STRATEGY BACKGROUND

= This section provides the background for the approach outlined in the VRHS.
g = It gives a short overview of our current knowledge of river ecology, and describes:
5 E? + some key concepts that are used within the VRHS;
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2. Understanding River Health

The framework for the management of rivers in Victoria will assist communities to balance economic, social and
environmental imperatives. However, both the framework and these community-based decisions need to be based on
a good understanding of how rivers work and what is important ecologically.

Whilst our knowledge of rivers and how they function is incomplete, some consolidation of important concepts for
management has occurred within the last ten years.

2.1 HOW RIVERS WORK

Rivers are one of the major forces shaping the landscape. Rivers are dynamic systems which have evolved over a very

long time in response to Australia’s extremely variable climate. They continue to be shaped by a series of events

occurring at different spatial and time scales. There are two major factors influencing rivers and streams:

. Flow — the flow pattern will affect the physical form and the ecology of a waterway and is very much driven by
climate. Flow variability is a key determinant of river shape and functioning and of the biota which live in rivers.

. Catchment — the slope, geology, soil, vegetation and land use will all have some effect on river condition, either
through influencing streamflows, water quality, channel features, energy supply or riparian and floodplain vegetation.

A river links with its catchment in three different dimensions:

o the longitudinal dimension. Water, sediments, nutrients, chemicals and biota are moved from the higher areas
within the catchment downstream to the sea or a terminal lake. Along its length, the river changes from a small,
rocky-based, shaded stream in the upland zone to a wider river in the valley zone to a broad, turbid river in the
lowland floodplain zone. While most movement is downstream, many fish move upstream at some stage in their
life cycle.

. the lateral dimension. Lateral linkages occur between the river and riparian and floodplain land. In the upland
zone of the river, lateral linkages are weakest and tend to be one-way, with the riparian zone providing organic
matter (e.g. leaf litter) to the river. Organic matter is a major energy source for the instream biota.

In the lowland zone of the river, lateral linkages are more important and come into operation as rivers overtop their
banks and inundate the floodplain on a regular basis. Flooding is the key to maintaining the health of both the river
and the floodplain. Transfer of sediments, nutrients and organic material between the river and the floodplain is vital
to the maintenance of both ecosystems. A flood stimulates a boom in floodplain productivity with the regeneration
of floodplain and riparian plants, and the breeding of invertebrates and vertebrates such as waterbirds, frogs and
tortoises. It opens the floodplain as new habitat for fish and macroinvertebrates and is often the cue for breeding
for these species. As the flood recedes, it transfers organic matter back to the river, replenishing instream energy
sources and ensuring recruitment in fish populations and macro-invertebrate communities.

. the vertical dimension. A river links vertically with groundwater systems. Groundwater is an important though little
understood feature of waterways. The base flow in rivers is maintained by groundwater, and rivers can also recharge
shallow groundwater aquifers. Groundwater provides organic carbon (an energy source) to the streams, and during
high flows the streambed can provide a refuge for invertebrates as they move down below the stream surface to
take shelter.

Recognition of the importance of these linkages in river functioning is a key part of the ecological definition of a river.
Thus, the definition of a river or waterway encompasses the channel, the riparian zone which includes the regularly
wetted floodplain and any associated floodplain wetlands, and the estuary or terminal lake. These systems may
include both intermittent and/or perennial features.

Victorian River Health Strategy =~ 15



Figure 2.1 shows the nature of the linkages, the type of habitats and biota, and the dominant ecological processes for
the three major river zones (i.e. upland, valley and lowland) and the terminal system.

Figure 2.1 Ecological functioning in a typical Victorian river
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2.2 KEY ASPECTS OF RIVER HEALTH

River health is a term used to describe the ecological condition of a river. Health is more than just the flora and fauna
that live in a river or the quality of the water. To understand properly how healthy a river is, three aspects of the river
system should be considered:

. the diversity of the habitats and biota;

. the effectiveness of linkages; and

. the maintenance of ecological processes.

Maintaining the diversity of habitats and biota

Rivers and streams support an enormous diversity of life. This is to a large extent because they provide a great range
of habitats and are the interface between aquatic and terrestrial ecosystems. At the macro-scale, river habitats include
the river channels, the riparian vegetation, the floodplains and the terminal systems such as estuaries and lakes.

Each of these macro-habitats includes a complex array of habitats with different physical conditions, and their own

suite of biota and sets of ecological interactions. For example:

. river channels have pools, riffles, debris dams, rocks, woody debris, river banks and benches;

. floodplains may have billabongs, intermittent lakes, swamps, chains-of-ponds, debris piles and channel
systems; and

. riparian vegetation includes reeds, grasses, shrubs and trees.

Maintenance of this diverse range of habitats and their biota is a key component to maintaining the ecological health
of a river. This in turn depends on maintaining geomorphological processes, which are heavily influenced by climate,
hydrology and the catchment.

Maintaining linkages

Maintaining linkages is essentially about making sure that a river is part of the total landscape, that it is not just
regarded as a channel running though the land. Maintaining each of the linkages outlined above is essential to
maintaining the ecological health of the river. Disruption of any of these linkages will have some effect on streamflow,
water chemistry, and the maintenance of habitats and ecological processes, and therefore on the quality and the health
of species and communities.

Maintaining ecological processes

To maintain river health, in particular to maintain biodiversity, it is essential to maintain the ecological processes

operating within the system. They can be grouped into three types:

. energy and nutrient dynamics, including primary production and microbial respiration, which maintain food webs
within the entire ecosystem.

. processes which maintain animal and plant populations, such as reproduction or regeneration, dispersal,
migration, immigration and emigration. Some species have quite specific requirements to initiate these
processes. For example, some fish need specific flows before they will migrate and/or breed, colonial waterbirds
need particular flood durations and temperatures before breeding, and many plant seeds require flooding prior
to germination.

. species interactions, which can affect community structure. These include predator-prey, host-parasite and
competition relationships. Changes to physical conditions (e.g. flow), to energy sources (e.g. removing riparian
vegetation) or species composition (e.g. spread of an exotic species such as carp) can affect species
interactions by favouring some species over others.
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2.3 THE MANAGEMENT DRIVERS OF RIVER HEALTH

As can be seen from this simple discussion of the key aspects of river health, river ecology is complex. The key
components of river health can be affected in different ways by changes in the flow, land use in the catchment, and
direct management in the channel. These types of management activities can be regarded as the drivers of river
health. It is important to understand the likely ecological impact of any of these management drivers so that it can be
at least recognised by the community in their decision-making. The impact may then be minimised where possible or
rehabilitation undertaken where necessary.

Table 2.1 outlines the major management activities that occur within rivers and their catchments, and the likely impacts
on the key components of river health. The degree of impact will be dependant on the type, magnitude and extent of the
management activity, the combination of other management activities and also how those activities are implemented.
There are ways to minimise consequential environmental impacts by good management practices. In some cases, there
can be a considerable lag time between the management activity and the observed environmental impact.

The poor condition of many Victorian rivers and streams is, to a large extent, the accumulated result of many of these
management activities being undertaken over time within the catchment or the river itself. The actual relationship
between the various management drivers and river health is not fully understood. However, it is likely to be a step
function with key ecological thresholds that when passed result in significant losses of some aspects of river health
(see Figure 2.2). For example, a threshold may be passed with the construction of a levee bank or the harvesting of
floods that prevents inundation of the floodplain. Another may be passed with the construction of an on-stream dam
which results in changes to the water regime and loss of longitudinal continuity.

There are a number of implications of this step function that are extremely important in making decisions that affect

river health. These are:

. There may be a number of viable, functioning ecological states for a river which are self-sustaining. A number of
these states will have a loss of some aspect of biodiversity or river functioning from the natural system but will
be able to be maintained in that state. The aim of management may be to prevent transition from one state to a
less desirable one rather than to restore the system to its original condition.

. Rivers in good environmental condition have a high resilience to change and their capacity to recover is high. As
the level of impact increases and more ecological thresholds are passed, the resilience of the system to cope with
change decreases. The capacity to recover is much lower in a system that is very degraded than in a system that
has a low degree of impact. This means the effort needed to restore a badly degraded system will be very much
larger than that required to restore a system in reasonable condition. Some changes may, in fact, be irreversible.

. All systems have some ecological values. Even in very degraded rivers, there are always some functioning
aspects of the ecology present and some ecological values - even an irrigation channel may support yabbies
and red gums.

2.4 INCORPORATING RIVER ECOLOGY INTO THE MANAGEMENT FRAMEWORK

The fact that our management activities can impact on river health emphasises the need for communities to make
decisions on river uses openly and transparently, balancing the economic, environmental and social requirements in a
way that best meets their current and future needs, and in this process utilising the available knowledge of the ecology
of the system.
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Table 2.1 Major river and land

management activities that affect river health

Activities Some Key Impacts

Catchment management

Catchment clearing .
including urbanisation

Changed stream flows - peakier, less base flow; can increase instream erosion
and sedimentation

Increased catchment erosion hence sedimentation of streambed, smothering biota
Poor quality runoff causing deterioration in instream habitat

Increased salinity levels

Loss of wetland habitat

Poor land management e

Increased input of contaminants such as sediment, salt or nutrients, depending on
the land use

Rabbit infestation which can damage riparian vegetation, increase erosion and
hence increase sediment input

Loss of wetland habitat

Disposal of poor quality
effluents .

Reduced habitat quality from poor water quality
Changed species composition
Algal blooms

Management of riparian land

Grazing banks .

Changed vegetation structure and species composition, especially understorey
Reduced regeneration

Weed invasion

Bank instability hence erosion and sediment deposition in waterways

Clearing banks .

Complete loss of vegetation structure and diversity, so loss of plant and animal species
Weed invasion

Reduced/no input of organic matter and snags to rivers

Reduced quality of bank habitat for aquatic animals

Bank erosion and sedimentation leading to changed channel shape

Promotion of exotics .

Doubtful to negligible habitat quality

Willows: changed channel morphology and hence habitat
Changed input of energy and snags

Decline in suitability of riparian habitat

Levees and floodplain * Reduction or loss of linkages
development * Decline in quality and area of floodplain habitat, reduction in quality of riverine
environment
e (Changed river and floodplain morphology
Recreation: camping * Loss of understorey, especially ground layer and wood debris, so impact on plants and

also animals (lizards, invertebrates, insectivorous birds)
Reduced snag input to rivers
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Activities Some Key Impacts

Management in the river channel

Snag removal e Loss of habitat and food source
e Changed channel shape

Culverts and regulators * Disrupted longitudinal and lateral linkages, reduced access to habitat

On stream storages e Disrupted and degraded longitudinal linkages, reduced fish movement, sediment
and organic matter transport, recolonisation
e Changed flow patterns changing occurrence of ecological triggers

Low level releases on e Disruption of life cycles from reduced temperature — reduction/prevention of
storages breeding, hatching, growth, germination
e Reduced primary productivity
Recreation (e.g. * Removal of ‘unsafe’ snags
boating, fossicking) e Bank erosion, sedimentation
Weed removal * Loss of plant species, loss of animal habitat
* Release of sediment
Flow diversion and * Disruption of longitudinal and lateral linkages including changed frequency of
management estuarine closure

(note: this is described e (Changed channel shape
more fully in Table 6.2) e Loss of habitats and species
e Changes in flow patterns, leading to loss of biological cues, reduced linkages,
changes to habitat availability and changed geomorphic processes
e Changed temperature and seasonality of flows

(Adapted from Thoms et al. 2000)

The major types of issues that communities are considering in making decisions on rivers are:
. Which rivers should be maintained and protected, and at what cost?

. Which rivers should be restored, to what level and at what cost?

. Where can further development occur and how much?

In establishing a management framework where these decisions are worked through by communities, two key
questions emerge as crucial information inputs. These are:

. When is a river ecologically healthy or in ecologically sustainable condition?

. Are there areas of high value that require special consideration?

These questions are becoming increasingly important as, through initiatives like the National Action Plan for Salinity
and Water Quality and the MDB Integrated Catchment Management Policy, communities are being encouraged to
achieve healthy rivers, and to set clear and relevant environmental targets for water resource management and river
restoration in their regional planning processes.

The following sections discuss these questions and provide definitions of the terms ‘ecologically healthy’ and
‘ecologically sustainable’ as they are used in the VRHS.

20 \Victorian River Health Strategy



2.4.1  Ecologically Healthy Rivers

Figure 2.2 shows that theoretically, whilst within the continuum of river health there are a number of possible
sustainable states for a river depending on the level of impact, most of these states involve some considerable
ecological loss — either loss of biodiversity or loss of river functioning. Therefore they would not be regarded as either
ecologically healthy or ecologically sustainable.

Figure 2.2 Conceptual example of different ecological states which could arise when certain thresholds are passed

Healthy

e.g. Construction of levee banks on floodplains

- Loss of access by riverine species to floodplain habitat for breeding

- Billabongs dry out

- Floodplain habitat becomes unsuitable for floodplain biota (birds, plants, frogs)

e.g. Construction of a large upper catchment dam

- Migratory fish can't move upstream or downstream

- Water temperature drops downstream

- Removal of small to medium sized floods so floodplains and their biota decline in health
- Reversed flow seasonality

Ecological Health

e.g. Urban development

- High concentration of nutrients

- Flow levels instream change very rapidly
- High instream erosion

Not Healthy

Low Impact Level of Impact High Impact
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The concept of an ecologically healthy river is an important one. The term ‘ecologically healthy’ is defined below and
is used throughout the VRHS. Within the context of the VRHS, the state of ‘ecological sustainability’ for rivers is defined
as rivers that are ecologically healthy.

An ecologically healthy river is defined as a river which retains the major ecological features and functioning of a river
prior to European settlement and which would be able to sustain these characteristics into the future.

It is possible to identify a set of ecological characteristics of a river that is ecologically healthy.

Characteristics of an Ecologically Healthy River as used in the VRHS

An ecologically healthy river will have flow regimes, water quality and channel characteristics such that:

* intheriver and riparian zone, the majority of plant and animal species are native and the presence of exotic
species is not a significant threat to the ecological integrity of the system;

* natural ecosystem processes are maintained;

* major natural habitat features are represented and are maintained over time;

* native riparian vegetation communities exist sustainably for the majority of the river’s length;

* native fish and other fauna can move and migrate up and down the river;

* linkages between river and floodplain and associated wetlands are able to maintain ecological processes;

* natural linkages with the sea or terminal lakes are maintained; and

* associated estuaries and terminal lake systems are productive ecosystems.

These characteristics are based on the key ecological aspects of rivers discussed in section 2.1.

As can be seen by this definition, an ecologically healthy river need not be pristine. Within this definition, change from
the natural state can occur - in some cases, considerable change. There may be exotic species present. In some areas
along the river, the riparian zone may be significantly reduced. The capacity for fish to move up and down the river may
be provided in some cases by fishways. Limited areas of the floodplain may be disconnected from the river. However,
overall, the major natural features, biodiversity and functions of a river are still present and will continue into the future.

Therefore an ecologically healthy river is one where some aspects of river condition may have been traded off to
provide for human use. Essentially, it is a river where a balance may have been struck between human use and the
ecology of the river - a balance where the integrity of the system is still preserved, a reasonable level of human needs
can be met, and where both can be sustained into the future.

In Victoria, rivers showing the characteristics outlined in the box above will be considered to be in an ecologically
sustainable condition as they meet the accepted definition of ESD outlined in section 1.2. Appendix 1 provides some
guidance on how rivers in this condition can be identified in a conservative way, using the current information bases.
It should be noted that the SEPP (Waters of Victoria) provides direction on specific environmental quality objectives that,
if met, would ensure that the water quality within the river reach would be adequate to meet the requirements of this
definition. Environmental flow assessments discussed in Chapter 6, if provided, are designed to provide the flow
required to meet this definition.
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Over time, as new knowledge becomes available, it will be possible to develop ecological performance indicators
which can be used to identify more accurately whether rivers do meet this definition of ecologically healthy. Once these
performance indicators have been identified, communities will be able to use them in setting improved targets for river
restoration and management, and for assessing whether targets have been achieved.

2.4.2 Areas of High Value

Because most of our rivers have been modified since European settlement, it is important to acknowledge that from
an ecological perspective, some rivers are now of higher ecological value than others. This will be important in
determining criteria for setting priorities for protection and restoration. Attributes which are of importance from an
ecological viewpoint are listed in Box 2.1.

As well as ecological value, there are other values, such as social, cultural and recreational, which are of importance
to the community. These values, along with ecological value, were the basis for the selection of Heritage Rivers by the
Land Conservation Council (LCC) in its Rivers and Streams Special Investigation (LCC 1991). Hence these Heritage
Rivers represent areas of high value to the community.

Box 2.1 Important Criteria for Determining Ecological Value

In making decisions on river protection, management and restoration, communities need to balance the economic,
social and environmental values associated with rivers. Environmental values of river systems should be judged
according to the following criteria:
* Naturalness — how close the system is to a natural state.
* Rarity — how rare are the features or functioning of the river. Could include:
- rare and threatened species;
- rare genetic strains of species;
- unusual geological or geomorphological features, e.g. remnant chains of ponds; and
- rare macrohabitats, e.g. floodplains in good working order.
* Representative river types — rivers which are representative of the classes of rivers that were present at the time
of European settlement.
* Diversity — some systems are highly diverse in their natural state.
* |Importance for other systems — some systems are of considerable value because of their significance at the
landscape scale. For example:
- as a drought refuge for a number of species;
- as wildlife corridors linking major vegetation areas;
- as breeding areas (estuaries, floodplains); and
* as source areas for stressed systems — provision of natural flow patterns, biota, or organic material which is
important in sustaining a stressed river system, e.g. flows in the Ovens River are critical to the Murray River and
the Barmah-Millewa floodplains.

Communities may add other values to this list, such as flagship species where the community has a special
interest or concern in some species, e.g. platypus.
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Representative rivers

The concept of representative rivers is an important one. Because many of our rivers are in a degraded state, we may
not have good examples of all the river types that existed in Victoria prior to European settlement. This means we could
be in danger of losing some of our ecological heritage. From a practical aspect, it also means that we have no
benchmarks for those rivers in understanding how they function and their restoration potential. Rivers in good
ecological condition that represent a particular river category are therefore of particular importance.

The Rivers and Streams Special Investigation (LCC 1991) also recommended a number of representative rivers. The
representative rivers selected as part of that study were based on a combination of geomorphic units and
hydrological regions. However, since 1991, there has been a considerable increase in our understanding of river
ecology and considerably more data on riverine and terrestrial biodiversity. As part of the background work for the
VRHS, a new preliminary classification of rivers in Victoria was undertaken to determine the major types of rivers in
the State based on river ecology (Doeg 2001). Rivers have been classified on the basis of their land type and
systems, fish and aquatic invertebrate communities, and terrestrial biodiversity - a much better reflection of river
health. The results are shown in Figure 2.3.

Figure 2.3 Preliminary classification of river regions for Victoria

INSUFFICIENT DATA

1 Alps 12 South-west floodplains

2 North-east uplands 13 South-central

3 North-east floodplains 14a East Gippsland east of the Snowy River - uplands
4 North-central uplands 14b  South-central uplands

5  North-central midlands 15 South-eastern slopes

6  North-central floodplains 16a East Gippsland east of the Snowy River - lowlands
7 North-west uplands 16b  Strezleckis

8  North-west floodplains 17 South-eastern plains

9  Grampians 18 Wilsons Promontory

10 Glenelg catchment 19 South-central lowlands

11 Otway Ranges
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3. Current River Condition and Future Outlook

Before developing a management framework for rivers in Victoria, it is important to have some idea of the current
ecological health of our rivers and their associated estuaries and floodplains as a baseline. It is also important to
understand the likely pressures on these systems in the future.

3.1 CURRENT ENVIRONMENTAL CONDITION OF VICTORIAN RIVERS

The environmental condition of Victorian rivers and streams was recently benchmarked using a new and innovative
tool, the Index of Stream Condition (ISC). This combines information on the biota, flow regime, water quality and
physical condition of the channel. More information on the ISC is given in Appendix 1. The benchmarking exercise
assessed the environmental condition of 950 reaches representing 18 000 km of major rivers or tributaries in Victoria.
The results for the State are summarised in Figure 3.1.

Figure 3.1 Current condition of rivers in Victoria

% stream length in

excellent or good condition Streamside zone

@ >70% (O 31-50% @ <10% @ -60% (O 10-39% @ 0%
QO 51-70% @ 11-30% (O notavailable O 40-59% @ 1-9% O not available

Stream length in excellent or good condition Stream length in excellent or good condition

% %

Current Level of

Physical Form Surface Water Development

@ -60% (O 10-39% @ 0% @ Low QO High @ Over developed

O 40-59% @ 1-9% O not available © Medium @ Fully developed & Development potential limited by
high salinity of the water resource

% Stream length in excellent or good condition Vollume allocated
b

NB: Melbourne metropolitan area is not included in assessments.
(Current level of surface development map source: National Land and Water Resources Audit 2000)
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Many species of plants and animals are wholly dependent on aquatic and riparian habitats or rely on them at some
stage in their lives for breeding, feeding or roosting. The number of threatened species associated with waterways
provides some measure of the stress placed on these systems. Over 420 plants and animals are listed as threatened
under Victoria's Flora and Fauna Guarantee Act 1988. Of these, 20% of the plant species and 35% of the animal species
depend on aquatic or riparian ecosystems. For example, of Victoria’s 40 species of native freshwater fish, 19 are now
considered threatened (including flagship species such as Murray cod) and at least one of these is extinct in Victoria.
Over and above individual species listings, eight key threatening processes relating to the riverine environment have
been identified under the Flora and Fauna Guarantee Act.

In addition, the ‘Lowland Riverine Fish Community of the southern Murray-Darling Basin’ has also been listed as a
threatened community. This geographic area is defined as the lowland reaches and associated floodplains of the
Murray River and its tributaries (Victoria) draining the northern slopes of the Great Dividing Range.

The spread of exotic species is an indication of the condition of our rivers. Exotic fish now live in all of our river basins.
Some species are restricted to a single basin but most are widespread: goldfish occur in all basins, trout and redfin in
all bar one, and carp, gambusia, tench, roach, weatherloach and salmon occur in 30-90%. In many regions along the
River Murray, fish populations are now overwhelmingly dominated by introduced species, with carp making up over
90% of biomass at many sites. Weeds are a serious issue in riparian areas, with blackberries and willows in particular
infesting many areas. While instream weeds are not currently a major issue across the State, introduced species (e.g.
Sagagitaria) do occur in irrigation channels and some highly modified rivers.

Estuaries are also showing the impacts of activities within their rivers and catchments. Figure 3.3 shows the current
condition of Victoria’s estuaries.

Figure 3.3 Current condition of estuaries in Victoria

.0 '.OO"'

&
o
° g2
o
O oe'e S ° ° P
e ®e
o 0.0
ko)
@ Near pristine
O Largely unmodified
@ Modified
@ Severely modified

(Source: National Land and Water Resources Audit 2002)
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A key point to note is that there are large areas across the State where the majority of rivers are in poor or very poor
condition. In fact, only 56 out of the 950 reaches fully meet the criteria for ecologically healthy rivers as outlined in
Appendix 1. Of the 19 Victorian representative river categories shown in Figure 2.3 there are seven that no longer have
any river length in an ecologically healthy condition.

This deterioration is impacting on a range of community activities which are dependent on river health. These include
commercial and recreational fishing. Of the ten freshwater or estuarine fish which were popular for angling, at least six
are now considered as threatened (as a result of activities other than angling) and now have severe fishing restrictions
placed on them. Most commercial harvesting of freshwater fish is now banned, and that which remains is mostly based
on carp. Waterbodies such as Lake Boga and the Gippsland Lakes, which are extremely popular recreational and tourist
spots, are now experiencing regular algal blooms and, in some cases, fish kills. Lake Boga is estimated now to
experience four major algal blooms every 10 years at a cost to the region of $600 000 per bloom. The Gippsland Lakes
now experience algal blooms every summer and major blooms every 3-5 years causing great loss of tourist revenue to
the region and major losses to the commercial fishing industry. While it should be noted that events like algal blooms,
fish kills and blackwater did occur naturally, it would seem that the frequency at which they are occurring is increasing.

3.2 FUTURE OUTLOOK

As outlined in section 2.3, many of the pressures on rivers in the past have involved: land clearing and use within the
catchments and the riparian zones; flow regulation to supply water for domestic use and irrigation; and actual
management activities undertaken within the channel, such as desnagging to assist in conveyance of floodwaters,
mining or channel straightening. The impacts of these activities can take a long time to become evident, whether
because there are contaminants within the system slowly moving downstream to new areas or because the reduced
recruitment of plants or animals is only noticeable after the loss of mature adults. Many rivers are still responding to
past changes and their ecological condition is on a declining trend.

Agricultural growth

To a very large extent, the future of rivers in Victoria is linked to the future for agriculture and urban growth. Demand
for water is predicted to increase. Victoria has set targets for agricultural production of $12 billion worth of food and
fibre exports by the year 2010. These targets represent an increase from current export levels of $5 billion.

These targets have been set within the context of the State Government’s goal of reversing the decline in the extent
and quality of native vegetation, with the initial aim being ‘no net loss’. Land clearing controls are currently under review
to give effect to this government policy. There will also be no further growth in the amount of water diverted from rivers
in the north of the State because a cap on diversions has been implemented by the MDB Ministerial Council. Currently,
new diversions are allowed only in the southern parts of the State.

Because of these current controls, and more fundamentally because there is a natural limit to the availability of both
water and productive agricultural land, the agricultural targets will be met through more efficient production methods
and through changing land and water use to more productive industries.

If Victoria is to maintain its current share of world wheat markets, by 2030 the area of land under wheat could expand by
up to 30% as the world demand for wheat increases. Similarly, if Victoria is to maintain its current share of export markets
in the dairy industry, then dairy herds could increase fivefold by 2030. Horticultural industries are also expanding.

Given such expanding production, it is likely that pressures on rivers will increase rather than decrease. Whilst there is
a cap on water diversions in the north of the State, further diversions are allowed in the south. The construction of large
new public irrigation dams in southern Victoria is very unlikely. There may be some limited increases in the total water
diverted from unregulated streams in southern Victoria to meet these agricultural targets.
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However, by far the most important mechanisms for meeting future water needs will be through the development of
water markets to transfer water from low value uses to higher value uses, improvements in water use efficiency and
water reuse. Water efficiency and reuse will become increasingly important in the future, providing the major additional
sources of water. Figure 3.4 shows the potential for increased water-based economic activity and therefore the areas
where the water is likely to go. This takes into account the available water resources, the ability to acquire significant
volumes of water via trade and the likelihood of achieving significant water savings via efficiency gains. There is clearly
considerable scope here with careful management to move towards meeting those agricultural targets.

Meeting these targets will also involve increased fertiliser and pesticide use that may have implications for water quality
in rivers unless carefully managed.

Figure 3.4 Potential for increased water-based economic activity

@ None

@ Low

O Medium

O High

@ Development potential limited by salinity

(Source: National Land and Water Resources Audit 2000)

Urban growth

Urban growth also places pressure on rivers and streams. Providing reliable sources of clean drinking water to growing
urban areas is becoming increasingly difficult due to competing demand from stakeholders including the environment.
Under continued current trends in Melbourne metropolitan water usage, the capacity of the current system could be
reached in around 11 years (Water Resources Strategy Committee for the Melbourne Area 2001). Water conservation
and reuse will continue to be a major focus.

Disposal of wastewater, both treated sewage and stormwater runoff, generates water quality issues for receiving
waters. These include the management of nitrogen and phosphorus and also the management of toxicants both in the
water column and in the sediments. The impact of residential development and subdivision of land on the quality of
stormwater runoff is of growing concern, particularly given the expansion of the metropolitan urban fringe and rural
residential subdivisions. This issue is being tackled through planning and development controls implemented by local
government and is supported by the Victorian Stormwater Action Program.
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Salinity

One of the major current pressures on rivers is the issue of salinity. Table 3.1 shows predicted river salinities in some
of the major river basins in Victoria in the year 2100. Increasing salt concentrations in surface and groundwater are
directly impacting on groundwater, wetland and river ecosystems. There can also be indirect impacts if remnant native
vegetation is degraded by saline groundwater. Many of the areas where high groundwater salinity levels are predicted
are low lying areas in catchments where there is remnant floodplain, wetland or riparian vegetation. Loss of riparian or

e ]
g § catchment vegetation will affect waterway health. Even the solutions may have a detrimental impact on waterways as
E o revegetation of the upper catchment can affect stream inflows.
i
“a
= Table 3.1 Predicted river salinity in selected river systems in Victoria, current to 2100
g
©
5 River and location Flow-weighted average river salinity (EC)
Current 2020 2050 2100
Avoca River at Quambatook 970 980 1480 2040
Loddon River d/s Kerang weir 870 880 900 970
Campaspe River at Campaspe pumps 540 550 560 560
Campaspe River u/s River Murray 600 600 610 610
Goulburn River at Goulburn weir 120 120 140 140
Goulburn River u/s River Murray 130 140 230 230
Broken River at Casey's weir 130 180 260 270
Broken Creek u/s River Murray 110 230 970 970
Oven River u/s River Murray 70 70 75 80
Kiewa River u/s River Murray 45 45 45 45
EC units Use
0-800 World Health Organisation considers 800 EC to be the upper salinity limit for drinking water.
800-1500 At 800 EC and above, damage can occur to irrigation crops, particularly high value horticulture.

Salinities up to 1500 EC are unlikely to have a negative impact on aquatic biota.

1500-5000 Options for consumptive uses of water are restricted. Irrigation of most legume pastures and forage
crops is not possible. Rice, maize and grain sorghum cannot be irrigated at this salinity.

Direct adverse biological effects are likely to occur in river, stream and wetland ecosystems. Salinities
of 5000 EC have a substantial negative impact on freshwater biota.

5000 + 5000 EC is the value that divides fresh water from saline water. Above this level, few crops can be
irrigated and biodiversity is substantially reduced. At 10 000-15 000 EC, very few aquatic biota can
survive.

(Source: NRE 2000)
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Plantations

Large-scale establishment of plantations, while having benefits for example in the control of salinity, can significantly
reduce the surface water runoff and recharge to groundwater. The reduction in runoff and the fall in groundwater levels
can pose problems to waterways and wetlands, and impact on downstream water availability and security of water
resource entitlements. A national working group, set up under the High Level Steering Group on Water, is currently
developing principles for managing the impact of land use change on water resources. These principles should inform
approaches to dealing with these issues in Victoria.

Climate change

Climate must also be considered despite the considerable uncertainties involved in predicting our future climate. This
is particularly the case because relatively small changes in rainfall can cause large changes to runoff and stream flows.
Projected climate change modelling for Victoria indicates that less rainfall is likely across the State (ranging from -9%
to +3% by 2030 and from -25% to +9% by 2070), with the decreases strongest in spring through most of the State
(Climate Impact Group, in prep.). However, over northern Victoria in summer and autumn and over parts of southern
Victoria in winter, the direction of rainfall change is uncertain. The modelling also strongly indicates an increase in dry
spells during the spring-summer period and that extreme daily rainfall events are likely to become more extreme, even
where average rainfall declines. Increases in annual average temperatures (both minimum and maximum) are also
indicated with consequential increases in evaporation. Climate change will have implications for water allocation and
environmental flows.

3.3 CONCLUSION

Victoria’s rivers and streams are showing significant signs of degradation and many are still on a downward trajectory.
If not addressed, this will put at risk the range of economic activities that depend on healthy rivers. The brief future
outlook shows that there is no miracle on the horizon. The human pressures which in the past contributed to the current
state of our rivers are likely to remain in the medium to long term. In particular, the demand for water will continue to
grow and will need to be balanced against the need for environmental flows to maintain river health. This means that
communities must produce more with less water and with a reduced impact on the environment. Water conservation
and reuse will become increasingly important and will become the major focus for any additional sources of water.

The management framework for rivers in Victoria must enable communities to deal with these issues. It must:
o provide the means for the fair and equitable allocation of water, allowing for:

- environmental flows and providing the means to improve these flows where necessary;

- moving water to high value uses;

- significant improvements in water use efficiency; and

- re-use;
. be able to improve water quality in rivers;
o improve riparian and instream habitat; and

. provide the most effective mix of protection and restoration activities,

so that overall, we can look for an improvement in freshwater biodiversity and restoration of current threatened species
and the framework must do so in ways that enable regional economies to continue to meet their economic targets.
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