonnerup estuarine system has the highest
nutrient loads, with 51 per cent of the total phosphorus (TP) and 21 per cent of the
total nitrogen (TN) coming from point sources, including septic tanks (14 per cent TN;
34 per cent TP). Diffuse sources contribute 79 per cent of TN and 48 per cent of TP,
with the largest contribution coming from pastures (Kelsey 2004).

An opportunity exists in the Vasse-Wonnerup system to explore diverting the first
flush of nutrients down the Abba River into the Wonnerup system. This would reduce
the load on the Vasse system in the first instance, with the additional benefit that the
Wonnerup system dries out during summer, thus burning off the nutrients. These
types of opportunistic management practices could significantly reduce the adverse
impacts of excess nutrients in waterways.

In the Hardy Inlet’s case, the much smaller Scott River catchment contributes a
disproportionate nutrient load (particularly of TP) compared with the Blackwood River
catchment. This is due to intensive agriculture on the Scott coastal plain, the low
nutrient-retention capacity of its soils and high rainfall in the catchment (WRC 2002).

Under normal circumstances, the Scott River has a high level of tannins that
suppresses the expression of the elevated nutrient levels. Recent significant algal
blooms in the river may be caused by lower tannin levels, which arguably may be the
result of low rainfall mobilising the humic acid out of the subsurface ironstone
formations.

Salinisation

Decades of land clearing have contributed to increased salinity levels in many rivers
in the south west. When water becomes too salty it is not suitable for some uses,
such as drinking water. Many freshwater organisms (e.g. native fish species) cannot
tolerate high levels of salinity. Elevated stream salinity can result in changes to
aguatic biotic communities, the loss of important microhabitats and reduced
biodiversity. Salinity affects riparian vegetation and increases the potential for bank
erosion. A study is required to determine the capacity of native aquatic fauna to
tolerate varying salinity levels. The impact of salinity on the spatial distribution of
some of the aquatic species could then be determined.

* Australia and New Zealand Environment and Conservation Council and Agriculture and Resource Management
Council of Australia and New Zealand
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Elevated salinity levels create economic and social impacts, including a reduction in
the suitability of water for public water supply, irrigation and industrial applications.

Appendix C displays the national water quality guidelines for salinity and the salinity
status of the south west’s waterways. The Australian drinking water guidelines
(NHMRC & NRMMC 2004)° set the desired level of total dissolved solids (TDS) at no
more than 500 mg/L for public drinking wate.

Salinity levels in the superficial aquifer are greater than 1000 mg/L TDS over half of
the Swan coastal plain. The Leederville and Yarragadee aquifers are generally fresh.
In the Collie Basin, groundwater is generally fresh, but in areas closer to the Collie
River South Branch, where the river recharges groundwater, salinity is between
1000 mg/L and 2000 mg/L TDS.

Stream salinity in the south west shows a clear relationship between land clearing
and mean annual rainfall (Mayer, Ruprecht & Bari 2005). Rivers with little clearing of
native vegetation in their catchments are fresh (i.e. they contain concentrations of
500 mg/L TDS or less). Largely cleared catchments experiencing less than 800 mm
rainfall are often moderately saline to saline.

Waterways are fresh in areas with more than 900 mm of mean annual rainfall. Some
exceptions are the Collie, Blackwood and Warren rivers, which have catchments that
extend well inland to areas of low rainfall and significant clearing (Mayer et al. 2005).
These waterways are more saline in the upper (i.e. inland) catchments. As the
waterways flow toward the ocean, they become less saline as they pass through
higher-rainfall areas and benefit from inputs of fresh groundwater and fresh water
tributaries. The movement of salt down the length of waterways in the south west
takes considerably longer than the hydraulic increases in flow. Further investigations
into how saline slugs of water move through these waterways are needed.

Irrigation salinity is already a problem in some irrigated areas with poorly drained
soils and shallow, naturally saline groundwater. Salt scalds are already evident in
some areas of the Harvey River catchment (Mayer et al. 2005).

In 1996 the state government designated the catchments of the Collie and Warren
rivers as water resource recovery catchments (WRRCSs) for salinity management.
These catchments contain current or potential water supply sources predicted to
deteriorate beyond recovery without active management. The salinity target for the
Collie River catchment is 500 mg/L TDS (i.e. fresh) at Wellington Reservoir by 2015
(currently about 1000 mg/L TDS). The Warren River target is 500 mg/L TDS at
Barker Road Crossing by 2030 (currently about 800 mg/L TDS).

Water interception by plantation forestry

Plantation forestry is an increasingly important land use in the south west, with new
plantations being established across large areas of cleared land formerly used for
agriculture. There are sound environmental and economic arguments for strategically

® National Health and Medical Research Council & Natural Resource Management Ministerial Council 2004
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located plantation developments, but in some circumstances proposed plantations
may have detrimental effects on surface water runoff and groundwater recharge.

The national water reforms require that land-use changes with the potential to
intercept significant volumes of surface water and/or groundwater (e.g. the
construction of farm dams and large-scale plantation forestry) be subject to planning
and regulation to protect water rights and environmental objectives where systems
are fully allocated, over-allocated or approaching full allocation.

Trees are essential to the recovery of dryland salinity because of their capacity to
lower groundwater levels in shallow aquifers. More recently, tree plantations in the
lower-rainfall areas have become a mechanism for carbon sequestration. High
rainfall, good land capability and the popularity of managed investment schemes® has
resulted in a significant increase in private tree plantations in the south west; for
example, in the Shire of Manjimup.

However, plantation forestry operations intercept runoff and groundwater recharge,
leading to impacts on surface water and groundwater resources, particularly in
higher-rainfall areas. Plantations siphon shallow groundwater directly through their
root systems. In addition, farm forestry activities can damage water quality by way of
aerial spraying that uses significant quantities of pesticides. These pesticides can
eventually reach the waterways.

Where water interception by plantation forestry results in a noticeable increase in
competition for available resources, regulation may be required to protect the
integrity of existing water rights and the achievement of environmental objectives into
the future.

Failure to account for and manage interception by large-scale plantation forestry will
weaken the integrity of the licensing and future water access entitlement (WAE)
framework. This is especially so where land use is changing rapidly or water
availability is declining due to a drying climate.

Water interception by farm dams

The South West region is characterised by numerous self-supply dams to support
irrigated agriculture. Most are located on watercourses. While the impact of an
individual farm dam may be small, the cumulative impact of a large number of dams
can have a significant effect on streamflows. Farm dams often have the greatest
impact on early winter flows, as this is when dams fill after extended dry periods.

Acid sulfate soils

Acid sulfate’ soils (ASS) are naturally occurring soils and sediments containing iron
sulfides, most commonly pyrite. ASS are normally found in low-lying coastal areas
although they may also occur higher up in the catchment. In the south west they are

® The popularity of managed investment schemes has reduced in recent times

" Can also be spelt as ‘sulphate’
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more likely to be found in the Swan and Scott coastal plains and frequently occur in
low-lying wetlands, back swamps, estuaries, salt marshes and tidal flats.

ASS that have not been oxidised by exposure to air are known as potential acid
sulfate soils and are relatively harmless in their undisturbed (saturated) natural state
while contained in waterlogged soil. When exposed to the atmosphere through
excavation, dredging or lowering of the watertable, these soils may generate a
variety of iron compounds and sulfuric acid. Initially a chemical reaction, the process
is accelerated by soil bacteria. The resulting acid can release other substances,
including heavy metals, from the soil and into the surrounding waterways and
wetlands. Climatic factors (such as reduced rainfall) that lead to water-level decline
can also contribute to the oxidation of ASS.

Disturbance and oxidation of ASS due mainly to declining watertables, is an
emerging water management issue in the region, although the extent to which they
degrade water resources is still being investigated. A review of pH® changes for eight
sites on the Scott coastal plain between 1999 and 2005 revealed that the pH is
declining, that is, tending towards acidic water. Potential environmental and
economic impacts include contamination of groundwater resources, fish kills, loss of
biodiversity in wetlands and waterways, loss of agricultural productivity and corrosion
of concrete and steel infrastructure. Under the Contaminated Sites Act 2003 (WA),
areas of disturbed acid sulfate soils may be considered ‘contaminated’ and, if the
contamination is sufficiently severe, remediation may be required.

The Department of Environment and Conservation (DEC) has mapped, at a broad
scale, the areas most at risk of developing acid sulfate soils (Figure 3) (DEC 2007).
More detailed information on acid sulfate soils can be found on the DEC’s website:

<www.dec.wa.gov.au/management-and-protection/acid-sulphate-soils/index.html|>.

8 pH is a measure of acidity or alkalinity on a scale running from 1 (extreme acidity) to 14 (extreme alkalinity) —
natural water is about 7 on the scale.

17



South West regional water plan 2010 - 2030: Supporting detail

@ Nannup

© Boyup Brook

© Bridgetown

@ Manjimup

W&W
m - -

m
I ~$=ﬂ -

Figure 3 Areas at risk of developing acid sulfate soils
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2.2 Climate considerations

Climatic trends provide an insight into any ‘net’ change in climate over time, whether
due to natural causes or as a result of human activity. Climate variability refers to the
seasonal variations in the mean state. The South West region is experiencing a
drying climate trend that will most likely exacerbate climate variability. There is a
developing trend of winter rainfall starting later, while episodic summer events are
increasing. The variability of rainfall through time will affect the availability of both
surface water and groundwater.

A drying climate is one of the most complex and serious challenges facing society
today (EPA 2007a). Over the coming century, increased temperatures (hence
increased evaporation and transpiration), drier conditions and more frequent extreme
events such as extreme rainfall, bushfires and droughts are expected in the south
west. These events will impact on the region’s water resources with expected
decreases in surface water flow, groundwater recharge and baseflow, water
availability and water quality, and an expected increase in demand for water.

The sharing (allocation) of the available water between the environment and
consumptive uses must be adapted to this drying climate by using real rainfall input
and then allocating a portion of the available water to each system. This will allow for
realistic and more accurate accounting for water.

This type of real time accounting of the total water resource eliminates the double
counting of water in connected surface water/groundwater systems when it moves
from one system to another. This process may also enhance protection of the water
resource and enable the water allocation process to be enacted with a degree of
security and safety for those depending on it.

Historical rainfall pattern

Long-term annual rainfall trends since European settlement show multi-decadal
swings from drier periods (e.g. 1880—1910) to wetter periods (1914-1969) and more
recently a drying trend (1975—present).

The south west experiences hot dry summers and cool wet winters. About 75 per
cent of annual rainfall occurs between May and September. The highest rainfalls
occur in the south-western Darling Range (average 1100 mm/yr) and in southern
areas about 10-20 km inland from the south coast (average 1200 mm/yr) (Figure 4).
Rainfall declines rapidly further inland, especially in the region’s north, where
average rainfall is less than 700 mm/yr in some areas. In most of the region,
approximately 80—90 per cent of rainfall is lost to evapotranspiration.
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Figure 4 Average annual rainfall (mm) in the South West (1975-2003)
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Post-1975

Since 1975 winter rainfall across the south west has decreased by up to 15 per cent
compared with the period 1925-75 (Ryan & Hope 2006), resulting in a potential
decrease in runoff of about 40 to 50 per cent. While it is still too soon to state the
matter with confidence, the period since 1995 may reflect a second downward step in
the rainfall profile.

Because only a small proportion of annual rainfall (approximately 3—20 per cent) ever
becomes streamflow, even a small decrease in rainfall can result in a significant
decrease in the amount of water in the region’s rivers and reservoirs. The effects of
this protracted period of reduced rainfall are reflected in the region’s water resources.
For example, between 1975 and 1992, the Harris River near Collie experienced only
40 per cent of the streamflow recorded between 1958 and 1975.

Rodgers and Ruprecht (1999) assessed the impact of climate variability on surface
water resources in the region and determined that major changes had occurred in the
hydrology of forested catchments.

An uncertain future

Climate systems are complex and by their nature difficult to predict. Some natural
variation in climate occurs from decade to decade and on much longer time scales.
However, our understanding of the drying climate and its implications is improving
through programs such as the Indian Ocean Climate Initiative (I0OCI) (Ryan & Hope
2006). In partnership with state government agencies, the CSIRO and the Bureau of
Meteorology, IOCI is systematically investigating changes in the climate pattern of
Western Australia.

A likely scenario in the south west would see median winter rainfall decline by 2—-20
per cent by 2030, compared with average rainfalls in the 1960-90 period (see
www.ioci.org.au). This projection is consistent with annual average declines in rainfall
of 5-11 per cent relative to 1990 (Hennessy, Macadam, Whetton 2006; CCA 2007).
In the period 1990-2070 average temperature rises of 0.1-0.65°C per decade could
occur in the state’s southern areas (Cramb 2005). By 2030, catchments across the
south west could experience decreases in runoff in the range of 5-40 per cent
relative to 1990, with the amount of runoff generally decreasing by two to three times
the decrease in rainfall (Berti, Bari, Charles & Hauck 2004; Kitsios, Bari, & Charles
2006).

When climatic variability is considered, it is uncertain whether the relatively dry
conditions experienced during the past three decades will continue in the short to
medium term (the next few years to several decades). Nevertheless, the likelihood of
a continued drying trend is high. In the coming years, the increased probability of
combinations of reduced rainfall, reduced streamflows and reduced groundwater
recharge, together with higher average temperatures and evapotranspiration, could
further decrease the amount of water available while at the same time cause demand
to increase.
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If the declining rainfall trend continues, which is expected, it will result in the under-
performance of some surface water supply systems when compared with design
capacity. This will place greater pressure on groundwater sources and alternative
supplies to meet the growing demand for water. A discussion on impacts of a drying
climate on groundwater (Commander 2000) outlines the variability of groundwater
responses and the need for improved knowledge of recharge responses. Although
any changes in recharge will depend on impacts of changed land use and climate, a
reasonable guiding assumption is that groundwater recharge reductions may occur at
one-and-a-half to twice the rate of rainfall reductions.

In 1999 the Water and Rivers Commission (now the Department of Water)
rationalised the rainfall recording network in the south west, which resulted in the
removal of around 20 rainfall gauges (pluvios). It has since been recognised that the
pluvio network was reduced to a level that made the coverage inadequate for
appropriate trend analysis. It is important for the Department of Water to evaluate the
existing pluvio network and install additional gauges to ensure adequate coverage.
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Department of Water response to a drying climate

As the state’s lead agency for water resource management, the Department of Water will take
into account in its decisions the potential effects of a drying climate and its associated
uncertainties. This will occur in a variety of ways, including:

forming public and private-sector partnerships to achieve greater demand management
in all water-use sectors

requiring water efficiency plans as part of applications for water licences

considering alternative water resources (e.g. stormwater, rainwater, wastewater,
desalination, non-potable quality water) as potential water supply options in water
planning

adopting a total water cycle management philosophy

adopting the post-1975 period as the primary period of average rainfall record applied in
water planning and modelling, with adjustments to reflect recent drying conditions and
climate projections that are consistent with planning horizons:

— short-term (2005-10): adopt ‘standard period’ average rainfall of 1975-2003 with risk
factors stated

— medium-term (2010-20): decrease standard period average rainfall by 5-8 per cent

— long-term (2020-30): decrease standard period average winter rainfall by 8—11 per
cent

applying multiple climate scenarios (reflecting the range of potential outcomes including
climate variability) to test the sensitivity of water management rules and decisions

developing and maintaining skills for predicting impacts of a drying climate on water
balance and water availability

requiring that all water management plans describe the potential effects of a drying
climate and how they will be managed

applying adaptive management to meet targets
continuing participation in the Indian Ocean Climate Initiative
reviewina. coordinatina and enhancina the department’s water monitorina efforts.

A drying climate and water quality

A reduction in rainfall runoff primarily affects the flow regimes of waterways, which
ultimately impacts on water quality (potentially leaving sources unsuitable as potable
water supplies). Less water flow will result in contaminants remaining in place longer,
but significant storm events could result in pulses of contaminants (nutrients,
chemicals and salt) discharging to waterways and into estuaries. The distribution and
timing of rainfall in the south west would be significantly impacted by a drying climate
beyond changes in the mean annual flow such as:

reduced groundwater recharge resulting in reduced baseflows to waterways

a later start and eatrlier finish to winter flows

changes to water quality

changes to water-flow-dependent ecologies
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e reduction in the length of waterways with continuous water flow 12 months of
the year (resulting in disconnected pools).

Changes to summer rainfall will have a significant impact on the availability of water
because:

¢ the water quality of the waterways will be affected by events such as algal
blooms causing fish deaths from oxygen deficiency (anoxic)

e of changing water temperatures
— more sunlight results in algal blooms that render water non-potable

— some ecologies also depend on maximum and minimum water
temperatures

e of increased concentration of nutrients due to less water dilution
e of episodic events washing salts into waterways at critical times of the year

e stratification of waterways and dams that changes the suitability of water for
consumption

e of reduced riparian vegetation removing the protection of waterways from
sediment mobilisation

e of increasing the time that salts are washed out of the soil profile, thus
extending the temporal and spatial distribution of impacts on agricultural
activities.

Water quality changes that impact on the availability of water include:
e acid water production
e increased nutrient concentration
e pollution sources not diluted
e increased salinities
e lower flushing of estuarine waters
e longer periods of stratification
e increased water temperatures

e dam capacities that may preclude flushing of waterways.

2.3 Waterways and wetlands values and threats

Significant waterways and wetlands

The region has many waterways and wetlands of regional, state and national
significance, as well as four wetland systems of international stature: the Ramsar
listed Peel-Yalgorup system (including Lake Preston), the Lake Muir-Byenup Lagoon
system, Benger Swamp and the Vasse-Wonnerup system). Internationally and
nationally significant waterways and wetlands are shown in Figure 5.
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Waterway assessment

In 2006 an expert-panel approach was used to rate waterway assets in the south
west in terms of their economic, social and environmental values and the degree of
threat they face (Government of Western Australia 2007)°. Table 3 shows the results
of the value threat assessment.

Most high-value assets located in highly developed catchments are under significant
threat. These include the Leschenault, Wilyabrup and Margaret rivers, Hardy Inlet
and Vasse-Wonnerup Estuary. High-value waterscapes in the Scott coastal plain,
lower Blackwood region, Leeuwin-Naturaliste Ridge and Swan coastal plain also face
a high level of threat.

Most of the high-value assets under low threat are found in Wild River catchments in
the Shannon River basin. These include the Doggerup Creek, Blackwater Creek,
Shannon River, Inlet River and Forth River catchments. Broke Inlet, at the mouth of
the Shannon River, is the only estuary in near-pristine condition in the south west.
These catchments are within national parks and face little threat at present.

The efforts of the South West Catchments Council to develop a waterways health
plan based on a geographical information system (GIS) approach could contribute to
the future management of region’s waterways.

Significant waterways and wetlands include those classified as Ramsar wetlands or
Wild Rivers, those in the Directory of important wetlands in Australia (DIWA), those
on the Register of the National Estate (RNE) and in the conservation estate,
conservation category wetlands, water-dependent threatened ecological communities
and environmental protection policy (EPP) wetlands. Other significant waterways and
wetlands are identified in Chapter B5.2.2 and B4.2.2 in the Environmental guidance
for planning and development — guidance statement no. 33 (EPA 2008). DIWA,
Ramsar, Wild Rivers and RNE wetlands are identified in Table 3.

° Note: a new version will be released in 2010.
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Figure 5 Internationally and nationally significant waterways and wetlands
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Table 3

Broad assessment of waterway and wetland values and threats

High value

Medium value Low value

High e Brunswick River (RNE)
threat

« Broadwater wetland (RNE)
¢ Collie River (RNE)

e Cowaramup River (RNE)
e Carey Brook (RNE)

¢ Gingilup-Jasper wetland
system (DIWA)

e Hardy Inlet estuary

¢ Leeuwin Ridge streams
(RNE)

¢ Leschenault Estuary

e Margaret River and estuary
(RNE)

¢ Milyannup Brook (RNE)

e Muir/Unicup system®®
(Ramsar, DIWA and RNE

e Peel-Yalgorup system
(Ramsar)

e Poison Gully (RNE)
+ Reedia complexes

(RNE)
» Scott River (RNE)
¢ St Johns Brook (RNE)

¢ Vasse-Wonnerup Estuary
and wetlands (Ramsar,
DIW and RNE)

e Wilyabrup River and
estuary (RNE)

e Yalgorup lakes (DIWA)

« Lower Blackwood River and
tributaries (DIWA and RNE)

» Scott coastal plain wetlands

Abba River (RNE) Upper Blackwood River

above Boyup Brook (DIWA)

Barlee Brook

Gunyulgup Brook estuary
(RNE)

Ludlow River (RNE)
Margaret River wetlands
Sabina River (RNE)

Toby Inlet estuary
Vasse River (RNE)

Wellesley River (RNE)

Medium | e Benger Swamp (DIWA and
threat Ramsar)

o Cape Leeuwin system
(DIWA and RNE)

¢ Donnelly River and estuary
(RNE)

¢ McCarleys Swamp (Ludlow
Swamp) (DIWA and RNE)

« Warren River estuary
(RNE)

Mid Blackwood River, Boyup
Brook to Nannup (DIWA)

Capel River

Capel River estuary
Ferguson River
Harvey River
Kemerton wetlands

Leschenault Inlet
Perup River
Preston River
Stirling wetlands
Tone River

10 Also known as Lake Muir-Byenup lagoon system
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High value Medium value Low value
+ Wilga wetlands
Low ¢ Blackwater Creek (Wild
threat River and RNE)
¢ Broke Inlet (DIWA and
RNE)

¢ Doggerup Creek system
(Wild River, DIWA and
RNE)

¢ Forth River (Wild River and
RNE)

¢ Inlet River (Wild River and
RNE)

e Lake Maringup (DIWA)

e Shannon River (Wild River
and RNE)

Abbreviations

Ramsar Recognised internationally as a ‘Ramsar’ wetland, principally for significance as
habitat for migratory bird species. The Ramsar Convention on Wetlands is an
international treaty for conservation and wise use of wetlands and resources.

Wild River Recognised nationally as a Wild River catchment

DIWA Recognised nationally in the latest version of A directory of important wetlands in
Australia (Environment Australia 2001)

RNE Partly within an area recognised nationally for its heritage values on the Register

of the National Estate.
2.4 River basin characteristics and conditions

The south west comprises (from north to south) the Harvey, Collie, Preston,
Busselton Coast, Blackwood, Donnelly, Warren and Shannon river basins, and a
small portion of the Murray River basin which will not be discussed in this document
(Figure 6). Tables 4 and 5 provide a brief summary of each basin’s characteristics
and conditions.

The Margaret River catchment forms part of the Busselton Coast river basin and
although not shown in Table 4, is worthy of a separate mention because of its
defining characteristics (see below).

Defining characteristics: e river pools remain during summer
e Margaret River estuary
¢ significant population growth projected
e significant viticulture industry
e plantation forestry

¢ significant wetlands.

Major water users: ¢ public water supply by water service provider

e groundwater and surface water agricultural use

Flow regime: e summer pools in Margaret River fed by Leederville groundwater
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Land clearing: e Only partly cleared in lower catchment
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Figure 6 South West river basins
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Table 4 River basin characteristics and conditions (northern basins)
Attributes River basins
Harvey Collie Preston Busselton Coast
Defining Large irrigation Leschenault Estuary  Significant Significant population
characteristics | gistricts L population growth
State’s primary coal growth
Significant mining and power projected on Ramsar listed Vasse-
nutrient generation centre coastal plain Wonnerup wetland
contributions to . system
the Peel-Harvey Wellington Dam . .
estuarine system Majqr to.urlst .
destination; premier
grape growing area and
wineries
Karst areas along
Leeuwin-Naturaliste
Ridge
Capel River has high
groundwater
contributions
Major water Irrigation Irrigation Preston Valley  Groundwater and
uses (Waroona and dustrial Irrigation surface water used to
Harvey districts) ggmerton Industria Cooperative meet self-supply needs
Bauxite Groundwater is of agricultu_re (market
. Australind . gardens, vineyards,
processing used for public :
groundwater scheme |~ supply, dairy and beef)
g&;%:;tggs\?éﬁer Great Southern towns agri_culture, Margaret River town
(IWSS) water supply scheme _m(ljnln? and water supply scheme
Coal-mine dewatering maustry Public water supply
and energy (BUSSG“ZOI']-
production at Collie Dunshorough area)
Flow regime Six Water Groundwater Lower Preston  Flood control and
Corporation abstraction exceeds River is highly artificial drainage
dams on the annual recharge in modified systems have altered
Darling Scarp parts of Collie Basin through water regimes in the
Cossapan el Dan (SR, Coapneney
highly modified controls flows in lower and levees
by artificial Collie River Many unlicensed on-
drainage and Coastal plain Flood stream dams for self-
irrigation - e protection for supply in Cape to Cape
mo_dlfled by artificial Bunbury only subregion
drainage and 100-year ARI

irrigation

Piping the irrigation
water for efficiency
gains results in
reduced summer
baseflows

Declining rainfall is
drying out caves in karst
areas (there is evidence
to show that high water
interception/low
infiltration by the
understorey is the
cause

Land clearing

Coastal plain is
extensively
cleared

Extensively cleared.
Some reforestation in
upper catchment

Coastal plain is
extensively
cleared

Coastal plain is
extensively cleared
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Table 5 River basin characteristics and conditions (southern basins)

Attributes River basins
Blackwood Donnelly Warren Shannon
Defining Major recreational Largest Important Wild River
characteristics waterways undeveloped fresh  recreational fishery — catchments
Lake J | ¢ surface water and Ramsar
aKe Jasper —1argest — oq5qrce in region wetlands
freshwater lake in
region Important Broke Inlet —
. recreational fisher region’s onl
Yarragadee provides y es?uary in y
fresh water to base Largest diversity of near-pristine
flow in summer in native fish f-prist
condition

lower reaches

Major water
uses

Public water supply

Agriculture on the
Scott coastal plain

Small number of
self-supply users in
upper catchment

Tourism

Self-supply for
Manjimup-
Pemberton
agricultural area

Towns of
Pemberton and
Manjimup

Small amount
of self-supply
use in the
Northcliffe area
(domestic and
agriculture)

Altered flow
regimes

Land-clearing and
artificial drainage
have altered the
water regime on the
Scott coastal plain

No large dams on
system

Many on-stream
dams along the
Lefroy Brook

No significant
storages or
flow
modifications

Water quality
issues

Elevated salinity in
the Blackwood

Sedimentation in the
Blackwood River and
Hardy Inlet

Elevated phosphorus
in Hardy inlet and
recent occurrence of
algal blooms and fish
kills

Good water quality
and generally fresh

Sparse water
quality data

Includes ‘water
resource recovery
catchment’ for
salinity in upper
catchment

Sparse water
quality data

No water
quality issues

Land clearing

Middle and upper
catchments are
extensively cleared

Catchment is
largely uncleared

Extensive clearing

of upper catchment

Catchment is
almost entirely
uncleared
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3 Water availability and demand

Refer to the actions identified in the South West regional water plan 2010-30 under
Theme 2: Enhance the security of water resources for the environment and users.

3.1 Water availability

Failure to adhere to the sustainable yield or allocation limit of a water resource can
result in over-allocation and lead to over-use. Over-use occurs when the amount of
water withdrawn from a water resource over a particular period, generally a year, is
greater than its ability to replenish itself over the same period. For groundwater, over-
use results in a loss of storage which is reflected in a net decline in the water level.

Not all the water in a water system is available for consumptive use. Some water
needs to remain in the system to support dependent ecosystems and social benefits
such as cultural and recreational values. For groundwater systems, care must be
taken to set the allocation limit at a value that will not compromise some of the less
obvious benefits such as maintaining baseflows in waterways or keeping the
saltwater interface along the coast from moving further inland.

Groundwater resources

Revised water allocation limits have been determined in the South West groundwater
areas allocation plan (DoW 2009a) and the Upper Collie allocation plan (DoW
2009b). Revised allocation limits are based on the use of all available data to
determine the amount of water that can be abstracted without adversely affecting
dependent environmental or social values. Data includes measured groundwater
level and quality, water abstraction and modelling using the South West Aquifer
Modelling System (SWAMS).

Figure 7 presents the current level of water allocation as a percentage of the
allocation limits for the South West region’s five groundwater areas (South West
Coastal, Bunbury, Busselton-Capel, Blackwood and Collie) and includes the
superficial, Leederville and Yarragadee aquifers.

A drying climate is likely to significantly affect future groundwater availability in the
region. Current projections indicate up to a 10 per cent reduction in 1990 average

rainfall levels by 2030. This is estimated to reduce groundwater recharge by about
15-20 per cent.

32



South West regional water plan 2010 - 2030: Supporting detail

1

\ 7
/) .

7,

4

3

?

1yt
,-/ sy

. ///

. :,:

Figure 7 Level of groundwater allocation relative to the allocation limit (averaged

across all aquifers) (2008)
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In view of the substantial water demand projections for the region, careful
management, best-practice, and efficient water-use will be required in all sectors.

Surface water resources

Assessment of the region's potentially available fresh surface-water resources
considers four types of development, as listed in Table 6.

Table 6 Assessment approach for surface water supply dams

Type of development Assessment
Sm_all self-supply farm dams for irrigated A precautionary (conservative) approach is used
agriculture for the scientific assessment due to the limited

information available. The risk to the environment
is weighed against the economic benefit of the
water-use.

Moderate to large dams for mining or industrial
use

Assessment is required to determine the dam’s

Bulk water supply dams for irrigation cooperatives sustainable diversion limit.

Scheme supply dams for town water supply

The Department of Water has revised the allocation limits and current levels of
allocation for the surface water resources of the Upper Collie, Capel, Busselton
Coast and Lower Blackwood surface water management areas (see Whicher area
surface water allocation plan and the Upper Collie water allocation plan available on
the Department of Water’s website). Allocation limits have previously been set for the
Harvey Basin surface water management area.

Figure 8 shows an assessment of the current level of allocation of the region’s
potentially available surface water resources as a percentage of the allocation limit.
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Figure 8 Level of surface water allocation relative to the allocation limit
(averaged across all catchments) (2008)
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In response to demand for water in the region’s north, the Department of Water is
currently reviewing the Brunswick, lower Collie and the Wellesley rivers, with
allocation limits and an allocation plan due for completion in 2010. (The department
is doing the same for the Warren-Donnelly surface water management area, also due
for completion in 2010.)

One of the drivers for the review was the potential damming of the Brunswick River.
The river was recently considered as an option for public water supply, however
community feedback and the sustainability of the supply ruled it out as a future
source (see Water Corporation’s Water Forever document).

Significant issues of environmental impairment, source risk, water security and socio-
economic impacts are associated with major dam developments, including
competition with farmers for water. Additionally, while community consultation
indicates strong support water-use efficiency, the use of surface water for public
water supply was least supported.

The Water Corporation’s sustainability assessment has rated the Brunswick dam
option as low, followed only by the Kimberley pipeline and canal.

The Collie River is the other major river in the region. It has been substantially
degraded and altered to support economic development in the region. The
Department of Water believes that water-use efficiency measures in all sectors —
including piping of open channels, increased water recycling and the use of
alternative water supplies — present more sustainable options for the region than
large-scale damming of surface water.

The region's remaining surface water management areas require a similar
assessment to determine surface water allocation limits. For the purposes of this
Plan, inventory estimates of potential water availability — based on National Land and
Water Resources Audit (2000) demand and supply data — have been used. This
involved assessments of appropriate types of surface water development (e.g. self-
supply farm dams or public water supply dams) and a conservative estimate of the
sustainable diversion amount.

More recent assessments are based on the ‘standard period’ rainfall of 1975-2003,
which the Department of Water has adopted as the standard period for hydrologic
determinations. It is acknowledged that the hydrology (including rainfall and
streamflow) for this period is not representative of the long-term or pre-clearing
hydrology. However, it is well documented that post-1975 a measurable decline in
average rainfall has occurred in the South West of Western Australia, with a
subsequent decline in streamflow. As a result, it is important that this period is used
as the ‘baseline’ to ensure the rainfall and streamflow records used for current and
future planning are not biased by a longer, wetter period.

As discussed previously, the drying climate is expected to impact considerably on
surface water resources. This will present a significant challenge for any major works
proposals for waterways, particularly in regard to maintaining the water balance
(critical for the health of waterways). With an anticipated continued drying climate in

36






South West regional water plan 2010 - 2030: Supporting detail

groundwater and surface water resources becomes restricted by the available water
(allocation limits). With appropriate treatment, these alternative water supplies are
suitable for a range of purposes. These include irrigation for pasture and crops,
public open spaces and recreational areas such as golf courses, and water for
industrial processing — almost all non-potable uses.

Substantial use of recycled water and fit-for-purpose use of lower-grade water is
already occurring, and this trend is likely to increase in the future. Some south west
communities already use recycled water on tree lots, golf courses and sports ovals.
Assessment of the potential for such resources to provide water for direct use, or to
replace freshwater-use, particularly excess drainage water in the Harvey and Collie
drainage districts, is required. The Department of Health (DoH) has produced draft
Alternative water supply guidelines for stormwater and rainwater, available on the
DoH website.

3.2 Projected water availability and demand per
subregion

Currently about 820 000 ML/yr is potentially available for consumptive use in the
region (220 000 ML/yr of groundwater and 600 000 ML/yr of surface water). Under a
drying climate, available water could reduce to about 610 000 ML/yr by 2030, which
is less than the region’s moderate growth-demand projection of a total water
allocation of approximately 710 000 ML/yr. Even with 20 per cent water-use
efficiency gains in key sectors, demand would be about 570 000 ML/yr. Available
water resources are often located far from where they are needed and meeting
demand may be difficult (Figure 9).

Water demand and availability projections are presented for three south west
subregions, based on the ABS statistical subdivisions of Preston, Vasse and
Blackwood.
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Figure 9 Subregional water demand and availability
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Preston subregion

The Preston subregion (Waroona, Harvey, Bunbury, Dardanup, Collie, Capel and
Donnybrook-Balingup local government areas), with an estimated current use of

360 000 ML/yr, represents about 70 per cent of the region’s total water demand. This
is due to a combination of large-scale irrigated agricultural use (supplied by Harvey
Water), mining and industrial use in the Collie and Harvey local government areas,
and the large population base of the greater Bunbury area.

The subregion’'s 450 000 ML/yr of potentially available water is already heavily used,
but a drier climate could reduce water availability to about 340 000 ML/yr, which is
below current estimated levels of use. Even under moderate growth assumptions,
water demand is projected to increase to between 410 000 and 500 000 ML/yr by
2030, depending on the gains made by water-use efficiency measures. Thus demand
growth in the subregion, particularly for irrigated agriculture, is likely to be heavily
constrained (Figure 10). Further work is required to refine and address water demand
and availability constraints in this subregion.

Increased access to alternative water resources, such as drainage water, stormwater
and recycled water for fit-for-purpose use, will be an important consideration in the
Preston subregion.

550
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200
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0 : : :

Current water Current water use Estimated Estimated
availability availability by 2030 maximum demand
by 2030

500

450

340

ML/Ar (x 1000)

Figure 10 Preston subregion: water availability and demand (2008)

Vasse subregion

The Vasse subregion (Busselton and Augusta-Margaret River local government
areas), with an estimated current use of 50 000 ML/yr, accounts for nearly 10 per
cent of the region’s total water-use. More than half of this is for self-supplied

40



South West regional water plan 2010 - 2030: Supporting detail

agricultural use, with the remainder for mining/industrial and town water needs
(Figure 11).
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Figure 11 Vasse subregion: water availability and demand (2008)

Although the subregion's 110 000 ML/yr of potentially available water resources are,
overall, at a medium level of use, a number of individual surface water and
groundwater resources are at high levels of use (see figures 7 and 8). A drier climate
is expected to reduce water availability to about 85 000 ML/yr, significantly increasing
the number of highly allocated water resources.

Vasse water demands are projected to grow to between 59 000 and 72 000 ML/yr by
2030, depending on gains made by water-use efficiency measures. While the
estimated water availability by 2030 appears to be able to satisfy the projected
maximum demand, these gross figures do not necessarily reflect the situation in
individual subareas.

Blackwood subregion

The Blackwood subregion (Bridgetown-Greenbushes, Boyup Brook, Manjimup and
Nannup local government areas), with an estimated current use of 110 000 ML/yr,
accounts for about 20 per cent of the region’s total water-use. About half of this goes
to plantation interception of water and most of the remainder to irrigated agriculture.

The subregion's 260 000 ML/yr of potentially available water, mostly surface water, is
expected to decline to about 185 000 ML/yr by 2030 under a drier climate
(Figure 12).

Water demand is projected to increase to between 125 000 and 140 000 ML/yr by
2030, depending on gains made by water-use efficiency measures. Most of the new
demand will be for expansion of irrigated agriculture. While the estimated water
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availability by 2030 appears to be able to satisfy the projected maximum demand,
these gross figures do not necessarily reflect the situation in individual subareas.
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Figure 12 Blackwood subregion: water availability and demand (2008)

3.3 Current water demand

An area cannot continue to develop if water demand continues to exceed water
supply from primary sources (e.g. groundwater and surface water) as well as
alternative water sources (e.g. recycled water). In the south west, increases in
demand for water supply are most likely to come from three sources: population
growth, agriculture, and mining and mineral processing. In 2008 more than 60 per
cent of the region’s estimated current water demand (for both groundwater and
surface water) was dominated by the irrigated agriculture, mining and industry
sectors, as shown in Table 7. Large-scale plantation forestry is also a high ‘user’ of
water through its ability to intercept significant volumes of rainfall and groundwater.

Table 7 Estimated South West water demand by sector (2008)
Use type Total (ML/yr) % of total
Irrigated agriculture 240 000 50
Plantation forestry 82 000 17
Mining and power generation 63 000 13
Industry and processing 44 000 9

Service industries/commercial 7500 2
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Use type Total (ML/yr) % of total
Households 17 500 4
Private household bores 12 000 2
Public open space 11 000 2
Rural stock and domestic 5700 1
Total 482 700 100

100 000 litres (L) = 1000 kilolitres (kL) = 1.0 megalitre (ML) = 0.001 gigalitres (GL)

Not all of the water harvested in the south west is used to meet regional demand:
several Water Corporation dams on the Darling Scarp supply water to the Integrated
water supply scheme (IWSS) for the greater Perth region and the Goldfields. Water is
also transferred from the Harris Dam to the Great Southern towns water supply
scheme (GSTWSS). The water-use characteristics and demand projections for the
major water-use sectors are outlined below.

3.4 Irrigated agriculture

Current water-use

There are important agricultural areas in the South West region on the Swan coastal
plain between Cape Naturaliste and Cape Leeuwin, on the Scott coastal plain and in
the Pemberton-Manjimup area. Changing economic conditions have resulted in fewer
but larger farm dams and a gradual shift from grazing to horticultural crops.

Estimates of water-use for irrigated agriculture in the region are difficult due to poor
availability of data, unlicensed surface water-use in some locations, and insufficient
measurement of licensed water extraction. To improve estimates of land use and
water demand, the Department of Water and Department of Agriculture and Food
(DAFWA) have initiated a geographical information system (GIS) project to access
digital information on land use and capability. In addition, the development of a water
metering and measurement program in the region will improve water-use accounting.

Water-use for irrigated agriculture in the south west (both surface water and
groundwater) is approximately 240 000 ML/yr. This estimate is based on the
Australian Bureau of Statistics’ agricultural census data on land use (ABS 2001) in
conjunction with DAFWA's standard water-use ‘crop factors' (Brennan 2007). More
recent data from the GIS land-use project was used in preference to ABS 2001 data
in the Whicher area surface water allocation plan, which is available on the
Department of Water's website <www.water.wa.gov.au>.

About 45 per cent of the estimated 240 000 ML/y of water used for irrigated
agriculture in the region is applied to relatively high-value horticulture and grape
production. The remainder (55 per cent) is used for lower-value pasture production
(Table 8). This is nearly double the state average of 23 per cent for pasture
production, and in part reflects the region’s lead role in the state’s milk production.
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Table 8 Estimated irrigated agriculture water-use (2001)

Agricultural use Area (ha) Water-use (ML/yr) % water-use
Horticulture 7700 77 300 41
Grapes 5900 6400 4
Irrigated pastures 9800 103 000 55
Totals 23 400 186 700 100

Data source: ABS 2001

The main horticultural activities are vegetable growing (focused on Manjimup, Myalup
and Busselton), fruit production (focused on Donnybrook and Manjimup) and
nurseries (focused on Busselton).

Grape production is focused on the Augusta-Margaret River, Busselton and
Manjimup shires, with most grown for wine making. Wine grape growers use less
water and are generally water efficient. Water-use per hectare is about 10 per cent of
that used to irrigate horticultural crops and pastures.

Pasture production for dairy and beef cattle is concentrated in the South West
Irrigation Area (Waroona, Harvey and Collie irrigation districts) and Boyanup, and to
a lesser extent around Manjimup and on the Scott coastal plain.

Nearly 40 per cent of water for irrigated agriculture in the region is from surface water
provided by irrigation cooperatives through a piped scheme or irrigation channels.
Most of this is supplied by the Harvey Water Irrigation Cooperative, which distributes
water to the South West Irrigation Area from Water Corporation dams on the Darling
Scarp. The much smaller Preston Valley Irrigation Cooperative provides water from
the Glen Mervyn Dam to Preston Valley irrigators in the Donnybrook Shire.

To obtain water efficiency gains, the open channels are being progressively
converted to piped water. This eliminates runoff drainage water that for nearly 100
years has provided summer backflow water to the waterways. Unfortunately this
reduced baseflow in the waterways will have a significant effect on the ecology and
water quality.

Self-supplied water from on-stream dams and direct pumping from watercourses
accounts for more than 40 per cent of irrigated agriculture in the region, in areas such
as Capel, Donnybrook, Busselton, Augusta-Margaret River, Manjimup and
Pemberton. The remaining 20 per cent is provided from groundwater bores on the
Swan coastal plain (from Harvey to Dunsborough) and the Scott coastal plain.

Projected water demand

Factors driving water demand for irrigated agriculture include the availability of good
guality land, a suitable climate, adequate water supply and a market for the products.
However, for many agricultural products it can be difficult to predict market forces
over more than five years.

The total area of irrigated land in the south west has grown by about 12 per cent
during the past 20 years: from about 21 000 ha in 1983 to about 23 400 ha in 2001.
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This was driven by a threefold increase in land for horticulture and grape production,
largely at the expense of irrigated pasture, which declined by 40 per cent. The overall
effect of this was a 9 per cent reduction in water-use, due to the conversion of
pasture to horticulture or grape production. Similar trends — for an overall increase in
irrigated horticultural crops and a reduction in irrigated pasture — are predicted for the
next 20 years.

This Plan recognises that opportunities to expand irrigated horticultural crops exist in
areas such as Myalup, Harvey, the Scott coastal plain, Manjimup and the Leeuwin
Ridge between Busselton and Augusta, subject to water availability. On the other
hand, strong urban-growth pressures on the Swan coastal plain as well as the
coastal strip from Waroona to Dunsborough will make it difficult to retain or expand
irrigated agriculture in those areas. In addition, plantation forestry has grown rapidly
in the past decade, competing for agricultural land in some areas.

It is expected that a drier climate will progressively reduce surface water and
groundwater availability over the coming decades, which will ultimately constrain the
irrigated agriculture sector’s growth. Water scarcity will also drive significant
improvements in water-use efficiency and the value of agricultural production per unit
of water used.

There are practical limits to the availability of additional water for irrigated agriculture
from scheme supply, self-supply groundwater and farm dams. Water sources for the
Harvey and Waroona irrigation areas are fully allocated and no additional water is
available. Although the Collie Irrigation District is currently under-utilising its water
allocation, due mainly to poor water quality and demand constraints, there are
options for increasing use, which include further development of irrigated agriculture.
Additional groundwater is potentially available on the Swan coastal plain for irrigated
agriculture, but this is constrained by competition from higher-value uses such as
town water supply, industry and mining. Farm-dam irrigated agriculture could expand
in a number of management areas, but some of these areas are at or approaching
full allocation, which could trigger a trading market. In some management areas,
plantation forestry may also compete for available water.

In terms of produce markets, trends for locally consumed food products (which are
driven mainly by population growth) can be predicted reasonably well. The local
component of the market would be expected to grow at 1 to 2 per cent per year.

The rapid growth in demand for irrigation water since 1990 has been driven by the
growth in export markets, with 46 per cent of vegetables and 37 per cent of fruit (by
value) exported. In recent years, however, produce markets have not been as
promising, with significant price slumps in exported vegetable products and a
depressed global wine market.

Future water demands for irrigated agriculture in the south west were examined by
Brennan (2007), who provided upper and lower bound estimates within which the
actual future demand is likely to fall. The lower bound scenario assumes that:

e export demand for horticulture only grows at the same rate as domestic
demand growth
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e grape production grows at 5 per cent per year

e pasture has zero growth in all areas with the exception of the Scott coastal
plain.

The optimistic, upper bound scenario assumes:

e reasonably strong growth in export demand for horticulture (3 per cent to 4.5
per cent per year)

e grape production grows at 10 per cent per year

e pasture expands at less than 1 per cent per year in all areas except for the
higher growth on the Scott coastal plain.

These assumptions produced a lower bound estimate of 242 000 ML/yr and an upper
bound estimate of 467 000 ML/yr for demand in 2030; that is, between 30 000 and
260 000 ML/yr of additional water.

The Resource Economics Unit (REU) has recently (2009) provided the Department
of Water with growth rates leading to an estimated demand of 370 000 ML/yr by
2031, which falls midway between Brennan’s upper and lower bound estimates.
REU’s work is part of a larger project to provide water demand projections for all
water sectors in 19 subregions across the state. The projections are based on results
from the ‘Monash’ econometric model. This ‘moderate growth’ estimate would require
an additional 130 000 ML/yr on Brennan’s (2007) lower bound estimate by 2030.

It is highly unlikely that an additional 227 000 ML/yr will be available in the region to
meet Brennan’s (2007) upper bound estimate; moreover, taking into account likely
reductions in water availability under a drying climate, it would also be difficult to
meet REU’s requirement of an additional 130 000 ML/yr by 2030 under the moderate
growth projection.

There is a need for efficiency gains in irrigated agricultural production. An overall 20
per cent water-use efficiency gain would reduce the 2030 upper bound estimate to
about 370 000 ML/yr or the moderate growth scenario to about 300 000 ML/yr.

3.5 Plantation forestry

Large-scale tree plantations are significant interceptors of water. They intercept
rainfall and/or use deep roots to siphon groundwater. In areas such as the Collie
catchment, tree plantations are used to improve water quality by reducing the
mobilisation of salt. In other parts of the south west, private tree plantations have
become popular, not for salinity management but as commercial ventures. This
growth was driven by the popularity of managed investment schemes, although the
financial crisis of 2009 has resulted in the failure of some of these schemes*?,
Plantations are also an option for farmers looking to move out of traditional
agriculture or wanting to diversify their operations.

2 Some of these schemes have now changed ownership in late 2009
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