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1.

Water quality and the Murray-Darling
Basin Plan

The Murray-Darling Basin Plan identifies a wide range of
responsibilities for the Commonwealth, the Murray-Darling
Basin Authority, Basin states and water managers.
One core responsibility is that Basin states develop water
resource plans which must include a water quality
management plan.
1.1

Water quality management under the Basin Plan

Chapter 10 of the Basin Plan sets out the requirements for water resource plans. Part 7 of
Chapter 10 requires a water resource plan to include a water quality management plan.
Victoria’s Wimmera-Mallee Water Quality Management Plan applies to the following water
resource plan areas:
• Wimmera-Mallee (surface water) water resource plan area (SW4)
• Wimmera-Mallee (groundwater) water resource plan area (GW3)
Water quality management plans must:
• Identify causes or likely causes of water quality degradation having regard to the key causes
outlined in Schedule 10 of the Basin Plan (section 10.30)
• for surface waters specify measures that contribute to the achievement of the Basin Plan’s
water quality objectives in Chapter 9 having regard to the causes or likely causes of water
quality degradation, the salinity targets for long-term salinity planning and management, and
water quality target values identified for the water resource plan area (section 10.33)
• for groundwater, consider and specify rules or measures that support the maintenance of
water quality within groundwater SDL resource units against the effects of elevated levels of
salinity and other types of water quality degradation,
• have regard to the impact that measures (or absence of measures) have on another Basin
State and any adverse impacts of measures on Basin water resources of another state.
Also in relation to water quality:
• water resource plans must be prepared having regard to current and future risks to the
condition and continued availability of the water resources in the water resource plan area
(section 10.41).
• a water resource plan must specify the monitoring of the water resources of the water
resource plan area that will be done to meet obligations of section 13.14 to report on matters
listed in Schedule 12 (section 10.46). For water quality:
-- annual reporting is required for how basin states have regard to the water quality targets for
flow management as set out in Chapter 9 of the Basin Plan
-- every 5 years Basin states must report on their progress in implementing their measures to
contribute to the achievement of water quality objectives that have been specified in water
quality management plans.
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Water quality management plans are not required to outline how Victoria will respond to
extreme water quality events such as an outbreak of blue-green algae. This matter is
considered in response to Part 13 of Chapter 10 of Basin Plan and discussed further in Part 9 of
the Wimmera-Mallee Water Resource Plan Comprehensive Report.

1.2

Water quality objectives in the Basin Plan

The Basin Plan’s overall objective for water quality and salinity is to maintain appropriate
water quality, including salinity levels, for environmental, social, cultural and economic
activity in the Murray-Darling Basin.
The outcome is that Basin water resources remain fit-for-purpose (clause 5.04) and
reproduces the water quality objectives for Basin resources set out in Chapter 9 of the
Basin Plan.
The Basin Plan sets out six qualitative water quality objectives for maintaining and minimising
impact on water quality. These objectives are listed in Table 1.
Basin States are required to identify measures that will contribute to the achievement of these
objectives while having regard to the cause or likely causes of water quality degradation and
identified water quality target values.
Table 1: Water quality objectives in the Basin Plan (section 9.04-9.09)

Use

Objective

Fresh waterdependent
ecosystems

•

For Ramsar wetlands: Quality of the water is sufficient to maintain
the ecological character of those wetlands (section 9.04)

•

For other water-dependent ecosystems: Quality of the water is
sufficient to:
–– protect and restore the ecosystems,
–– to protect and restore the ecosystem functions of the
ecosystems, and
–– to ensure that the ecosystems are resilient to climate change
and other risks and threats (parallels with Environmental
Watering Plan Objectives) (section 9.04)

Raw water for
treatment for
human consumption

•

To minimise the risk that the quality of drinking source water
results in adverse human health effects.

•

To maintain the palatability rating of drinking source water at the
level of good as set out in the Australian Drinking Water Guidelines.

•

To minimise the risk that quality of drinking source water results in
odour of drinking water being offensive to consumers (section 9.05).

Irrigation water

•

That the quality of surface water, when used in accordance with
best irrigation and crop management practices and principles of
ecologically sustainable development, does not result in crop yield
loss or soil degradation (section 9.06).

Recreational water

•

To achieve a low risk to human health from water quality threats
posed by exposure through ingestion, inhalation or contact during
recreational use of Basin water resources (section 9.07)
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continued

Use

Objective

Maintaining good
levels of water
quality

•

If the value of a water quality characteristic (e.g. salinity, nutrients,
pH) is at a level that is better than the target value for water quality
(in Part 4), an objective is to maintain that level

Salt export

•

For the River Murray System: To ensure adequate flushing of salt
from the system into the Southern Ocean. This objective is
expected to be achieved by the discharge of an average of two
million tonnes of salt from the River Murray System into the
Southern Ocean each water accounting period (this takes into
consideration cyclical climate influences, existing works and
measures like salt interception schemes that prevent substantial
quantities of salt entering the system and which complement this
approach.
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2. Victoria’s water quality management
framework
Surface water and groundwater quality and salinity is affected by many processes and sources
including:
• natural catchment processes such as runoff from uncleared catchments and groundwater
discharges to waterways
• licensed point source wastewater discharges
• small dispersed point source discharges such as septic tanks
• diffuse sources including; run off from dryland farms, drainage from irrigated land and
stormwater from roads and towns
• changes in catchment water balances such as dryland salinity
• naturally occurring minerals present in aquifers that dissolve in groundwater.
Victoria has a well-established water quality management framework to address these issues.
This framework will be used to deliver on the water quality and salinity requirements of the Basin
Plan.
The Victorian water quality management framework includes a multifaceted arrangement of
regulation, policy and strategy for water quality protection.
Important elements of the framework are discussed in this section. Figure 1 provides a more
detailed description of Victoria’s water quality management framework.

2.1

Key entities in water quality management

In Victoria the Department of Health and Human Services, Department of Environment, Land,
Water and Planning (DELWP), Environment Protection Authority (EPA), municipal councils, water
corporations and catchment management authorities all have a role to play in managing water
quality.
Department of Health and Human Services, DELWP and the EPA all play a role in regulating
water quality requirements and responding to impacts on water quality. In regulating water
quality, the Department of Health and Human Services sets standards for drinking water quality
and matters of public health.
The EPA implements the State Environment Protection Policy (Waters), regulates discharges into,
and pollution of, the environment. The State Environment Protection Policy (Waters) also
influences planning schemes which are administered by municipal councils.
DELWP administers the Victorian Water Act and the Catchment and Land Protection Act 1994
and supports water corporations and catchment management authorities to carry out of their
obligations and functions.
Water corporations play a key role in managing Victoria’s water resources to support meeting
water quality targets and objectives and responding to water quality events.
Catchment management authorities support this role through land management activities.
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Water quality management framework

Basin
Water Act 2007
• Murray-Darling
Basin Agreement
• Basin Plan
• Water trading rules
• National Water
Quality Strategy

Basin Plan 2012
• Water quality
objectives
• Water quality
targets for water
resource plans
• Salinity targets
• Long-term watering
plans
Murray-Darling Basin
Agreement Schedule
B Basin Salinity
Management

State
Environment
Protection Act 1970
and 2017
• SEPP (Waters)
• Beneficial uses to be
protected
• Water quality
indicators and
objectives
• Licensing and
enforcement of point
source discharges
• Codes of practice
Catchment and Land
Protection Act 1994
• Integrated
management
• Maintain and
enhance quality
of land and water
resources and
associated plant
and animal life
Planning and
Environment Act 2003
• Land use planning
• Statutory planning
controls
Water Act 1989
• Waterway
management
• Floodplain
management and
drainage
• Water use licences
• Water trading
regulation
Safe Drinking Water
Act 2003
• Public health

Figure 1: Victoria’s water quality management framework
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Region
Stakeholders
• Catchment
management
authorities
• Local government
• Businesses
• Individuals

Regional Catchment
Strategy
• Objectives and
actions to improve
the condition of
land and water
resources

Land and water
management and
regional waterway
management
strategy
• Values, objectives,
priorities, risks
• Instream habitat,
riparian vegetation
• Connectivity
Environmental water
management plans
• Values, objectives,
priorities
• Watering regimes
• Complementary
works
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2.2

National Water Quality Management strategy and guidance

The National Water Quality Management Strategy (Australian Government, 2018) developed by
the Australian Government in conjunction with the Australian and New Zealand Guidelines for
Fresh and Marine Water Quality 2018 and 2000 collectively provide a national strategic direction
for the management of Australia’s surface, groundwater and coastal waters.
The strategy includes nationally agreed policies and principles for water quality management. It
recognises the importance of understanding and protecting water quality by maintaining or
improving it so that it is ‘fit for purpose’ and suitable for the desired values and uses and the
specific local conditions.
Victoria was an active participant in strategy and guideline renewal process. This is consistent
with the state’s approach as well as the defined community values for aquatic ecosystem,
cultural and spiritual values, drinking water, industrial water, primary industries and recreation
and aesthetics.

2.3

Environment Protection Act 1970 and 2017 and the State
Environment Protection Policy (Waters)

Victoria’s water quality protection framework was first established by the Environment
Protection Act 1970 (the EP Act). The EP Act was updated in 2017 and also states that the
objective of the EPA is to protect human health and the environment by reducing the harmful
effects of pollution and waste.
The EP Act establishes the powers, duties and functions of the EPA. These include the
administration of the EP Act and any regulations and orders made according to it, administering
State Environment Protection Policies (SEPPs) and industrial waste management policies, issuing
works approvals, licences, permits, pollution abatement notices and implementing National
Environment Protection Measures.
The EP Act has a basic philosophy of preventing pollution and environmental damage by setting
environmental quality objectives and establishing programs to meet them in State environment
protection policies. These policies aim to safeguard the environmental values and human
activities (beneficial uses) that need protection from the effect of pollution and waste in the
State of Victoria.
SEPP (Waters) 2018 is the instrument that formally defines the beneficial uses and environmental
quality (water quality) objectives for the whole of Victoria, including the Wimmera-Mallee water
resource plan area. The SEPP (Waters) identifies legally enforceable rules for decision makers
and obligations on industry to protect our water environments.
Obligations in the SEPP (Waters) include the requirements for the management of risks to
beneficial uses, for example how municipal councils must manage their assets, and how water
corporations and other industries manage waste and wastewater. Obligations to protect
groundwater beneficial uses are also listed.
The SEPP (Waters) is also used to inform a range of strategies and plans that are prepared at
varying scales.
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Victoria’s SEPP (Waters) defines segments1 for Victorian waters, beneficial uses and the
water quality indicators and objectives necessary to protect those beneficial uses.
These three elements align with the Basin Plan’s target application zones, water quality
objectives and water quality targets.
2.3.1

Water quality segments and beneficial uses

2.3.1.1

Surface water

SEPP (Waters) defines the beneficial uses and the water quality objectives required to protect
them in defined segments.
The surface water segments that apply to the Wimmera-Mallee water resource plan area are:
• Uplands A
• Central Foothills and Coastal Plains
• Murray and Western Plains.
The beneficial uses to be protected for all waters are outlined in Table 2.
Table 2: Beneficial uses listed in SEPP (Waters)

Use

Objective

Water dependent ecosystems and species

Water based recreation:

•

largely unmodified

•

primary contact

•

slightly to moderately modified

•

secondary contact

•

highly modified

•

aesthetic enjoyment

Traditional owner cultural values

Cultural and spiritual values

Agriculture and irrigation

Aquaculture

Industrial and commercial

Human consumption after appropriate
treatment

Human consumption of aquatic foods

Navigation and shipping

Groundwater specific: potable water supply, potable mineral water supply, buildings and
structures and geothermal properties
Water quality indicators and environmental quality objectives are defined for each of the
beneficial use listed in each segment.
The SEPP (Waters) beneficial uses are consistent with the Basin Plan uses: fresh water
dependent ecosystems, raw water for treatment of human consumption, irrigation water,
recreational water, maintaining good levels of water quality and salt export (Part II, Division 1 of
SEPP (Waters)).
2.3.1.2 Groundwater
Groundwater quality is considered in both the Victorian Water Act and SEPP (Waters).

1. Segment is a term used to identify parts of the policy area that have common features in terms of environmental
condition, aquatic ecosystem type and a range of current and future beneficial uses.
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SEPP (Waters) contains seven groundwater segments and the protected beneficial uses within
those segments.

The beneficial uses are assigned to each segment based on the suitability of the
environmental quality to support that use or value. The segments are classified based on
the background level of total dissolved solids (TDS).
The segments are:
• A1

0 – 600 mg/L

• A2

601 – 1,200 mg/L

• B

1,201 – 3,100 mg/L

• C

3,101 – 5,400 mg/L

• D

5,401 – 7,100 mg/L

• E

7,101 – 10,000 mg/L

• F

>10,001 mg/L

Part 5 of this water quality management plan addresses groundwater quality and groundwater
salinity, however no groundwater targets have been identified for the Wimmera-Mallee water
resource plan area. This is explained further in Part 5 of this water quality management plan.
2.3.2

Managing wastewater discharges

2.3.2.1 Point source
The EPA regulates point source wastewater discharges to surface water from ‘scheduled
premises2 ’ through a licensing and works approval regime. Direct disposal of waste to
groundwater via a bore is prohibited, with few exceptions.
Industrial wastewater is either retained on site or discharged to wastewater treatment systems
operated by Victoria’s water corporations. Wastewater treatment systems require ‘works
approvals’ issued by the EPA and a wastewater discharge licence if wastewater is discharged off
site. The SEPP (Waters) objectives are one of the considerations in the EPA’s regulatory decision
making about point source wastewater discharges, as well as the existing environmental quality
of the receiving environment and the results of a receiving water risk assessment.
SEPP (Waters) contains rules for decision makers and obligations on water corporations and
industry in Part 3 Division 1 on waste and wastewater management and Division 3 on protecting
groundwater beneficial uses.
2.3.2.2 Diffuse source
Diffuse source discharges such as from septic tanks, stormwater runoff and agricultural runoff
cannot be efficiently and effectively controlled by licensing regimes. SEPP (Waters) contains
rules for decision makers and obligations on industry in Division 2’s management of risks to
beneficial uses in all waters. For example, SEPP (Waters) places obligations on industry to
manage construction activities, forestry activities and urban stormwater in a way that minimises
risks to the environment. The EPA can use the EP Act provisions to enforce SEPP (Waters).
In summary, implementation and enforcement of SEPP (Waters) and the use of instruments and
processes from the Environment Protection Act 2017 will help to protect beneficial uses by
managing risks and imposing processes, and protect the Basin Plan values at the same time.

2 Environment Protection (Scheduled Premises) Regulations 2017
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2.4

Safe Drinking Water Act 2003

Victoria’s safe drinking water regulatory framework ensures a consistent, reliable supply of safe,
good quality drinking water. This regulatory framework is overseen by the Department of Health
and Human Services and implemented by water suppliers.
It will be used to protect the Basin Plan ‘drinking water value’ and informs the requirements for
raw water when it is treated and used to supply drinking water to communities.
Victoria’s Safe Drinking Water Act 2003 and the Safe Drinking Water Regulations 2015 require all
drinking water suppliers to implement, develop and review risk management plans to manage
risks to drinking water. This includes the treatment and sampling of water. These risk
management plans are subject to an independent audit at intervals determined by the
Department of Health and Human Services.
Specifically the Safe Drinking Water Act 2003 provides a regulatory framework that includes:
• a risk management framework ‘from catchment to tap’
• a set of standards for key water quality criteria
• information disclosure requirements for water businesses
• community consultation processes.
The Safe Drinking Water Act 2003 applies to a range of designated water businesses like water
suppliers and water storage managers and other statutory authorities supplying drinking water
to the public, including water corporations, Parks Victoria and alpine resort management
boards. The Department of Health and Human Services supports and works with the key
stakeholders to make sure the Safe Drinking Water Act 2003 is upheld across Victoria.
The drinking water provided by water suppliers must meet the objectives of the Australian
Drinking Water Guidelines and be safe to drink. The water corporation is responsible for the
main water infrastructure and quality of drinking water before it reaches the property meter.
The property owner is responsible for maintaining internal plumbing from the property meter.
To protect the quality of Victoria’s drinking water supply, water corporations may require
property owners to install a backflow prevention device to limit the risk of contaminated water
flowing back into a town’s reticulated drinking water supply.

2.5

Victorian Water Act and the Victorian Waterway Management
Strategy

The Victorian Water Act requires catchment management authorities (CMAs) to prepare
regional waterway strategies. The Department of Environment, Land, Water and Planning
(DELWP) makes sure the CMAs prepare and implement these strategies.
2.5.1

Regional water strategies

Catchment management authorities’ regional waterway strategies identify priority waterways
where environmental, social, cultural or economic values are threatened by poor water quality,
resulting in high or very high risk to values, and are identified as ‘regional hotspots’.
Where the sources of water quality issues for regional hotspots are known, high-level
management activities aligned with the broad actions in the SEPP (Waters) to address these
risks are included in the regional waterway strategies. If the sources are unknown or uncertain,
risk assessments or other investigations need to be carried out to help guide further action
planning.
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Catchment-scale water quality plans are developed in special cases when risk assessments or
other investigations indicate they are required.
Management activities typically require partnership and negotiation between agencies such as
waterway managers, Department of Jobs, Precincts and Regions, EPA, public land managers
and local government. These are negotiated during development of the regional waterway
strategies.
Decisions on the type and quantity of water quality management activities consider the scale of
the problem and the resources available to remedy the issue.
The Victorian Environmental Water Holder (VEWH) is appointed under the Victorian Water Act
to manage Victoria’s environmental water entitlements. The VEWH works with the waterway
managers and the Commonwealth Environmental Water Holder to make sure environmental
water entitlements are used to achieve the most efficient and effective environmental outcomes.
In particular, the VEWH may supply water to improve water quality at priority sites, such as to
increase dissolved oxygen levels, and reduce temperature, salinity and nutrient levels.
Victoria’s waterway management framework, as overseen by DELWP and implemented by CMAs
and other agencies, and the Victorian environmental water management framework is used to
protect the Basin Plan values.

2.6

Planning and Environment Act 1987

The purpose of the Planning and Environment Act 1987 is to establish a framework for planning
the use, development and protection of land in Victoria in the present and long-term interests of
all Victorians. The Department of Environment, Land, Water and Planning (DELWP) manages the
legislation for planning, environmental assessment and land subdivision.
The Planning and Environment Act 1987 sets out procedures for preparing and amending the
Victorian Planning Provisions and planning schemes. It also sets out the process for obtaining
permits under schemes, enforcing compliance with planning schemes and permits and other
administrative procedures.
The main functions of the Act are to:
• set the broad objectives for planning in Victoria
• set the main rules and principles for how the Victorian planning system works
• set up the key planning procedures and legal instruments in the Victorian planning system
• define the roles and responsibilities of the Minister, councils, government departments, the
community and other stakeholders in the planning system
• give local councils responsibility for preparing and administering planning schemes.
The planning framework overseen by DELWP and implemented by local councils will be used to
protect the Basin Plans values.
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2.7

Catchment and Land Protection Act 1994

2.7.1

Regional Catchment Strategies

The Catchment and Land Protection Act 1994 requires Victoria’s catchment management
authorities (CMAs) to prepare regional catchment strategies. These strategies provide an
overarching framework for land, water and biodiversity management in each of the 10
catchment management regions in Victoria. The regional catchment strategies guidelines
(VCMC, 2011):
• assess the land and water resources of the catchments in the region and how they are used
• assess the nature, causes, extent and severity of land degradation of the catchments in the
region and identify areas for priority attention
• identify objectives for the quality of the land and water resources of the catchments in the
region
• set a program of measures to promote improved use of land and water resources and to treat
land degradation
• state the action necessary to implement the strategy and who should take it
• specify procedures for monitoring the implementation of the strategy, achieving the land and
water resource quality objectives
• provide for the strategy to be reviewed.
The regional catchment strategies must have regard to SEPP (Waters) and end-of-valley salinity
targets. The CMAs consider water quality and salinity issues and identify these as priority issues
for the region where relevant.
CMAs regularly update the strategies after extensive community and stakeholder consultation.
The regional catchment strategies provide the overarching strategic framework and priorities
for catchment management. More detailed sub-strategies and plans such as waterway
management strategies and land and water management plans sit under the regional
strategies.
The strategies covering Victoria’s Wimmera-Mallee water resource plan are the:
• Wimmera Regional Catchment Strategy 2013-19
• Mallee Regional Catchment Strategy 2013-19.

2.8

Schedule B of the Murray-Darling Basin Agreement – River Murray
salinity

Victoria supports and complies with Schedule B to the Murray-Darling Basin Agreement
(Schedule 1 to the Commonwealth Water Act). Schedule B sets out the formal accountability
framework for managing salinity in the Basin. Management arrangements in the Basin are
periodically reviewed and updated. The BSM2030 (MDBA, 2017) reflects the outcomes of the
most recent review. Schedule B of the Agreement and its associated operational protocols
continue to apply.
The water-use licensing and trading provisions of the Victoria Water Act are used to implement
the salinity accountability requirements of Schedule B of the Murray-Darling Basin Agreement.
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3. How Victoria’s water quality
management aligns with the Basin Plan
Figure 2 shows how the Basin Plan requirements are linked to and inform water quality and
salinity management in Victoria. The left-hand side of the figure shows the requirements of a
water quality management plan as specified in the Basin Plan. The right-hand side of the figure
shows the Victorian framework and how the two are connected.
Victoria’s water quality framework and the National Water Quality Management Strategy are
consistent. The Basin Plan water quality and salinity management plan has been developed
using this nationally-agreed framework for water quality planning and management. As a result,
Victoria can meet the requirements of the Basin Plan through its existing water quality
management arrangements.
SEPP (Waters) environmental quality objectives and load-based reduction targets applied in
Victoria are similar to, or more stringent than, those listed in the Basin Plan. Therefore the
implementation of Victoria’s environmental protection policy will have positive outcomes for the
water quality of the shared waters of the River Murray and ultimately on South Australia and
New South Wales. Victoria’s activities will have no effect on Queensland and the Australian
Capital Territory.
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National WQ
Management Strategy
• Principles
• Framework
• WQ Standards

Basin Plan

State Environment Protection Policy

Target Application Zones

Segments

Water Quality Objective
(CI 10.33)

Beneficial uses in segments
• Aquatic ecosystems (unmodified,
moderately modified, highly modified
• 10 uses including recreation and
irrigation

Water quality target
(CI 10.32) - Freshwater
dependent ecosystems,
Irrigation and Recreation

WQ Indicators & Objectives (standards) to
protect beneficial uses

Salinity targets for longterm planning (Cl 10.33(2)(c))

Schedule B - BSM2030

Causes of water quality
degradation (Cl 10.30)

Victorian WRP risk assessment

Measures contributing to
objectives (Cl 10.33)

On-ground actions implemented through:
• Regional catchment strategies and
sub-strategies & plans
› Land & water management plans
› Waterway management strategies
• Victorian environmental watering program
› Seasonal watering proposals
› Seasonal watering plan
• Schedule B - BSM2030

CMAs

On-ground actions implemented through
SEPP (Waters) - water quality regulation,
investigations & attainment program

Managing flows (Cl 9.14)

On-ground actions implemented
through river operations

EPA

Storage
managers

Figure 2: Alignment between Basin Plan water quality requirements and Victoria’s water quality
management arrangements in the water resource plan area
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4. Surface water - Victoria’s Wimmera
Mallee water resource plan area
This section presents information about the surface waters of the Wimmera-Mallee water
resource plan area. It includes general information about the resources and their quality, risks to
the condition of these resources, a statement on degradation, causes or likely causes of this
degradation, measures to contribute to the achievement of water quality objectives of the Basin
Plan and water resource plan water quality targets to inform the development of the measures.
The Wimmera-Mallee water resource plan area is dominated by the Grampians Ranges
(Gariwerd) to the south, and the broad floodplains of the Wimmera and Avon–Richardson,
and Avoca River systems. The region is relatively flat and lies on the geologically stable western
plains of Victoria.
The Wimmera River is a large closed drainage basin that retains its water flow through wetland
systems and does not outflow to a river, the ocean or any other external bodies. In exceptionally
wet years, it fills Lake Hindmarsh, and other lakes including Lake Albacutya and Wirrengren Plain.
The Avoca River flows into a series of lakes and wetlands including the Avoca Marshes and Lake
Boga. The Avoca River regularly ceases to flow for many months of the year. During flooding, it
occasionally discharges into the River Murray or via stream channels to a further series of lakes.
The Avoca Marshes, part of the Kerang Wetlands Ramsar site, are a series of lakes and swamps
of different permanence, depth and salinity. Similarly, the Avon–Richardson catchment is
internally drained, with most surface water flowing into Lake Buloke. Other wetlands in the south
include Lake Lalbert, Sandhill and Sandhill West Lakes, Lake Marmal, Griffiths and Terappee
Swamps.
The waterways in the water resource plan area have been modified to varying extents. The
modifications have impacted on the hydrologic regime, physical form, riparian vegetation, water
quality and instream ecology. Rising saline groundwater, turbidity and algal blooms are among
the most common causes of water quality degradation. Historic sluicing, dredging and gold
mining causes significant degradation of water quality. Land clearing practices, including
removal and destruction of native vegetation through overgrazing, cropping and wood removal,
threaten the riparian values of these waterways.
The Wimmera–Mallee headworks system is a complex network of storages, channels and pipes
that regulates flow in a number of the waterways of the Wimmera–Mallee water resource plan
area. This headworks system enables water to be shifted between storages and interconnects
the Wimmera and Glenelg basin
A notable feature of the Wimmera–Mallee system is the dynamic change that has been
occurring in recent years, following the completion of the Wimmera–Mallee Pipeline in 2010 and
the decommissioning of the Wimmera Irrigation Area. The entitlement volume previously held by
irrigators is now available to the Commonwealth Environment Water Holder (CEWH) under a
supply by agreement contract with Grampians Wimmera Mallee Water (GWMWater). These two
factors have greatly reduced consumptive water demand from the Wimmera–Mallee headworks
system and resulted in a wide-scale reconfiguration of the regulated water systems.
The largest unregulated systems in the water resource plan area include the Avon–Richardson,
Avoca and upper Wimmera rivers. Surface water resources of the Wimmera–Mallee water
resource plan area have historically been managed under a series of local management rules in
each catchment, including most recently the Wimmera Regional Catchment Strategy.
The River Murray itself is not included in any of Victoria’s water resource plan areas as its bed
and banks lie within the borders of New South Wales and South Australia.
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Victoria’s Wimmera-Mallee water quality management plan addresses the surface water and
groundwater resources located within the catchment management authority (CMA) regions of
the Mallee CMA, Wimmera CMA and North Central CMA.

4.1

Surface water quality

Surface water quality is highly variable within the Wimmera-Mallee water resource plan area
depending on the water sources and flow regime.
Eroding stream channels can cause sediment to be mobilised, which leads to high turbidity and
nutrient levels. In some places, the stream channel also intersects with the local groundwater
table, which is naturally saline in many instances.
Water quality in the Wimmera River system has elevated salinity, a high level of turbidity and a
generally high level of phosphorus. Water quality from the upper Mt William Creek and Wimmera
River upstream of Huddleston’s Weir is typically much poorer than the flows coming from the
northern Grampians (Gariwerd) to the lower Mt William Creek and Mackenzie River.
Highly turbid, nutrient-rich and saline water limits the diversity of macroinvertebrate, fish and
plant species to those tolerant of poor water quality. The presence of hypersaline groundwater
also limits the availability of pool habitat for large-bodied fish as well as creating additional
water quality issues when higher flows mobilise the hypersaline water, transporting it
downstream.
Blue-green algal blooms are an ongoing issue due to the combination of warm temperatures,
high nutrient levels and lack of through flow, leading to thermal stratification. This leads to
health risks for humans and animals coming into contact with the toxins produced by the algae.
Blue-green algal blooms occur during summer/autumn in weir pools and water storages
(particularly Lake Lonsdale, Lake Fyans and Taylors Lake).
Water quality in the Avon–Richardson River system and the Avoca River system is moderate to
poor (DEPI 2013a).
The Wimmera Waterway Strategy 2014–2022 (Wimmera CMA 2014) identifies ‘improved water
quality in priority areas’ as one of its four goals. It identifies priority areas for water quality as
being those reaches that contribute flows that are harvested into storages for the Wimmera–
Glenelg water supply system as well as reaches that contain headworks storages and are used
to transfer water within the headworks systems. Management actions have been identified to
address water quality impacts in these priority areas.
Many of the management activities undertaken by Wimmera CMA, landholders and Landcare
groups lead to improved water quality. Riparian and wetland revegetation works seek to filter
out nutrients and silt before they enter waterways. Improved vegetation combined with other
engineering works reduces stream instability, which in turn reduces sediment and nutrient inputs
into waterways.

4.2

Water quality degradation

Section 10.30 of the Basin Plan requires water quality management plans to identify the causes,
or likely causes, of water quality degradation of water resources in the water resource plan area.
In identifying the causes or likely causes of degradation, regard must be had to the key causes
identified in Chapter 9 of the Basin Plan. The Basin Plan identifies nine types of water quality
degradation in the Murray-Darling Basin and their causes, including elevated salinity,
suspended matter, and nutrients (details are in the Basin Plan Schedule 10).
Table 3 presents the types of water quality degradation in the Wimmera-Mallee surface water,
water resource plan area. Column one presents the causes, or likely causes, of water quality
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degradation. In identifying the list, the Risk Assessment (see Appendix B) was considered, and
regard was had to the Basin Plan Schedule 10 list of causes of water quality degradation in the
Basin.
Table 3: Causes or likely causes of surface water quality degradation in the Wimmera Mallee water resource
plan area

Type of water
quality
degradation in
Wimmera- Mallee
surface water

Causes, or likely causes, of
water quality degradation
in Wimmera-Mallee
(surface water) water
resource plan area

Elevated levels of
salinity

Water tables intersecting
surface water

Comments

Naturally saline groundwater systems
intercept the surface in parts of the area,
i.e. at Wimmera River.
Long-term rises in regional groundwater
levels as a result of catchment clearing
cause saline pools in some northern parts
of the Wimmera River and other
waterways.

Reduction in streamflows,
limiting dilution

Salinity levels may increase in rivers that
intercept groundwater during periods of
low or zero flow.
Salinity levels increase in the region’s
ephemeral wetlands and waterways as
they dry out. Whilst a natural process, this
can be affected by changes in flow
regime.

Elevated levels of
suspended
sediments

Elevated levels of
nutrients from
point and diffuse
sources

Overgrazing, riparian
grazing

This is an endemic issue in the cleared
parts of the area.

Poor soil conservation

This is an issue in the middle and
southern parts of the area.

Decline in stream
geomorphology

This occurs in cleared sections of the
middle and southern parts of the area
because of increases in runoff, riparian
grazing and dryland salinity.

Impacts of carp

Carp can stir up the waterway sediments,
increasing turbidity.

Ash from bushfires

A periodic issue in the Grampians’
(Gariwerd) waterways.

Farm runoff with elevated
levels of nutrients including
from fertilisers

This water quality impact arises from
land management practices.
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continued

Type of water
quality
degradation in
Wimmera- Mallee
surface water

Causes, or likely causes, of
water quality degradation
in Wimmera-Mallee
(surface water) water
resource plan area

Elevated levels of
blue-green algae
(cyanobateria)

Low flow

Occurs in unregulated waterways and
wetlands where flow is very difficult to
influence.

Sunlight

Increased sunlight can be caused by
reduction of riparian vegetation.

Availability of nitrogen and
phosphorus

This water quality impact arises from
land management practices

Microorganisms consuming
oxygen (including after
algal blooms)

This water quality impact arises from
land management practices.

Eutrophication (creating
algal/blue-green algae
(cyanobateria) blooms)

Common part of natural wetting and
drying cycle of ephemeral wetlands and
waterways. Very little ability to control
through flow management.

Low flows including impacts
of stratification

Common part of natural wetting and
drying cycle of ephemeral wetlands and
waterways.

Dissolved oxygen
outside ranges

Comments

In addition to catchment scale causes of water quality degradation, other processes can cause
localised contamination (see Table 4).
Table 4: Local processes of surface water quality degradation

Type of water
quality
degradation in
Wimmera- Mallee
surface water

Causes, or likely causes,
of water quality
degradation in WimmeraMallee (surface water)
water resource plan area

Pesticides and
other
contaminants

Surface water runoff
(pesticides from farmland)

Catchment management issue – not
related to water allocation management.
Little evidence of pesticide pollution of
waterways and wetlands

Point source (industrial
waste)

For scheduled premises under the
Environment Protection Act 1970, a licence
must be issued by the Environment
Protection Agency

Stormwater drains

A limited issue because of the low level of
urbanisation in the area

Rural drains

A limited issue because of the low level of
irrigation and rural drainage in the area

Elevated levels of
suspended
sediments

Comments
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continued

Type of water
quality
degradation in
Wimmera- Mallee
surface water

Causes, or likely causes,
of water quality
degradation in WimmeraMallee (surface water)
water resource plan area

Elevated levels of
nutrients from
point and from
diffuse sources

E.g. outfall from sewage
treatment plants

Comments

Generally, a localised impact. For scheduled
premises under the Environment Protection
Act 1970, a licence must be issued by the
Environment Protection Authority

Elevated levels of blue-green algae (cyanobacteria) were not identified as a cause of water
quality degradation in the preliminary risk assessment. Rather, this was assessed as an outcome
from other causes and combined with pathogens. Similarly, the Wimmera Water Quality Strategy
focused on nutrients as the most important type of water quality degradation in the region, due
to their contribution to blue-green algal blooms. Elevated levels of cyanobacteria are included in
this section because of their importance in the Basin Plan and their presence in documented
measures within the Wimmera-Mallee water resource plan area.

4.3

Risks to the condition of surface water in the water resource plan
area

Section 10.31 of the Basin plan requires water quality management plans to identify measures to
address the risks, of a kind referred to in section 10.41(2)(d) of the Basin Plan, identified as a
result of the Risk Assessment (see Appendix B).To support meeting this requirement, the Basin
Plan requires a water resource plan to be prepared having regard to the current and future risks
to the condition and availability of the water resources of a water resource plan area (section
10.41 of the Basin Plan).
Victoria has assessed current and future risks to the availability and condition of the water
resources in the water resource plan area. Water quality (condition) related risks are discussed
in the Risk Assessment (see Appendix B) which outlines:
• the risks
• the level of risk
• description of medium to high risks
• strategies to address each medium to high risk as required in 10.41-10.43 of the Basin Plan.
4.3.1
Medium to high risks to condition of water resources in the Wimmera Mallee water
resource plan area
The Risk Assessment (see Appendix B) identified risks to the condition of surface water and
groundwater. The risks to surface water are summarised below.
Consumptive uses
Water quality risks to consumptive uses are from:
• climate change (elevated pathogens, sediment or nutrients, salinity, toxicants and other water
quality impacts)
• extreme events (elevated salinity, elevated levels of suspended sediment and/or nutrients,
elevated toxicants, other water quality impacts)
• land use and interception (elevated salinity, suspended sediment and/or nutrients, elevated
toxicants, other water quality impacts)
• non-compliance with the Victorian Water Act (elevated sediment and/or nutrients)
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• increased use of water access entitlements (elevated levels of suspended sediments and/or
nutrients).
These risks were identified with a range of confidence levels from low to high.
These risks are addressed by a range of strategies described in the Risk Assessment (see
Appendix B), and these are specifically addressed by measures of this WQMP:
• Measure 1: “Implementing the State environment protection policy (Waters), and
• Measure 2: “Implementation of the Wimmera-Mallee Long-term Watering Plan Objective to
maintain adequate surface water salinity to enable growth and reproduction of aquatic
vegetation”.
In addition, consumptive use is protected under public health legislation, which specifically
regulates for water distributed by urban water corporations for domestic use and consumption.
Risks to the condition of water resources for critical human water needs from extreme events
(elevated salinity, toxicants, other water quality impacts) were identified with a low level of
confidence. A range of strategies have been described in the Risk Assessment to (see
Appendix B) address the risks. These are primarily focused on managing emergency of large
water volumes. In addition, contribution to responding to this risk is provided through Measure 1:
‘Implementing the State Environment Protection Policy (Waters)
Environmental uses
Risks to environmental uses are from:
• climate change (elevated salinity, elevated suspended sediment and/or nutrients, elevated
toxicants, other water quality impacts)
• extreme events (elevated salinity, suspended sediment and/or nutrients, toxicants, other water
quality impacts)
• land use and interception (elevated suspended sediment, relevant levels of salinity, other water
quality impacts)
• non-compliance with the Victorian Water Act (elevated levels of suspended sediment and/or
nutrients)
• increased use of water access rights (elevated suspended sediment and/or nutrients).
These risks were identified with a moderate level of confidence and are addressed by a range of
strategies described in the Risk Assessment (see Appendix B). They are specifically addressed by
Measure 1: Implementing the State Environment Protection Policy (Waters).
Aboriginal uses
Risks were identified from:
• climate change
• extreme events
• land use and interception
• non-compliance with the Victorian Water Act
• elevated pathogens
• elevated salinity
• elevated levels of suspended sediment and/or nutrients
• elevated toxicants
• other water quality impacts.
These risks were identified with a low level of confidence.
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It is recognised that in Victoria there is limited confidence in understanding of and therefore
ability to manage for Aboriginal values of surface water. For this reason, high risks were
identified for Aboriginal use of water across all potential causes until there is greater
understanding of local values and the ability to assess these more accurately. A range of
strategies are being employed to manage and minimise these risks through improved
understanding of Aboriginal values and uses of water. Importantly Water for Victoria commits to:
• a process of information gathering and understanding of Aboriginal water values and uses to
better inform the strategies and measures around water quality.
These risks are addressed by a range of strategies described in Appendix B, as well as
Measure 1: implementing State Environment Protection Policy (Waters)
Recreational/social
Risks to recreational/social use from:
• climate change (elevated toxicants, salinity, suspended sediment and/or nutrients, pathogens,
other water quality impacts)
• extreme events (elevated toxicants, and other water quality impacts)
• land use and interception (elevated toxicants, suspended sediment and/or nutrients, salinity,
and other water quality impacts).
These risks were identified with a level of confidence from low to high. These risks are addressed
by a range of strategies described in the Risk Assessment (see Appendix B) as well as Measure 1:
Implementing State Environment Protection Policies for water, or equivalent.

Recognising Aboriginal values
Through this assessment of risk, it was found that whilst environmental and consumptive
uses of water are relatively well understood as water resource planning concepts,
Aboriginal uses of water are not. Aboriginal Water is an emerging term to describe the full
range of Aboriginal interests and aspirations in water. There have been some indicators of
connection between water quality and Aboriginal water values. Victoria continues to work
to develop Aboriginal Water and will consider how any Aboriginal water values and uses
can be integrated into water management instruments to support the protection of these.
For more information see Part 11.
4.3.2

Measures addressing risks

Section 10.31 of the Basin Plan requires measures to be identified for risks arising from elevated
levels of salinity or other types of water quality degradation.
The measures to address risks to surface water are:
• Implementation of the Wimmera-Mallee Long-term Watering Plan objective to maintain
adequate surface water salinity to enable growth and reproduction of aquatic vegetation.
• The implementation of SEPP (Waters).
The measures contribute to the achievement of the following Chapter 9 water quality objectives
(see Table 5)
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Table 5: Measures contributing to water quality objectives

Water quality
objective

Contributing measures
Implementation of
SEPP (Waters)

Implementing Wimmera–Mallee
Long-term Watering Plan objective
to maintain adequate surface water
salinity to enable growth and
reproduction of aquatic vegetation

Freshwater-dependent
ecosystems





Raw water for treatment for
human consumption





Irrigation water

NA

NA

Recreational water





Maintaining good levels of
water quality





Salt export

NA

NA

Note: The irrigation water and salt export objectives do not apply to the waters of the Wimmera–Mallee.

It is not considered any other measures are necessary on the basis that the above highlighted
risks are addressed in Victoria’s Wimmera Mallee water resource plan area through strategies
identified in the Risk Assessment (see Appendix B).
The measures contributing to the achievement of water quality objectives as outlined in Part 4.4
below.

4.4

Measures contributing to the achievement of water quality
objectives

Victoria has a comprehensive and active water quality management framework that has
parallels to many aspects of the Basin Plan’s clauses on water quality management. The
strategies to address medium to high risks to the condition of water resources identified as part
of the Risk Assessments (see Appendix B) show this is an active and continuously improving
framework for addressing water quality.
Beyond these strategies, Victoria has done a detailed review to identify and specify measures
for the Wimmera-Mallee water resource plan area that will contribute to the achievement of the
Basin Plan’s water quality objectives. Their identification and development have had regard to
the causes, or likely causes, of water quality degradation and the water quality targets of the
water resource plan area, and the salinity targets for the purposes of long-term salinity planning
and management set out in Chapter 9 of the Basin Plan.
Two significant measures that will contribute to the achievement of surface water water quality
objectives under section 10.33 of the Basin Plan for the Wimmera-Mallee water resource plan
area are:
1.

Implementation of the State Environment Protection Policy (Waters)

2. Implementation of the Wimmera-Mallee Long-term Watering Plan objective to maintain
adequate surface water salinity to enable growth and reproduction of aquatic vegetation.
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4.4.1

Measure 1: Implementation of the State Environment Protection Policies or equivalent

The primary regulatory mechanism for protecting Victoria’s water environments from pollution
and waste is the Environment Protection Act 1970 and 2017 (the EP Act). The EP Act defines high
level objectives for protection of Victoria’s water environments and gives the Environment
Protection Authority and other duty holders roles, responsibilities and powers for environmental
protection.
SEPP (Waters) ensures that Victoria has a contemporary statutory policy for the protection and
management of surface water and groundwater in Victoria. This is achieved by establishing in
law the uses and environmental values to be protected, defining the level of environmental
quality required for their protection and setting rules and obligations to make sure management
actions are taken to protect water quality.
The SEPP (Waters) objective is: to protect and improve the quality of Victoria’s waters while
providing for economic and social development.
SEPP (Waters) works in parallel with a number of tools used by Victoria’s environment and
resource managers, industry groups, and the broader community to protect our water
environments and the health of Victoria’s waters. The most prominent of these are the
Victorian Water Act and associated regional waterway strategies.
In seeking to improve the health of Victorian waters SEPP (Waters) is enhancing the quality
of shared waters and has regard to the impacts it may have on the ability of another Basin
state to meet water quality targets.
SEPP (Waters) is consistent with the National Water Quality Management Strategy and so
will not have adverse impacts on other states.
State Environment Protection Policies (SEPPs) are subordinate legislation under the EP Act. SEPP
(Waters) supports the protection of Victoria’s waters in two key ways:
• it outlines the beneficial uses or public values to be protected in different water bodies
(segments), and associated environmental quality indicators and objectives required to
support these beneficial uses
• it provides the rules for the regulator (EPA) and obligations on industry to protect and improve
water quality which typically include:
-- obligations on duty holders — detailed expectations and requirements for a range of
activities that impact on water quality (e.g. setting the standards for sewerage infrastructure
containing flows)
-- decision rules for, and processes to be followed by, the regulator when managing scheduled
premises, such as there must not be any direct discharge of waste to any aquifer except for
specific purposes and where specified conditions are met, and in issuing a licence, the EPA
may approve a mixing zone.
The environmental quality indicators and objectives in SEPP (Waters) have been developed in
line with, and to complement, the nationally-agreed approach outlined in the Australian and
New Zealand Environment Conservation Council Guidelines.
The SEPP (Waters) rules and obligations clauses collectively make up a program of actions
through which environmental quality objectives are to be achieved or ‘attained’ to protect
beneficial uses.
By highlighting these obligations in SEPP (Waters), duty holders can understand their legal
requirements to manage water quality. SEPP (Waters) has an implementation plan that outlines
the Government’s priorities which will drive work priorities and budgeting.
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The SEPP (Waters) is also used to inform regional and local strategies and plans that aim to
improvement environmental quality objectives.
4.4.1.1 Contribution to achieving objective for fresh water-dependent ecosystems
The Basin Plan objective for water-dependent ecosystems for Ramsar wetlands is that the
quality of water is sufficient to maintain the ecological character of those wetlands. The water
quality objective for water-dependent ecosystems other than declared Ramsar wetlands is that
the quality of water is sufficient to protect and restore ecosystems and their function and to
ensure that the ecosystems are resilient to climate change and other risks and threats.
The SEPP (Waters) includes water-dependent ecosystems and species as a beneficial use to be
protected in Victoria’s surface waters. This beneficial use is consistent with the Basin Plan
objective for water-dependent ecosystem. Therefore, implementation of SEPP (Waters) will
protect the Basin Plan fresh water-dependent ecosystem.
Water-dependent ecosystems and species are protected in all rivers and streams. Numerical
environmental quality objectives have been set for rivers and streams to guide water managers
on the appropriate levels of relevant indicators to protect the ecosystems. If these objectives are
not attained, further investigation is required to understand if a threat is real, and what action
needs to be taken.
4.4.1.2 Contribution to achieving objective for raw water for treatment for human consumption
The Basin Plan objectives are to
• minimise the risk that the quality of raw water taken for treatment for human consumption
results in adverse human health effects
• maintain the palatability rating of water taken for treatment for human consumption at the
level set out in the Australian Drinking Water Guidelines
• minimise the risk that the quality of raw water taken for treatment for human consumption
results in the odour of drinking water being offensive to consumers.
The SEPP (Waters) identifies ‘water suitable for human consumption after appropriate
treatment’ as a beneficial use of Victoria’s surface waters. It is protected where water is sourced
for supply in accordance with the special water supply catchments area set out in Schedule 5 of
the Catchment and Land Protection Act 1994 or the Safe Drinking Water Act 2003.
The SEPP (Waters) beneficial use is consistent with the intent of the Basin Plan raw water for
treatment for human consumption. Therefore, implementation of SEPP (Waters) will protect the
Basin Plan raw water for treatment for human consumption.
SEPP (Waters) does not establish specific numerical environmental quality objectives for raw or
treated water for human consumption for surface waters. However, because the protection of
water-dependent ecosystems and species, which has the most stringent environmental quality
objectives, is identified in all segments, the measures/activities to protect water-dependent
ecosystems and species will provide protection for raw water for human consumption.
4.4.1.3 Contribution to achieving the objective for recreational water
The Basin Plan water quality objective for recreation water quality is to achieve a low risk to
human health from water quality threats posed by exposure through ingestion, inhalation or
contact from recreational use of Basin water resources.
Recreational use of water is recognised as a beneficial use in SEPP (Waters), which is
categorised as primary and secondary contact recreation and aesthetic enjoyment of the
waters. The three uses are protected across all rivers and streams in Victoria, except where
public access is legally restricted or has specifically been exempted by the policy. SEPP (Waters)
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provides comprehensive environmental quality objectives for primary and secondary contact,
with E.coli as the freshwater indicator of pathogenic bacterial contamination.
The SEPP (Waters) beneficial use is consistent with the intent of the Basin Plan recreational
water consumption. As a result, implementation of SEPP (Waters) will protect the Basin Plan
recreational water.
4.4.1.4 Contribution to achieving objective of maintaining good levels of water quality
The Basin Plan outlines the objective to maintain good levels of water quality as being the
maintenance of water quality characteristics at a level that is better than the target value set
out in Part 4 of Chapter 9 of the Basin Plan.
SEPP (Waters) identifies environmental quality objectives of beneficial uses that are appropriate
to the segment in which they are applied. The objectives define the level of water quality
necessary to protect beneficial uses. Environmental quality objectives describe the
concentration, level or biological sate/condition of an indicator for different segments that would
not cause harm or pose a significant risk to beneficial uses.
4.4.2 Measure 2: Implementation of the Wimmera Mallee Long-Term Water Plan Objective to
Maintain Adequate Surface Water Salinity to Enable Growth and Reproduction of Aquatic
Vegetation
Long-term watering plans (LTWPs) have been prepared by Victoria for each of its three surface
water resource plan areas in accordance with Chapter 8 of the Basin Plan. The watering plans
are prepared consistent with the Basin Plan. They assist planning for environmental water
outcomes, in order to meet the Basin Plan objectives and targets and the overall environmental
objectives for water-dependent ecosystems outlined in the Basin Plan. The Wimmera–Mallee
LTWP has collated long-term environmental water planning information for priority rivers,
wetlands and ecosystem functions in the water resource plan areas to inform:
• Victoria’s Annual Watering Priorities
• Basin-wide Watering Strategy and Basin Annual Watering Priorities
• water resource plans, particularly environmental watering requirements
• long-term outcomes and environmental water demands in the Commonwealth Environmental
Water Holder’s (CEWH) portfolio management plans
• decisions for environmental watering by the Southern Connected Basin Environmental
Watering Committee (SCBEWC).
Salinity levels that allow growth and reproduction of aquatic vegetation is one of four priority
ecosystem functions identified in the Wimmera-Mallee Long-Term Watering Plan 2015.
Maintaining adequate water resource plan area salinity levels for this purpose is one of 13
objectives of the plan. It is expected that this will be achieved through low flow watering to
prevent water quality decline and freshes to flush pools of water.
Environmental watering in Victoria is managed in accordance with the requirements of the Basin
Plan, having regard to dissolved oxygen.
4.4.2.1 Contribution to achieving objective for freshwater-dependent ecosystems
The Wimmera–Mallee LTWP recognises the importance of maintained salinity levels to enable
aquatic vegetation to grow and reproduce. This vegetation in turn is important for its broader
ecosystem. Maintaining salinity levels is one of four priority ecosystem functions of the LTWP.
Watering plans, Basin-scale priorities and strategies together with annual watering plans
support this objective.
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4.4.2.2 Contribution to achieving objective for raw water for treatment for human consumption
Environmental watering in the Wimmera River can be delivered from the headworks and can
contribute to the objective of raw water for treatment for human consumption where such water
is improving salinity levels, and raw water is extracted downstream of the environmental
watering.
4.4.2.3 Contribution to achieving objective for recreational water
Release of water for environmental watering purposes must have regard to the water quality
targets for flows, which includes targets for salinity, dissolved oxygen and blue-green algae. By
having regard to blue-green algae in the delivery of environmental water consideration is given
to improving water quality for recreational users.
4.4.2.4 Objective for irrigation water
The objective for irrigation in the Wimmera–Mallee relates to the water quality target for
irrigation waters which the Basin Plan applies to water distributed by irrigation infrastructure
operators primarily for the purpose of irrigation. As no such water is distributed in the
Wimmera–Mallee, this objective does not apply to this WQMP. It is noted, however, that the SEPP
(Waters) includes an agriculture and irrigation beneficial use, and EC objective for rivers and
streams, and so protection of surface waters is achieved through this objective.
4.4.2.5 Salt export objective
The salt export objective aims to have adequate flushing of salt from the River Murray system
into the Southern Ocean. In Victoria this objective relates to flows along the River Murray
crossing the border into South Australia to support this adequate level of flushing. Management
of waters in the Wimmera–Mallee water resource plan area do not contribute to this objective, as
there is only limited connection in flows between Wimmera-Mallee surface waters and they are
not considered to contribute to this objective.

4.5

Development of the measures: having regard to the causes

The development and identification of the measures for the Wimmera-Mallee Water Quality
Management Plan had regard to the causes, or likely causes, of water quality degradation of the
surface waters and groundwater of the respective water resource plan areas. While a number of
causes of water quality degradation can be, and are being, addressed through land
management actions, overarching and water management actions address some of these
causes. See Table 6: Having regard to causes in developing the measures for surface water.
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Table 6: Having regard to causes in developing the measures for surface water (10.33(2)(a))

Type of water
quality
degradation
Elevated levels of
salinity

Causes, or likely causes, of water
quality degradation in Wimmera–
Mallee (surface water) water
resource plan area
•

water tables intersecting
surface water

•

reduction in streamflows,
limiting dilution

Consideration by measures

The LTWP identifies maintaining
adequate salinity levels that allow
growth and reproduction of
aquatic vegetation as an objective.
The risk of elevated salinity in
groundwater affecting beneficial
uses has guided the developed of
the Border Groundwaters
Agreement and enabled salinity
monitoring and actions to be taken
should an increase in salinity of the
aquifer be realised.

Elevated levels of
suspended
sediments

SEPP (Waters) establishing
environmental quality objectives to
guide land management programs

•

overgrazing, riparian grazing

•

poor soil conservation

•

decline in stream
geomorphology

•

impacts of carp

•

ash from bushfires

Elevated levels of
nutrients from
point and diffuse
sources

•

farm runoff with elevated levels
of nutrients, including from
fertilisers

SEPP (Waters) establishing
environmental quality objectives to
guide land management programs

Elevated levels of
cyanobacteria

•

low flow

•

sunlight

•

availability of nitrogen and
phosphorus

SEPP (Waters) establishing
environmental quality objectives
for nutrients

•

microorganisms consuming
oxygen (including after algal
blooms)

•

eutrophication (creating algal/
cyanobacterial blooms)

•

low flows including impacts of
stratification

Dissolved oxygen
outside ranges

SEPP (Waters) establishing
environmental quality objectives to
guide land management programs
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4.6

Water quality targets for the Wimmera Mallee water resource plan
areas

To help maintain appropriate water quality for environmental, social, cultural and economic
activities, the water quality management plan identifies water quality target values for fresh
water-dependent ecosystems, irrigation water and recreational water for the water resource
plan area. Setting these target values provides the framework for addressing the causes of
water quality degradation and maintaining or improving water quality in the water resource
plan area.
The Basin Plan presents water quality target values for water resource plans (section 9.15-9.18)
which are to be considered in the development of measures for each water resource plan area.
They are identified as:
• water quality targets for fresh water-dependent ecosystems
• water quality targets for irrigation water
• water quality targets for recreational water.
These targets must be identified for each water resource plan area, or alternative targets may
be identified (section 10.32(4)).
For the purposes of section 10.32 of the Basin Plan, for the Wimmera-Mallee water resource plan
area, Victoria identifies here:
• alternative targets for fresh water-dependent ecosystems
• alternative targets for irrigation water
• alternative targets for recreational water.
The next sections provide more detail on the water quality targets for fresh water-dependent
ecosystems, irrigation water and water used for recreation.
4.6.1

Targets for freshwater dependent ecosystems

In October 2018 Victoria gazetted the State Environment Protection Policy (Waters). The review
process involved considerable scientific analysis of water quality data and stakeholder
consultation to revise the environmental quality objectives.
Table 7 and Table 8 identify Victoria’s environmental quality objectives for water-dependent
ecosystems and species for the Wimmera-Mallee water resource plan area. Using the indicator
and objective values of water-dependent ecosystems and species and segments from SEPP
(Waters), as distinct from the Basin Plan targets for freshwater dependent ecosystems, means
the environmental quality objectives are more relevant to the local Victorian conditions.
The Wimmera Mallee WQMP applies the SEPP (Waters) segments and sub-segments. These
targets are not only more targeted level of protection, they will also provide effective
management because they integrate seamlessly into Victoria’s current water quality
management framework.
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This is a default figure from ANZECC and ARMCANZ (2000). SEPP (Waters) does not present a Temperature Objective for Rivers and Streams and in the absence Clause 17 of SEPP (Waters) refers to
default values such as this.

a 95% level of protection relates to the ANZECC trigger values for freshwater as set out in Appendix A of this water quality management plan, and as derived from Table 3.4.1 of ANZECC Guidelines.
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Table 7: Fresh Water-Dependent Ecosystem Targets for Wimmera-Mallee (surface water) water resource plan area
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4.6.1.1

About these alternative targets

The WQM Plan may specify an alternative water quality target value if:
a.

it is consistent with the water quality objectives in Part 3 of Chapter 9; and

b.

it is determined in accordance with the procedures set out in the ANZECC Guidelines; and

c.

either:

d.

i.

the alternative target value provides a better level of protection than the value that
would apply under subsection (2) or (3), as applicable; or

ii.

the WQM plan sets out reasons why the alternative target value will be as effective in
achieving the objectives in Part 3 of Chapter 9; or

iii.

the WQM plan sets out reasons why the target value in subsection (2) or (3), as
applicable, is inappropriate for the water resource plan area; and

for a water resource that is also covered by a water resource plan area of another Basin
State—it is developed in consultation with that State.

Victoria’s alternative targets for fresh water-dependent ecosystems are in line with the
requirements for alternative targets set out in 10.32, and are:
a.

consistent with the water quality objectives in Part 3 of Chapter 9; and

b.

were developed using best practice and in accordance with the procedures set out
in the ANZECC Guidelines; and

c.

will be as effective in achieving the objectives in Part 3 of Chapter 9.

This is described next.
Consistency with the Basin Plan objectives for water-dependent ecosystems (Basin Plan section
9.04)
Victoria’s alternative values (environmental quality objectives) for fresh water-dependent
ecosystem are based on best practice for setting environmental values. They present values
that indicate where a direct toxic effect or adverse effect on environmental values may occur, as
a trigger for further investigation, while recognising community values and feasibility for
waterway protection. They are drawn from the SEPP (Waters) and are therefore consistent with
water quality management framework in the state, reinforcing their role for water quality
protection.
These targets are therefore consistent with the Basin Plan objectives for water-dependent
ecosystems which seek that water quality is sufficient to maintain, protect and restore
ecosystems.
Developed using best practice and in accordance with the procedures set out in the ANZECC
Guidelines
Victoria’s alternative values are developed using best practice and in line with the ANZECC
Guidelines. SEPP (Waters) is consistent with the National Water Quality Management Strategy
charter, policies and procedures, in particular the approach of the Australian and New Zealand
Guidelines for Fresh and Marine Quality (ANZECC Guidelines).
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Our targets provide a value that indicates where a direct toxic effect, or adverse effect on
environmental values may occur or has occurred, and therefore they act as a ‘trigger’ to prompt
a management response, such as further investigation.
At the same time as these values are in line with the ANZECC Guidelines’ recognition of three
levels of protection for aquatic ecosystems, based on the condition of the ecosystem, the SEPP
(Waters) values are based on three levels of protection of largely unmodified, slightly to
moderately unmodified and highly modified water environments for surface waters. By
recognising the condition of the ecosystems in this way, the values presented are feasible and in
line with community values for protection.
Our alternative values draw on local water quality data from 1990-2013 and were used to derive
these environmental quality objectives.
The process outlined in the ANZECC Guidelines involves identifying the most appropriate
indicator relevant to the environmental threat. Reference sites were used to derive local values
for indicators. Reference sites are those that were considered to be near natural or minimallydisturbed versions of that environment, such as where there are no intensive agriculture, mining
or wastewater discharges. Water quality data from as many reference sites as practicable was
then used to derive the local values for these indicators.
Further information on the process for developing Victoria’s SEPP (Waters) values – which are
drawn on here – is available in the Environment Protection Authority (2018) Publication 1688:
Development of environmental quality indicators and objectives for the SEPP (Waters).
Values will be as effective, as Basin Plan targets, in achieving the Basin Plan objectives for
water-dependent ecosystems (Basin Plan section 9.04)
Victoria’s alternative targets presented here will be as effective as the Basin Plan targets in
achieving the Basin Plan objectives for water-dependent ecosystems because they:
• have been developed using extensive local data in their development
• take into consideration the level of protection relevant to their condition and use
• are in line with Victoria’s water quality management framework and policies.
The alternative values more accurately represent condition, and through alignment with state
policy will enable policies and management responses that will achieve water quality outcomes.
Schedule 1 of this plan provides a comparison of values between the Basin Plan targets and
Victoria’s alternative targets presented in this plan. The small levels of variance in values are
likely to be because of Victoria’s use of extensive local data sets and the updated data available
since the Basin Plan targets were developed before 2012.
4.6.2

Target for irrigation waters

There are no irrigation infrastructure operators that deliver services in the Wimmera Mallee
water resource plan area. Therefore, this target does not apply to this water quality
management plan.
4.6.3

Water quality targets for recreational water

The Basin Plan specifies the cyanobacteria values as per the National Health and Medical
Research Council (NHMRC) Guidelines for Managing Risk in Recreational Water.
SEPP (Waters) includes indicators and objectives for primary and secondary contact recreation
that are mostly based on the NHMRC guidelines:
• Marine and estuarine waters: As with SEPP (Waters), the indicator is enterococci and objectives
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are based on those in the NHMRC guidelines. E. coli can be used for estuarine waters if there is
a saltwater wedge creating a freshwater top layer.
• Freshwaters: E. coli or enterococci can be used for freshwaters. Water managers can select
either indicator but are recommended to use E. coli if they have been doing this previously, to
maintain a historical dataset.
As the NHMRC guidelines do not provide objective values for E.coli, values from the New Zealand
Government Microbiological Water Quality Guidelines for Marine and Freshwater Recreational
Areas 14 were used for SEPP (Waters).
SEPP (Waters) also includes objectives for secondary contact recreation, which are not provided
for in the NHMRC guidelines. SEPP (Waters) was largely based on the NHMRC guidelines,
departed from these guidelines in some aspects. To provide confidence about this, three
international experts were invited to peer review the work done to develop the draft SEPP
(Waters).
These experts were Graham McBride from the National Institute of Water and Atmosphere
Research in New Zealand, Timothy Wade from the US Environment Protection Authority and
Professor Charles Gerba from the University of Arizona. The reviewers’ feedback supported the
Victorian EPA’s work and the reviewers considered it was sound in substance, rational and
scientifically defensible.
The Basin Plan water quality targets for water used for recreational purposes are the values for
cyanobacteria cell counts or biovolume in the Guidelines for Managing Risks in Recreational
Water (Chapter 6 in NH&MRC 2008).
The water quality management plan will apply the SEPP (Waters) water quality objectives for
recreational water, noting that these are based on a rigorous scientific review process.
SEPP (Waters) Schedule 3 section 6 contains the water-based recreation indicator and
environmental quality objectives.
4.6.4

End-of-valley salinity targets

There are two end-of-valley Basin salinity target sites in the Wimmera Mallee water resource
plan area used for long-term planning purposes, consistent with clause 10.33(2)(c) of the Basin
Plan. These targets are not included in SEPP (Waters). The two end-of-valley targets are shown
in Table 9.
Victoria reports annually on these targets. The most recent report, Victoria’s Annual Status
Report 2015/16 Basin Salinity Management 2030, is available at https://www.water.vic.gov.au/
murray-darling-basin/basin-salinity-management.
Table 9: Victoria’s end of valley salinity targets

Target (EC us/cm)
End of Valley Basin

Mean annual salt load

Median

80th percentile

(tonnes per year)

Wimmera River at Horsham
(gauging site 415200)

1,380

1,720

31,000

Avoca River at Quambatook
(gauging site 408203)

2,096

No target

No target
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4.6.5

Having regard to these targets in the development of measures:

These targets are a key component of the Basin Salinity Management 2030 strategy, and its
predecessor Basin Salinity Management Strategy 2000-2015, delivered across jurisdictions. For
example, through monitoring of these targets and through associated modelling it has been
determined that catchments deliver less salt into the River Murray than was previously
considered in the establishment of the Basin Salinity Management approach.
The numerical value of the target for the Wimmera-Mallee has been identified as a target for the
Wimmera-Mallee Long-term Watering Plan.
These targets apply to surface water sites, and are not affected by the waters managed under
the South Australian-Victorian Border Groundwaters Agreement.
4.6.6

Having regard to the impact on another state when developing measures

Section 10.35 of the Basin Plan requires that the measures in the water quality management
plan must be developed having regard to the impact on the ability of another Basin state to
meet water quality targets and any adverse impacts the measures may have on other Basin
states’ water resources.
The Wimmera-Avon rivers surface water basin is not connected to the River Murray. The Avoca
basin is infrequently connected to the River Murray via the Avoca floodway that connects with
the Kerang Lakes during floods. The Mallee basin is a semi-arid zone that has no perennial
streams, localised runoff during exceptionally wet conditions and no surface water diversions.
Any measures, or the absence of measures, in the Wimmera-Mallee water resource plan area
therefore have minimal to no impact on another state.
Victoria is contributing to the water quality objectives of the Commonwealth Water Act and the
Basin Plan 2012 as a signatory to the Murray-Darling Basin Agreement and the Basin Salinity
Management 2030 strategy.
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5. Groundwater – Wimmera-Mallee
(groundwater) water resource plan area
The Wimmera-Mallee water resource plan addresses the requirements for the Wimmera–Mallee
(surface water) water resource plan area (SW4) and the Wimmera–Mallee (groundwater) water
resource plan area (GW3) as a single instrument. The Wimmera–Mallee WQMP addresses the
surface water and groundwater resources within these slightly different geographic areas.
The northern boundary of the Wimmera–Mallee (groundwater) water resource plan area
extends to the River Murray. There is no Murray corridor defined for groundwater in the Basin
Plan.
The geology of the Wimmera–Mallee includes alluvium and dune deposits in the vast floodplains,
signifying windblown Aeolian landscapes over the Woorinen Formation to the north of the water
resource plan area and Cambrian rock of the Grampians (Gariwerd) and St Arnaud groups in
the south-east. Underlying these are sediments of the Murray Group which encompasses the
marine mud, clay and limestone sediments. Important units within the Murray Group are the
Duddo Limestone, Geera Clay and Ettrick Formation. Underlying these are the regionally
extensive units of the Renmark group aquifer system.

5.1

Groundwater quality

MURRAYVILLE

West

UNDERBOOL

Blanchetown Clay
Aquitard

OUYEN

MANANGATANG

Woorinen
Formation

East
RIVER MURRAY

Parilla Sands Aquifer (saline)
Bookpurnong (clay - aquitard)

Murray Group (Duddo)
Limestone Aquifer

Ettrick Formation (clay - aquitard)

Geera clay (aquitard)

Renmark Group
Aquifer

Not to scale

Figure 3: Simplified stratigraphy of the Wimmera-Mallee: Sedimentary Plain SDL in northern part of the
Wimmera-Mallee water resource plan area

Most of the Wimmera River system overlies the regional groundwater flow system within the
Parilla Sands aquifer, which is very saline. Salinity of groundwater within the aquifer in areas
away from the River Murray generally ranges between 20,000 and 100,000 EC (11,000–55,000
mg/L) (Aquaterra 2009). In recent times, irrigation of the surface has caused ‘freshening’ in the
upper section of the aquifer, reducing concentrations to between 2,000 and 50,000 EC (1,100 to
27,500 mg/L) (Aquaterra 2009). Typically, the groundwater table is well below waterway channels.
For the Wimmera River, analysis of depths to the water table and base flow filtering for the
Wimmera–Mallee Water Resource Plan
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Wimmera River Environmental Flows Study (Alluvium 2013) confirmed that there are no
significant groundwater contributions to surface water flow beyond the intrusion of hypersaline
groundwater into the river channel when it intersects with the water table in the lower Wimmera
River.
In the lower Wimmera River, groundwater enters pools typically at depths greater than two
metres. During low flow conditions, water quality can become extremely poor and unable to
support fish and macroinvertebrates, with salinity levels more than 50,000 EC. The density
difference between the deeper hypersaline water and overlying surface water leads to
stratification, which reduces the amount of oxygen reaching the hypersaline layer from the
surface. Bacterial oxidation of organic matter further reduces oxygen in the hypersaline layer,
leading to a bacterial reduction of sulfate, which then creates toxic hydrogen sulfide as a
by-product. These processes contribute to the low water quality during these conditions.
The Avon–Richardson river systems, as well as the upper Wimmera tributaries including Mt
William Creek, can also intersect groundwater through low flow or incised channels. This can also
lead to saline water entering these systems in dry conditions.
Mallee groundwater systems are predominately saline and unsuitable for agriculture or human
use. The exception to this is the Murray Group Limestone Aquifer, a confined aquifer that lies
deep under the western part of the Mallee, on the Victoria-South Australia border (Figure 2). This
aquifer is shared by Victoria and South Australia. In Victoria, all groundwater extraction except
for domestic and stock is licensed. In the Wimmera-Mallee water resource plan area, the
licensing authority is GWMWater.
An area of intensive use along the border where the aquifer contains fresher water is managed
as the Murrayville Groundwater Management Area (GMA) (see Figure 3). The Murrayville GMA
covers 1,578 km2 and is centred on the town of Murrayville, between Murray-Sunset National Park
(to the north) and the Big Desert Wilderness Park. The current permissible consumptive volume
(PCV) of the Murrayville GMA is 10,883 ML per annum (gazetted in July 2011), which is the limit on
the total licensed volume that can be issued in the Murrayville GMA. Along the border with South
Australia, a 20 km wide strip of Victoria is part of the Designated Area of the South Australian–
Victoria Border Groundwaters Agreement (see Part 4.4.2).

5.2

Causes, or likely causes, of groundwater quality degradation

Section 10.35A of the Basin Plan requires Water Quality Management Plans to identify the
causes, or likely causes, of water quality degradation of water resources in the water resource
plan area. In identifying the causes or likely causes of degradation, regard must be had to the
key causes identified in Chapter 9 of the Basin Plan. The Basin Plan does not specify types of
groundwater quality degradation and/or the key causes of groundwater quality degradation. No
causes or likely causes of water quality degradation have been identified at WRP scale for the
groundwater resources.
In identifying any causes, or likely causes of water quality degradation in groundwater, Victoria
considered the Wimmera-Mallee Risk Assessment, existing studies and strategies, and had
regard to the key causes of water quality degradation in the Murray-Darling Basin, as listed in
Schedule 10 of the Basin Plan. Table 10, below, provides a summary of issues considered.
Victoria’s approach to identifying causes and likely causes for the purposes of section 10.30 was
to consider any relevant water quality degradation and identifying what did or was likely to have
caused any identified degradation.
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Table 10: Assessing groundwater degradation and causes

Type of water quality
degradation

Causes with potential relevance to groundwater and degradation
discussion

Elevated levels of
salinity

Irrigation at high salinity risk locations without adequate drainage
management; reduction in streamflows that limit the dilution of
salinity; the use of groundwater for irrigation purposes at locations
where highly saline upper aquifer water drains to the lower aquifer.
Groundwater management in the Wimmera-Mallee focuses on the
risk of elevated levels of salinity in groundwater that affects
beneficial uses. In the Murrayville Groundwater Management Area
Local Management Plan, the aquifer is confined and the risk of
salinisation is from lateral movement of aquifers from the east. The
potential for pumping for irrigation to increase the hydraulic
gradient and therefore increase the rate of groundwater movement
is monitored through the plan. Salinity is also monitored in selected
observation bores.
While elevated salinity of groundwater is a potential risk to the
condition and availability of groundwater under the risk
assessment, no increased salinity has been observed and therefore
no causes or likely causes can be identified.

Elevated levels of
suspended matter

Not relevant to groundwater degradation

Elevated levels of
nutrients

Not identified as a broad area of concern in groundwater in
Wimmera- Mallee groundwater

Elevated levels of
cyanobacteria

Not relevant to groundwater

Water temperature
outside natural ranges

Not relevant to groundwater

Dissolved oxygen
outside natural ranges

Not relevant to groundwater

Elevated levels of
pesticides and other
contaminants

Not identified as a broad area of concern in groundwater in
Wimmera- Mallee groundwater, though in limited sites in the water
resource plan area, localised contamination from old gasworks and
fuel storage have been identified and examined by the Environment
Protection Authority*.

pH outside natural
ranges

Not identified as a broad area of concern in groundwater in
Wimmera- Mallee groundwater.

Elevated pathogen
counts

Not identified as a broad area of concern in groundwater in
Wimmera- Mallee groundwater.

* Newall (2015) Examination of causes of water quality degradation in the Wimmera-Mallee (unpublished).

Wimmera–Mallee Water Resource Plan

Appendix A | 457

Department of Environment, Land, Water and Planning

The most relevant water quality threats to the groundwater resource include inappropriate
water use practices such as excessive pumping, which can lead to considerable localised
drawdown of the aquifer, and contamination with saline groundwater from leakage between
aquifers (e.g. due to failed bore infrastructure). Excess water accumulation underlying clay in the
landscape due to excessive drainage can lead to a perched water table causing waterlogging,
salt accumulation, crop or vegetation loss and, in some cases, damage to infrastructure such as
roads. These are threats which the Victorian Government address through its management
framework.
Groundwater and surface water interactions have been observed in the Wimmera region
involving regional or local groundwater flow systems. These localised groundwater flow systems
are found next to the Grampians (Gariwerd), where groundwater infiltrates colluvium deposited
from weathered and eroded sediments, and can discharge at the base of foot-slopes and is of
reasonable quality. Given that the MacKenzie River and Mt William Creek flow next to the
Grampians (Gariwerd) in some places, groundwater–surface water interactions can occur.
In summary, no water quality degradation has been identified in the groundwater resources of
this water resource plan area. The aquifers of this region are generally highly saline, and
extraction for use is only from a few specific locations where yield and water quality have been
identified as viable. Where there is intensive use of the groundwater, primarily in the border zone
with South Australia, including part of the Murrayville Groundwater Management Area, salinity is
monitored to ensure the quality of the water continues to be protected under the mechanisms of
the plan. Salinity monitoring since 2001 under the Murrayville Groundwater Management Area
Local Management Plan has shown no degradation of water quality in this timeframe.3
Risks are identified through the Wimmera–Mallee Water Resource Plan Risk Assessment (see
Appendix B) and, as outlined below, they are not considered to have eventuated.

3. See Appendix 2 - Grampians Wimmera Mallee Water (2016) Murrayville Water Supply Protection Area Annual Report.
http://www.gwmwater.org.au/component/edocman/895-2015-16-murrayville-wspa-annual-report/download
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5.3

Risks to the quality of groundwater resources

5.3.1

Summary of risk assessment

The Risk Assessment for the Wimmera-Mallee (groundwater) water resource plan area assessed
risks to the condition of the ground waters. The Risk Assessment (see Appendix B) outlines the
risks, the level of risk, description of medium to high risks, and strategies to address each
medium to high risk as required in 10.41-10.43 of the Basin Plan.
The identification of causes under the risk assessment does not affect the assessment of causes
and likely causes for section 10.30 of the Basin Plan as outlined above. The Risk Assessment (see
Appendix B) identified any possible causes that could occur across the Victorian Basin water
resources. The likelihood of those causes occurring, and potential impact were assessed under
the Risk Assessment (see Appendix B). This assessment lead to the identification of medium and
high risks which are summarised below.
Risk of impacts on consumptive uses from:
• climate change (elevated salinity)
• land use changes which affect water condition (elevated salinity and toxicants).
These risks were identified with a low level of confidence. It is considered that in climate change
conditions there may be greater drive for groundwater use which, if not managed effectively,
could lead to a greater drawdown on fresh groundwater. This has the potential to affect relative
pressures of aquifers and may lead to salinity contamination from surrounding aquifers.
These risks are addressed by a range of strategies described in the Water Resource Plan Risk
Assessment (see Appendix B) and by Measure 3: ‘Implementing the South Australian-Victorian
Border Groundwaters Agreement’.
Risk of impacts on Aboriginal uses of water were identified from:
• climate change
• bushfires
• extreme drought
• extreme wet
• flooding and overbank inundation
• point source discharges
• increase in farm dams
• earth resources development
• failure to continue to invest in best practice land use initiatives
• land use change which affects water condition
• non-compliance with the Victorian Water Act
• increase in the number of entitlements leading to increased take
• increased use of water access rights (elevated salinity and toxicants, and other water quality
impacts).
These risks were identified with a low level of confidence.
It is recognised that in Victoria there is limited confidence in understanding of and therefore
ability to manage for Aboriginal values of groundwater. For this reason, high risks were identified
for Aboriginal use of water across all potential causes until there is greater understanding of
local values and the ability to assess these more accurately. A range of strategies are being
employed to manage and minimise these risks.
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Water for Victoria commits to a process of information gathering and understanding of
Aboriginal water values and uses to better inform the strategies and measures around water
quality. These risks are:
• addressed by a range of strategies described in the Risk Assessment (see Appendix B).
• specifically addressed by the measure of this WQMP: “implementing SEPP (Waters)”.
In addition, this risk is addressed through Measure 3: ‘Implementing the South AustralianVictorian Border Groundwaters Agreement’.
Risk of impacts on Environmental Uses from:
Medium and high risk of impacts on environmental uses were not identified for the WimmeraMallee. There are few groundwater dependent ecosystems in the Wimmera-Mallee water
resource plan area, and no priority sites.
CSIRO and SKM (2010) reported no groundwater-dependent ecosystems were identified for the
Wimmera-Mallee water resource plan area, and the long-term watering plan for the WimmeraMallee has not identified any groundwater-dependent ecosystems as priority environmental
assets.
The Wimmera Wetlands Asset Strategy (2011) identified potential groundwater-dependent
ecosystems in the Wimmera section of the Wimmera-Mallee water resource plan area as the
Wimmera River and shallow lakes west of the river. The primary groundwater-dependent
wetland assets in the Wimmera River floodplain are deep pools where saline groundwater from
the Parilla Sands Aquifer enters during low flow conditions, which may result in anoxic or toxic
environments.
The major aquifer for extraction is the Murray Group Limestone aquifer, which underlies and is
separated from the shallow Parilla Sands aquifer by the Bookpurnong aquitard layer. The
regional groundwater flow in the Murray Group Limestone aquifer is also to the west and northwest, away from the Wimmera River. For these reasons the groundwater-surface water
connectivity of the Wimmera River is classified as very low, manifesting over large time scales
(greater than 50 years) (SKM 2012).
In the Mallee area of the Wimmera-Mallee water resource plan area, there are no major rivers or
significant surface water features that receive groundwater discharge from the water table
aquifer, so there is a low risk of impacts on key ecosystem function. The Mallee Wetland Strategy
(2006) identified saline lakes such as Lake Tyrrell and riverine wetlands at risk from rising saline
groundwater levels. However, these have not been identified as priority environmental assets.
In the Highlands SDL Resource Unit, CSIRO and SKM (2010) report there are no key
environmental assets identified as groundwater dependent and sensitive to groundwater
extraction that are associated with the Wimmera-Avoca Highlands SDL area.
Consumptive and Aboriginal uses
Risks of impacts on consumptive and Aboriginal uses of water from interception activities
caused by land use change, which affects water condition, increase in farm dams, and earth
resource developments were identified with a low level of confidence.
The Basin Plan does not specify types of groundwater water quality degradation and/or the key
causes of groundwater quality degradation. Groundwater quality has also not generally been
addressed in regional catchment strategies apart from water salinity. Natural salinity levels of
groundwater are considered with regard to the suitably of the resource, and are not considered
to be water quality degradation. Groundwater management has generally been addressed in
issues of extraction, yield and recharge.
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5.3.2

Measures addressing risks

Section 10.31 of the Basin Plan requires measures to be identified for risks arising from elevated
levels of salinity or other types of water quality degradation.
The measures to address these risks to groundwater are:
• Implementing the Border Groundwaters Agreement between South Australia and Victoria
• The implementation of SEPP (Waters).
The measures contribute to the achievement of the following Chapter 9 water quality objectives
from the Basin Plan (see Table 11).
Table 11: Measures contributing to water quality objectives

Measure 1:
Implementation of SEPP
(Waters)

Measure 3:
Implementing the Border
Groundwaters Agreement –
South Australia–Victoria

Freshwater-dependent
ecosystems

NA

NA

Raw water for treatment for
human consumption

 where relevant aquifers
used locally

 where relevant aquifers
used locally

Irrigation water

There is no distributed
groundwater for irrigation

There is no distributed
groundwater for irrigation

Recreational water

NA

NA

Maintaining good levels of
water quality





Salt export

NA

NA

It is not considered any other measures are necessary on the basis that the above highlighted
risks are addressed in Victoria’s Wimmera Mallee water resource plan area through:
• Strategies identified in the Risk Assessment as outlined in Appendix B; and
• The measures contributing to the achievement of water quality objectives as outlined in
section 5.4 below.

5.4

Measures contributing to the achievement of water quality
objectives

As already mentioned Victoria has a comprehensive and active water quality management
framework that has parallels to many aspects of the Basin Plan’s clauses on water quality
management. The strategies to address medium to high risks to the condition of water resources
identified as part of the risk assessments for the Wimmera Mallee water resource plan show this
is an active and continuously improving framework for addressing water quality.
Beyond these strategies, Victoria has done a detailed review to identify and specify measures
for the Wimmera-Mallee water resource plan area that will contribute to the achievement of the
Basin Plan’s water quality objectives. Their identification and development have had regard to
the causes, or likely causes, of water quality degradation and the water quality targets of the
water resource plan area, and the salinity targets for the purposes of long-term salinity planning
and management set out in Chapter 9 of the Basin Plan.
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Two significant measures that will contribute to the achievement of water quality objectives
under section 10.33 of the Basin Plan for the Wimmera-Mallee water resource plan area
(groundwater) are:
1.

Implementation of the State environment protection policy (Waters)

2. Implementing the Border Groundwaters Agreement between South Australia and Victoria.
Further Victoria’s water quality management framework supports these measures and
obligations.
5.4.1

Measure 1: Implementation of the State Environment Protection Policy (Waters)

In addition to surface water Victoria’s SEPP (Waters) also applies to groundwater see Part 2.3.
For further information about how this Measure addresses risks to water quality see Part 4.5
above.
5.4.2 Measure 3: Implementing the South Australian-Victorian Border Groundwaters
Agreement
The Border Groundwaters Agreement between the South Australian and Victorian governments
aims to cooperatively manage the groundwater resources along the states’ border. The
agreement provides that the available groundwater shall be shared equitably between the two
states. It applies to all existing and future bores within the designated area, except domestic and
stock bores, which are exempt from the agreement. Bore construction authorisations and
extraction licences may not be granted or renewed within the designated area by either state
unless they conform to the management prescriptions established by the agreement. The
agreement establishes the South Australian-Victorian Border Groundwaters Agreement Review
Committee (‘Review Committee’), with membership from both states, as the body responsible for
jointly managing the groundwater resources in the two states within the designated area. This
area is a 40 km wide strip centred on the border and extending for its length from the River
Murray to the coast, divided into 22 zones with 11 zones in each state (see Figure 4).
The agreement allows for a permissible annual volume (PAV) to be extracted for each aquifer in
a zone in the designated area. The PAV is the maximum licensed extraction volume that is
permitted in each aquifer in a zone and provides for a groundwater rate of drawdown that must
not be exceeded in a zone. This is known as the permissible rate of potentiometric surface
lowering and can be specified for each aquifer in a zone. It also allows for a permissible distance
from the border to be prescribed within this area in each state. The Review Committee must
agree to any proposed licensed withdrawals of groundwater or bore construction (excluding
domestic and stock bores). The permissible distance is currently
1 km for the Tertiary Limestone Aquifer in Zones 1 to 9 and 3 km for Zones 10 and 11 and the
Tertiary Confined Sand Aquifer. A permissible salinity level can be specified for each zone to
safeguard groundwater quality. This has not yet been set for any zone.
5.4.2.1 Contribution to achieving objective for raw water for treatment for human consumption
Some local use of waters in this border management area is for domestic purposes. By
monitoring and managing for salinity in this resource, these purposes are protected from
increased salinisation that may otherwise affect users.
5.4.2.2 Maintaining good levels of water quality
Monitoring the resource for quality, and commitments to manage the resource within managed
use constraints, enables the quality of the water to be maintained.
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5.4.2.3 Contribution to achieving objective for freshwater-dependent ecosystems
The potential for groundwater to effect groundwater dependent ecosystems in the WimmeraMallee is limited to salinity impacts, there is not considered to be water quality degradation
within the groundwaters of the Wimmera-Mallee at the WRP scale. Saline impacts from
groundwater may instead occur for example through unnatural flows of naturally saline
groundwater into waterways such as into the Wimmera River. The Basin Plan’s water quality
targets for fresh water-dependent ecosystems however, do not contain a salinity target and
therefore do not provide a useful target for having regard to in the development of measures. An
objective for groundwater can be such that water bodies do not degrade in quality such that the
resource is reclassified as part of a more saline segment.
5.4.2.4 Contribution to achieving objective for recreational water
These groundwater resources do not contribute to a recreational water objective.
5.4.2.5 Objective for irrigation water
The objective for irrigation in the Wimmera-Mallee relates to the water quality target for
irrigation waters which the Basin Plan applies to water distributed by irrigation infrastructure
operators primarily for the purpose of irrigation. As no such water is distributed in the WimmeraMallee, this objective does not apply to this water quality management plan. It is noted however,
that local direct diverters of these groundwaters for various uses including local irrigation are
supported by this measure.
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South Australian-Victorian Border
Groundwaters Agreement zones
Groundwater SDL resource unit
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Figure 4: South Australian-Victorian Border Groundwaters Agreement
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5.4.3

Development of the measures: having regard to the causes

The development and identification of the measures for the Wimmera-Mallee Water Quality
Management Plan had regard to the causes, or likely causes, of water quality degradation of the
surface waters and groundwater of the respective water resource plan areas. While a number of
causes of water quality degradation can be, and are being, addressed through land
management actions, overarching and water management actions address some of these
causes.
5.4.4

Having regard to the targets in the development of measures

No targets were identified for the Wimmera-Mallee (groundwater) water supply protection area.
5.4.5

Having regard to the impact on another state when developing measures

Section 10.35 of the Basin Plan requires that the measures in the water quality management
plan must be developed having regard to the impact on the ability of another Basin state to
meet water quality targets and any adverse impacts the measures may have on other Basin
states’ water resources.
Groundwaters of the Wimmera-Mallee water resource plan area on the South Australian border
are managed through the South Australian-Victorian Border Groundwaters Agreement.

5.5

Water quality target values for groundwater

There are no water quality target values for the Wimmera–Mallee Groundwater WQMP.
The Basin Plan does not specify water quality target values specifically for groundwater, and
therefore those presented for surface water (section 9.16, 9.17 and 9.18 of the Basin Plan) were
considered. Water quality targets for irrigation water (section 9.17 of the Basin Plan) do not apply
because no groundwater is distributed by an irrigation infrastructure operator for the purpose
of irrigation.
Water quality targets for recreational water (section 9.18 of the Basin Plan) do not apply to
groundwater because groundwater is not used in situ for recreation, and does not support the
growth of cyanobacteria unless exposed through surface ponds – where it becomes classified
as surface water.
MDBA advice (published in Position Statement 7a) is that where a wetland depends on
groundwater, the targets for freshwater-dependent ecosystems apply to that groundwater. The
water quality targets for freshwater-dependent ecosystems have been reviewed for applicability
to the Wimmera–Mallee groundwater resources; however, they are not considered to be
appropriate.
Victoria identifies groundwater segments by the beneficial uses they can support based on
salinity level. The objective of Victoria’s management of groundwater is to prevent saline water
from infiltrating fresher aquifers.
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6. Monitoring, data management and
reporting
Victoria manages its fresh water and groundwater systems through a range of long-term
monitoring programs. Various water quality indicators are monitored, depending on the
objectives of the monitoring program. The Department of Environment, Land, Water and
Planning (DELWP), with the help of catchment management authorities (CMAs) and water
corporations, carry out monitoring programs across the state using a range of physio-chemical,
bacteriological and biological indicators.
DELWP is responsible for carrying out long-term assessment of the state’s water resources
under the Victorian Water Act. It monitors Victoria’s environmental water quality through its
Victorian Water Quality Monitoring Network, largely through regional water monitoring
partnerships and biological monitoring in partnership with the Environment Protection Authority.
Monitoring in the Wimmera-Mallee water quality management plan applies the general
principles for monitoring set out in section 13.04 of the Basin Plan.
There is a range of strategies which all assist in the management of water quality across the
state. These include, but are not limited to:
• SEPP (Waters)
• regional sustainable water strategies
• the Victorian Environmental Water Holder’s seasonal watering plan
• strategies and plans delivered by other stakeholders including regional catchment strategies
and regional waterway strategies
• water corporation annual reports.
Victoria’s Waterway Management Strategy provides the key policy direction for managing
waterways. It is intended to provide a single framework to address community expectations and
obligations for waterways. This strategy is supported by regional waterway management
strategies, consistent with the Victorian Water Act.
The SEPP (Waters) sets out indicators and quantitative objectives to protect the uses of the
state’s water resources of public importance. The policy identifies beneficial uses and sets
environmental quality objectives and indicators to measure whether these uses are being
protected.

6.1

Data management and reporting

The Regional Water Monitoring Partnerships and State Observation Bore Network have been
established to collect data on water quality and water quantity for surface water and
groundwater respectively. They work to satisfy needs including legislative and regulatory
compliance, performance monitoring, policy development and operational decision-making as
set out in the Victorian Water Act.
Victoria has a range of reporting initiatives being implemented to improve water quality
monitoring. Data collected primarily through the Regional Water Monitoring Partnerships, State
Observation Bore Network and salinity management program is made available for a variety of
data sources and reports.
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These include:
• Water Management Information System data collected on water quality and quantity is held
in this system, which is made available on the DELWP website.
• Annual Victorian Water Accounts documents key water management data for Victoria and
provides a summary of water availability, water allocation and use of bulk water for surface
water and groundwater.
• Victorian Environmental Water Holder publishes its annual report and various other reports
about outcomes of the use of environmental water allocations.
• Basin Salinity Management 2030 (BSM2030) monitors and documents salinity management
including analysing and modelling to quantify, validate and review accountable actions to
delayed salinity impacts. BSM2030 supports river managers, environmental holders and other
water managers.
Victoria also reports annually on streamflow and salinity for end-of-valley target sites. Every
second year, a comprehensive report is provided to the Ministerial Council on the progress
against BSM2030 objectives. Every other year, a status report is provided for the Basin Officials
Committee along with a summary report for the Ministerial Council.
Schedule 12 of the Basin Plan requires the Basin states to report on water quality targets on a
five-yearly basis. The Basin Plan water quality objectives in Chapter 9 are consistent with the
state’s beneficial uses for protecting drinking, industrial and aquatic ecosystems that a
waterway and waterbody can support.
Implementing the SEPP (Waters) protects beneficial uses. It makes sure that actions in the
catchments do not have a detrimental impact on the quality of fresh water and that different
uses and values of water, including drinking, agricultural, recreational and aquatic ecosystem,
are fit-for-purpose consistent with section 5.04 of the Basin Plan.

Continuous improvements to water quality management
Victoria continues to improve planning, management and implementation arrangements
for water quality. The Victorian Government, through its water plan Water for Victoria
(DELWP, 2016) committed to the following initiatives that will improve water quality across
Victoria:
• Protect water quality through the State Environment Protection Policy
• Invest in integrated catchment management
• Provide $222 million state-wide over four years to improve waterway health
• Improve environmental water management in a changing climate
• Support community partnerships and citizen science
• Improve knowledge and information about waterways and catchments
• Improve water delivery efficiency in irrigation districts
• Manage salinity, waterlogging and water quality
• Improve salinity management in the Mallee.
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Table S1: Basin Plan water quality targets and corresponding SEPP (Waters) objectives for water-dependent ecosystems (rivers and streams) in the Target Application
Zones of Wimmera-Mallee WRPA and groundwaters in this area

S1.1. Comparison of Chapter 9 Basin Plan targets for fresh-water dependent ecosystems with alternative targets
adopted by Victoria

Schedule 1: Water quality target tables
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Basin Plan (non-Ramsar) and SEPP (Waters) both use Table 3.4.1, ANZECC & ARMCANZ (2000) at 95% species protection

Note: SEPP (Waters) does not specify temperature as an environmental quality indicator for rivers and streams. Clause 17 of the policy states
that If the level of any environmental quality indicator or objective is not provided for in Schedule 3 for the policy, contamination must not
cause an adverse impact on the beneficial uses, and the level of any indicator must not be greater than— the levels specified in the ANZECC
Guidelines. In this case Section 3.3.2.5 ANZECC & ARMCANZ (2000), specifically Table 3.3.1 applies. These are the same values as included in the
Basin Plan.

SEPP (Waters): deferring to ANZECC and ARMCANZE (2000) Australian and New Zealand Guidelines for Fresh and Marine Water Quality: <=
20%ile and <= 80%ile of the reference distribution.
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The reference site approach recommended in ANZECC & ARMCANZ (2000) was used in the
development of targets in the Basin Plan and the SEPP (Waters) environmental quality
objectives.
The advantages of using SEPP (Waters) environmental quality objectives are:
• they are based on larger and more up-to-date water quality and biological data sets
• with more data available, SEPP (Waters) environmental quality objectives used more reference
site data sets and relied less heavily on expert opinion for objective setting;
• SEPP (Waters) used greater acknowledgement of the importance of levels of ecosystem
modification within the environmental quality objective setting process, resulting in less
stringent (i.e. more realistic) environmental quality objectives for more modified ecosystems
• the Basin Plan assessment method uses the median of the assessment data rather than the
75th percentile used by SEPP (Waters), resulting in a less stringent outcome than for SEPP
(Waters). That is, under the Basin Plan targets, sites only needed to meet the target half the
time, instead of three-quarters of the time as required by SEPP (Waters).
The recent assessment of SEPP (Waters) environmental quality objectives with the Basin Plan
targets found that across the Murray-Darling Basin catchments in Victoria, the proportion of the
time the Basin Plan targets have been met is slightly greater than the SEPP (Waters)
environmental quality objectives (less than 10% difference) except for pH where the differences
were greater than 30%. The SEPP (Waters) objectives, therefore, are generally slightly more
stringent than the Basin Plan targets. It is important to note that greater stringency does not
necessarily equate to ‘better protection’. Through provision of more realistic targets, the lower
stringency identified for the third dot point, above, is likely to enhance uptake of the alternative
targets, supporting a system of regulation and management that improves water quality in a
substantially modified region.
Water-dependent ecosystems (lakes and wetlands non-Ramsar):
The Basin Plan targets for non-Ramsar lakes and wetlands are the same as the targets for rivers
and streams.
The SEPP (Waters) objectives for lakes and wetlands are based on detailed studies of Victorian
lakes and wetlands (EPA 2010), following the ANZECC & ARMCANZ (2000) approach. The SEPP
(Waters) environmental quality objectives are based on lake types, not geographic location (EPA
2010). Therefore, the Basin Plan targets and the SEPP (Waters) objectives cannot be compared,
as the SEPP (Waters) environmental quality objectives cannot be assigned to any individual
target application zone (TAZ ) (i.e., all lake types potentially apply to each TAZ).
Water-dependent ecosystems (Ramsar):
There are currently two Ramsar sites in the Wimmera-Mallee region: the Lowland Wimmera
Valley Ramsar wetland Lake Albacutya and the Kerang Wetlands Ramsar Site (including the
Avoca Marshes). The Kerang Wetlands Ramsar site has Limits of Acceptable Change provided
for salinity concentration (as measured by electrical conductivity) in many wetlands at the site.
Salinity concentration is assessed as a critical component, a high priority risk and the greatest
threat to fish species in the Kerang region (Kellogg, Brown & Root Pty Ltd 2011). However, the
Limits of Acceptable Change are all based on electrical conductivities at or above 4000 µS/cm.
Ramsar sites’ listing criteria and Limits of Acceptable Change are generally based on presence
of biological populations and communities, in particular threatened water-dependent species
and communities; water quality is not always an issue compared to water quantity and habitat
availability and quality.
Therefore, although Limits of Acceptable Change specifying water quality requirements for
individual wetlands could be considered as alternative targets within a Ramsar site, they are
Wimmera–Mallee Water Resource Plan
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rarely provided in the Ramsar process, limited in number and are typically applicable to a single
water body. This greatly restricts their applicability for regional application.
The Basin Plan has separate targets for Ramsar wetlands (Tables 3 and 4). Although SEPP
(Waters) has no environmental quality objectives for Ramsar sites, the SEPP (Waters)
environmental quality objectives for ‘lakes and wetlands’ are specifically derived for the
protection of lakes and wetland types identified in Victoria and therefore are likely to be more
representative of these ecosystems in Victoria, despite not being aimed at any specific Ramsar
plan requirement. This includes the species protection levels for toxicants which incorporates a
recent decision by EPA Victoria’s external Scientific Advisory Panel that 95% species protection
was more appropriate than 99% for Victoria (EPA unpublished, released May 2017). The SEPP
(Waters) Scientific Advisory Panel agreed that 99% protection was too stringent in Victoria and
the 95% was more appropriate. However, for the purposes of Basin Plan implementation, Basin
Plan targets have been applied for Ramsar wetlands under the Wimmera-Mallee Water
Resource Plan.
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99% protection
(max)

Toxicants [Table 3.4.1, ANZECC
& ARMCANZ (2000)]
99% protection
(max)

6.5-8.0 (median
range)

90-110 (median
range)

20 (median)

350 (median)

10 (median)

Basin Plan*

All Lakes and
Wetlands

Lakes and
Wetlands

95% protection
(max)

6.5-8.5 (minmax)

80-120 (minmax)

100 (max)

5 (max)

500 (max)

30 (max)

SEPP (Waters) ¥

Riverine Flowthrough

NA

15 (max)

1500 (max)

100 (max)

SEPP (Waters) ¥

Riverine
Terminal

NA

15 (max)

1500 (max)

100 (max)

SEPP (Waters) ¥

Riverine
Floodplain

Wimmera–Mallee Water Resource Plan

Objectives derived for protection of each lake/wetland type, for Victoria.
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† Objectives derived for protection of rivers and streams in SEPP (Waters) segment 5.2: Murray and Western Plains (Lowlands of the Wimmera and Mallee basins)

* Targets specifically allocated for Ramsar ecosystems in the TAZ A4: Goulburn Lowland Zone

95% protection
(max)

6.8 / 7.8
(25th/75th)

6.4 – 7.7 (median
range)

pH

<40 (75th)

65 /130 (25th/
max)

10 (median)

Turbidity (NTU)

<900 (75th)

85 – 110 (median
range)

350 (median)

Total nitrogen (µg/L)

<50 (75th)

Dissolved oxygen (% sat)

25 (median)

Total phosphorus (µg/L)

SEPP (Waters) †

<2000 (75th)

Basin Plan*

Source

Electrical conductivity (µS/
cm)

Rivers and
streams

Aquatic ecosystem type

Table S2: Basin Plan water quality targets and corresponding SEPP (Waters) objectives applicable to the Lake Albacutya Ramsar Site
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99% protection
(max)

Toxicants [Table 3.4.1, ANZECC
& ARMCANZ (2000)]
99% protection
(max)

6.5-8.0 (median
range)

90-110 (median
range)

20 (median)

350 (median)

10 (median)

Basin Plan*

All Lakes and
Wetlands

Lakes and
Wetlands

95% protection
(max)

6.5-8.5 (minmax)

80-120 (minmax)

100 (max)

5 (max)

500 (max)

30 (max)

SEPP (Waters) ¥

Riverine Flowthrough

Wimmera–Mallee Water Resource Plan

Objectives derived for protection of each lake/wetland type, for Victoria
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† Objectives derived for protection of rivers and streams in SEPP (Waters) segment 5.2: Murray and Western Plains (Lowlands of the Loddon)

* Targets specifically allocated for Ramsar ecosystems in the TAZ A4: Goulburn Lowland Zone

95% protection
(max)

6.8 / 7.8
(25th/75th)

6.5 – 8.3 (median
range)

pH

<40 (75th)

65 /130 (25th/
max)

5 (median)

Turbidity (NTU)

<900 (75th)

80 – 110 (median
range)

320 (median)

Total nitrogen (µg/L)

<50 (75th)

Dissolved oxygen (% sat)

15 (median)

Total phosphorus (µg/L)

SEPP (Waters) †

<2000 (75th)

Basin Plan*

Source

Electrical conductivity (µS/
cm)

Rivers and
streams

Aquatic ecosystem type

NA

15 (max)

1500 (max)

100 (max)

SEPP (Waters) ¥

Riverine
Terminal

Table S3: Basin Plan water quality targets and corresponding SEPP (Waters) objectives applicable to the Kerang Wetlands Ramsar Site
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NA

15 (max)

1500 (max)

100 (max)

SEPP (Waters) ¥

Riverine
Floodplain
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S1.2 Comparison of geographic boundaries for fresh water-dependent
ecosystems
A comparison of geographical boundaries between the Basin Plan and SEPP (Waters) is
complicated not only by boundary differences between the two documents, but also by
differences between target application zone (TAZ) boundaries and water resource plan area
boundaries, within the Basin Plan (see Figure A1).
Table A4 lists the target application zone boundaries for the Wimmera-Mallee water resource
plan area and the valley zones within the water resource plan area that these boundaries cover
and also displays the corresponding SEPP (Waters) segments and sub-segments for the valley
zones within each TAZ.
The Basin Plan sets target values for each target application zone. The part of the Murray and
Western Plains segment that contains the Avon, Richardson, Avoca and Wimmera catchments is
largely equivalent to the A4 Zone and the parts of the cleared foothills and coastal plain and
Uplands A segments that contain the upland reaches of the Avoca and Wimmera catchments
are combined into the B4 Zone. The Mallee catchments that are in the Murray and Western
Plains segment are entirely in the Murray Valley (Lower) zone (lM).

Wimmera–Mallee Water Resource Plan
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Murray-Darling Basin
water resource plan areas
- surface water

Water Quality Zone
A4: Avoca, Campaspe, Loddon and Wimmera
B4: Avoca, Campaspe, Loddon and Wimmera

Wimmera-Mallee

lM: Lower Murray

Victorian Murray

SEPP water quality segment

Northern Victoria

Central Foothills and Coastal Plains
Uplands A
Murray and Western Plains

N

0

75

1 50

KILOMETRES

Figure S1: Comparison of surface water resource plan areas, Basin Plan target application zones and SEPP
water quality segments across Victoria
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Table S4: Basin Plan Target Application Zones and corresponding SEPP (Waters) segments in the WimmeraMallee water resource plan area

Target Application
Zone

Corresponding SEPP
(Waters) segments
and sub-segments

Valley zones

SEPP description

SEPP Sub-segment
description

lM

Lower Murray

Murray and Western
Plains

Lowlands of
Wimmera and Mallee
Basins

A4

Lowland of Avoca,
Campaspe, Wimmera
and Loddon Valleys

Murray and Western
Plains

Lowlands of the
Campaspe, Loddon
and Avoca Basins.

Uplands A

The Grampians

Murray and Western
Plains

Lowlands of the
Campaspe, Loddon
and Avoca Basins

Uplands A

The Grampians

Central Foothills &
Coastal Plains

Uplands of the Avoca,
Wimmera & Hopkins
Basins

B4

Upland of Avoca,
Campaspe, Wimmera
& Loddon Valleys

Wimmera–Mallee Water Resource Plan
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