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Part 1 – Wimmera-Mallee Water Quality Management Plan overview
1.1

Wimmera-Mallee WRP area

Victoria is a signatory to the Murray-Darling Basin Plan (the Basin Plan). Under the Basin Plan
the Department of Environment, Land, Water and Planning (DELWP) is responsible for the
development of water resource plans (WRPs) for five WRP areas under Chapter 10 of the Basin
Plan. This responsibility includes the development of a Water Quality Management Plans
(WQMP) for each WRP area.
The Wimmera-Mallee WRP is the first plan being developed by combining the surface water
WRP area (SW4) and the groundwater WRP area (GW3) as a single instrument. The WimmeraMallee WQMP addresses the surface water and groundwater resources within three catchment
management authorities (CMAs). The Wimmera-Mallee WRP area is located in north-west
Victoria and extends from the Grampians and the Pyrenees Ranges in the south to Ouyen and
Kerang in the north. The western extent of the WRP area is bounded by Victoria’s border with
South Australia and the Northern Victoria WRP area to the east (Figure 27).
1.2

Water resources of Wimmera-Mallee WRP

1.2.1 Surface water resources
Surface water resources in the WRP area are dominated by the Grampian Ranges to the south,
and the broad floodplains of the Wimmera and Avon-Richardson and Avoca River systems
(Figure 27). The region is relatively flat and sits on the geologically stable western plains of
Victoria.
The Wimmera River is the largest closed drainage basin that retains its water flow through a
range of wetland systems and does not outflow to river, ocean or other external bodies. In
exceptionally wet years, it fills in Lake Hindmarsh and Lake Albacutya.
The Avoca River flows into a series of lakes and wetlands such as 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 Murray River or via stream channels to a further series of lakes.
Similarly, the Avon-Richardson catchment is internally drained, with most surface water flowing
into Lake Buloke. The Avoca Marshes, part of the Kerang Wetlands Ramsar site, are a series of
lakes and swamps that differ in permanence, depth and salinity. Other wetlands in the south
include Lake Lalbert, Sandhill and Sandhill West lakes, Lake Marmal, Griffiths swamp and
Terappee swamps including Bradshaw Swamp.
The waterways in the WRP area have been modified to varying extent from their natural state.
The modifications have impacted on the hydrologic regime, physical form, riparian vegetation,
and water quality and in-stream ecology. Rising saline groundwater, turbidity and algal blooms
are among the most common causes of water quality degradation. 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 many of the waterways of the Wimmera-Mallee WRP area. This headworks
system enables water to be shifted between storages and interconnects the three major basins
of the Wimmera, Avoca and Glenelg.
There are four regulated systems in the Wimmera-Mallee WRPA. A notable feature of these
systems is the dynamic change that has been occurring in recent years, following the
completion of the Wimmera Mallee Pipeline in 2010 and the cessation of the Wimmera Irrigation
Area. These two factors have greatly reduced the consumptive water demand requirements
from the Wimmera-Mallee headworks system and resulted in a wide-scale reconfiguration of the
regulated water systems.
The largest unregulated systems in the WRP area include the Avon-Richardson, Avoca and
Upper Wimmera rivers. Surface water resources of the Wimmera-Mallee WRP area have
historically been managed under a series of local management rules in each catchment, except
the Upper Wimmera River where no local management rules are in place.
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Figure 27 - Wimmera-Mallee WRP area showing AWRC drainage boundaries and SDL resource unit
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1.2.2 Groundwater resources
The geology of the Wimmera-Mallee includes alluvium and dune deposits in the vast floodplains,
signifying wind-blown Aeolian landscapes over the Woorinen Formation to the north of the WRP
area and Cambrian rock of the Grampians and St Arnaud groups in the south-east.
Most of the Wimmera River system overlies the regional groundwater flow system within the
Parilla Sands, which is very saline, ranging from 5,000 mg/L in the south to more than 35,000
mg/L in the north of the Wimmera (Wimmera CMA, 2005). Typically the groundwater table is well
below all waterway channels except the Wimmera River. Analysis of depths to the water table
and base flow filtering for the Wimmera River Environmental Flows Study (Alluvium, 2013)
confirmed that there are no significant groundwater contributions to surface water flow beyond
the intrusion of hyper-saline 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 2m.
During low flow conditions, the water quality can become extremely poor and unable to support
fish and macroinvertebrates with salinity levels more than 50,000 μS/cm. 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 all contribute to the low water quality during these 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 portion of the Mallee, on the Victoria-South Australia border (Figure 28).
The Murray Group Limestone Aquifer is shared by Victoria and South Australia and is under
management arrangements. In Victoria, the aquifer is managed as the Murrayville Groundwater
Management Unit (GMU) and extraction is under licence from GWMWater. The Murrayville GMU
covers 1,578 square kilometres and is centred on the town of Murrayville, between Murray-Sunset
National Park (to the north) and the Big Desert State Forest. As per the Victoria-South Australia
Groundwater (Border Agreement), the aquifer is managed as a non-renewable resource and any
extraction is referred to as mining. The current total permissible consumptive volume of the
Murrayville GMU is 10,883ML per annum.
The most significant water quality threats to the groundwater resource include inappropriate
water use practices such as excessive pumping that 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 perched water table causing waterlogging, salt
accumulation, crop or vegetation loss and in some cases damage to infrastructure such as
roads.
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, where groundwater infiltrates colluvium deposited from
weathered and eroded sediments and can discharge at the base of foot-slopes (Wimmera CMA,
2005) and is of reasonable quality. Given the MacKenzie River and Mt William Creek flow next to
the Grampians in places, there is potential for groundwater-surface water interactions.
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Figure 28 - Schematic of the hydrogeology under Murrayville
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1.3

Basin Plan and Water Quality Application Zone

The Basin Plan provides a framework of objectives, targets, planning and management actions
for the maintenance and improvement of water quality of Basin water resources. The key
objective of planning and management of water quality within Basin water resources is to
maintain appropriate water quality for environmental, social, cultural and economic activities.
The objective of water resource planning to improve the water quality is to ensure the Basin
water resources remain fit-for-purpose. In particular, Chapter 9 of the Basin Plan specifies the
key causes of water quality degradation and water quality targets to achieve the water quality
objectives for the Basin water resources. Part 7 of Chapter 10 of the Basin Plan specifies the key
planning requirements for preparation of the water quality plan.
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The Wimmera- Mallee WRP area is divided into three sets of target values for freshwaterdependent ecosystems, known as target application zones as per Schedule 11 of the Basin Plan
(Figure 29). These zones are based on the bio-geographical alignment of water quality in a
freshwater-dependent ecosystem. They are Lower Murray (IM), the upland of Avoca, Wimmera,
Loddon, Campaspe valleys (B4) and lowland of Avoca, Wimmera, Loddon and Campaspe valley
(A4). Default water quality values have been prescribed for each of the freshwater ecosystem
and ecosystem types with a range of water quality characteristics. These water quality target
values are applied only to the freshwater- dependent ecosystem of the surface water resources,
not for the groundwater resources.
Figure 29 - Water quality target application zones in the Wimmera-Mallee WRP area

Surface Water SDL Resource Unit

Water Quality Zone
A4: Lowland of Avoca, Campaspe, Wimmera
and Loddon valleys

MILDURA

B4: Upland of Avoca, Campaspe, Wimmera
and Loddon valleys
MU RR

lM: Lower Murray

A

Y

R
VE
RI

Hattah

Ouyen

LAKE
TYRRELL
(Direl)

SWAN HILL

Birchip
Wycheproof
LAKE
BULOKE

Warracknabeal
(Wurunibial)

Charlton

Donald

Dimboola

AVO C

MERA RIV E R
IM

Nhill

RE
E
K

W

Brim

C

YARRIAMBIACK CREEK

LAKE
HINDMARSH

LAKE
COORONG

L

LAKE
LASCELLES

RRE L
TY

LAKE
ALBACUTYA
(Nalbagatja)

A

A

HORSHAM

SO

264 | Appendix 1

LAKE
WARTOOK
LAKE
BELLFIELD

St Arnaud

D

N RIVER

Glenorchy
R

RIV
ER

AR

ROCKLANDS
RESERVOIR

VE

TAYLORS
LAKE

Navarre

LAKE LONSDALE
K
C EE
F YA N S R

TOOLONDO
RESERVOIR
WHITE
LAKE

PINE
LAKE

RI
E
ZI
CK E N
MA
EK
RE
TON C

NOR

RIC
H

Natimuk

N RIVER

ngan )
g
(Ya

V

O

Stawell
LAKE
FYANS

Wimmera Mallee Water Resource Plan

ARARAT

Avoca

Department of Environment, Land, Water and Planning

1.4

Water quality in the WRP area

Surface water quality is highly variable within the WRP area depending on the water sources
and flow regime. The rocky outcrops of Grampians, rolling flat topography and cleared land
upstream of the headworks system create water quality issues. Eroding channels cause
sediments to be mobilised, which leads to high turbidity and nutrient levels. In some places, the
stream channel also intersects the local groundwater table, which is typically saline.
Water quality in the Wimmera River system has elevated salinity, a high level of turbidity and
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 flows coming from the
northern Grampians to the lower Mt William Creek and Mackenzie River. High turbid, nutrientrich and saline water limits the diversity of macroinvertebrate, fish and plant species to those
tolerant of poor water quality. The intrusion 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 a 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 Taylor’s Lake).
Water quality in the Avon-Richardson River system and the Avoca River system is moderate to
poor (DEPI, 2013). Inflows from many tributaries of the cleared land upstream headworks system
create water quality issues.

Part 2 – Water quality management strategies
2.1

State Environment Protection Policy (SEPP)

Victoria has a framework of water quality protection including instruments containing numerical
water quality targets and objectives relevant to inland waters within the Environment Protection
Act (1970) known as State Environment Protection Policy SEPP (Water of Victoria) and
Groundwaters of Victoria. Environmental Quality Guidelines for Victorian Lakes (EPA, 2010) as
well as the ANZECC Guidelines for Fresh and Marine Water Quality (2000) are considered by
Victoria in defining water quality. Now the existing SEPP (WoV) and SEPP (GoV) are under review.
These policies are expected to be updated, combined and released as a single policy – SEPP
(Waters) – in 2018.
2.2

Basin Salinity Management 2030

Basin Salinity Management 2030 (BSM2030) is built on the previous Basin Salinity Management
Strategy (2001-2015), to deliver strategic and coordinated salinity management for the next 15
years. The strategy facilitates partner governments and their communities to manage salinity,
during a period of transition, as Basin Plan water reforms take effect. Salt interception schemes
are ongoing and will continue to be critical for protecting the river system from salinity.
The core aspects of BSM2030 are:
• maintaining the cap on salinity through the existing Basin salinity targets and the existing
accountability framework
• bringing environmental water fully into the accountability framework in a practical and
pragmatic way
• exploring opportunities to responsively manage salt interception schemes so that operations
can be further optimised and costs can be reduced when river salinity is forecast to be low
• supporting the Basin Plan flow management obligations to have regard to salinity targets for
managing water flows
• supporting Basin states to manage salinity in their catchments through their land and water
management plans and to be consistent with their Basin Plan WRP obligations
• developing fit-for-purpose governance arrangements which reduce the frequency of audit,
Wimmera Mallee Water Resource Plan
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reporting and reviews
•

investing in knowledge to reduce uncertainty and potentially avoid the need for future capital
investment in new joint works and measures

•

undertaking a major strategic review to ensure the strategy continues to guide effective
management of salinity in the Basin.

Figure 30 - The Groundwater Border Agreement in the Wimmera-Mallee WRP area

South Australia and Victoria Groundwaters
Border Agreement Zones
Groundwater SDL Resource Unit

MILDURA

Wimmera-Mallee WRP Groundwater Area
MU RR

Y

A

YR

IV ER

R
VE
RI

E

XC

Hattah

RA

BOUN DARY

ZONE
11B

LU

U
DES THE M

R

Ouyen
ZONE
10B

LAKE
LASCELLES

W

RE
E

Birchip
Wycheproof

Warracknabeal
(Wurunibial)

LAKE
BULOKE

Charlton

Donald

Dimboola

AVO C

MERA RIV E R
IM

Nhill

C

K

ZONE
8B

Brim

YARRIAMBIACK CREEK

LAKE
HINDMARSH

LAKE
COORONG

L

LAKE
ALBACUTYA
(Nalbagatja)

SWAN HILL

RRE L
TY

ZONE
9B

LAKE
TYRRELL
(Direl)

A

266 | Appendix 1

LAKE
WARTOOK
LAKE
BELLFIELD

ngan )
g
(Ya

ROCKLANDS
RESERVOIR

N RIVER

K
C EE
F YA N S R

WHITE
LAKE TOOLONDO
RESERVOIR

D

Glenorchy
R

St Arnaud

SO

VE

RIV
ER

AR

PINE
LAKE

RI
E
ZI
CK E N
MA
EK
RE
TON C

NOR

TAYLORS
LAKE

R

HORSHAM

RIC
H

Natimuk

A VON RIVE

Wimmera Mallee Water Resource Plan

Stawell
LAKE LONSDALE
LAKE
FYANS

ARARAT

Navarre

Avoca

Department of Environment, Land, Water and Planning

2.3

Groundwater (Border Agreement) Act 1985

As mentioned in section 12.2, the groundwater resources along the South Australian and
Victorian border are managed through the Border Groundwaters Agreement that came into
effect in January 1986. The objectives of the agreement are to fairly allocate access to
groundwater along the border while maintaining groundwater quality.
The agreement pertains to the Designated Area, which is a 40-km-wide strip centred along the
border. The Designated Area is divided into 22 zones with 11 zones in each state. For this project,
the relevant zones are 11A (SA) and 11B (Victoria), which are located in the Mallee region (Figure 30).
The Border Groundwaters Agreement Review Committee manages the agreement, including:
• permissible annual volumes
• allowable annual volumes
• permissible rate of groundwater level lowering
• permissible distance from the border
• permissible level of salinity
• bore construction
• five-yearly management review.
In Zone 11B, relatively fresh groundwater is extracted from the confined Tertiary limestone
aquifer that is separated from the water table aquifer, which is saline outside the irrigated areas.
2.4

Murray-Darling Basin Plan objectives

The Basin Plan aims to achieve desired water quality objectives by setting water quality targets.
The water quality objectives are described as qualitative goals or desired outcomes whereas the
targets are quantitative and numeric. Section 10.32 of the Basin Plan specifies that a WQM Plan
is to identify water quality target values for freshwater-dependent ecosystems, irrigation water
and water used for recreational purposes. Default water quality target values are provided in
Schedule 11 whereas the water quality objectives for each beneficial use or value defined in the
Basin Plan are specified in section 9. They include:
• water-dependent ecosystems (declared Ramsar wetlands and other water-dependent
ecosystems)
• raw water for treatment for human consumption
• irrigation water
• recreational water quality
• maintaining good levels of water quality
• salt export.
Numerical targets are specified for water-dependent ecosystems, irrigation water and salt
export in the Basin Plan while targets for raw water for human consumption and recreation defer
to specific NHMRC guidelines.

Part 3 – Recommended target values for the Wimmera- Mallee WRP
area
The Basin Plan proposes target values for quantitative measures of indicators to achieve the
Plan’s water quality objectives.
Targets and target values recommended for the Wimmera-Mallee WRP area are the same as
those presented in the Basin Plan.
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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3.1

Freshwater-dependent ecosystems

The Murray and Western Plains ecosystem segment is identified as the A4 and lM zone. Avoca
and Wimmera catchments are all in the B4 zone. It further divides into two distinct segments;
such as Cleared Foothills and Coastal Plain. The zones each have target values under the Basin
Plan (Table 25).
3.2

Raw water for treatment for human consumption

The Basin Plan defers to the national drinking water guidelines (NHMRC and NRMMC 2015). The
targets focus on raw water for treatment; however, the drinking water guidelines provide targets
for treated water and simply states that raw water requires appropriate treatment.
3.3

Irrigation water

The primary target for irrigation water is an electrical conductivity of less than 833 μS/cm
(approximately 500 mg/L total dissolved solids). The objectives for irrigated agriculture defer to
ANZECC and ARMCANZ (2000) and are preferable to the Basin Plan targets as they cover a
much wider range of indicators and will, therefore, provide better protection for agricultural
water users. Section 9.17(2) of the Basin Plan specifies that the water quality targets for irrigation
water apply at sites in the Murray-Darling Basin where water is extracted by an irrigation
infrastructure operator for the purpose of irrigation. However, no irrigation infrastructure
operators deliver services in the Wimmera-Mallee WRP area.
3.4

Salinity

To maintain and achieve the end-of-valley Basin salinity targets, salinity is measured at two sites
within the WRP area: the Wimmera River at Horsham Weir and the Avoca River at Quambatook.
These may need to be assessed every 10 years to meet Basin Plan requirements. There are no
salinity monitoring sites in the Avon or Richardson catchments.
3.5

Water used for recreational purpose

The Basin Plan specifies the cyanobacteria values as per the NHMRC recreation guidelines. This
value is also consistent with existing SEPP values that are in line with ANZECC and ARMCANZ
(2000), which is also deferred to the NHMRC Recreational waters guidelines. The proposed Basin
Plan objectives will therefore provide appropriate protection for the recreational use of waters.
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Table 25 - Water quality targets for the Wimmera-Mallee WRP area (values from (Aust Gov, 2012))
Use

MDBP indicator

Waterdependent
ecosystems

Target for target application zones (TAZ)
TAZ lM

TAZ A4

TAZ B4

pH

>6.5 <9.0

>6.5 <8.3

>6.5 <8.3

Turbidity

<50 NTU

<30 NTU

<10 NTU

Total
phosphorus

<100 μg/L

<45 μg/L

<25 μg/L

Total nitrogen

<1000 μg /L

<900 μg /L

<600 μg/L

Dissolved
oxygen

>85 and max. 110%
saturation

>80 and max. 110%
saturation

>80 and max. 110%
saturation

Temperature

>20%ile <80%ile
monthly water
temperature

>20%ile <80%ile
monthly water
temperature

Toxicants

Table 3.4.1, ANZECC and ARMCANZ (2000); use 99% species
protection level

pH

>6.5 <8.3

Turbidity

<20 NTU

Total
phosphorus

<10 μg/L

Total nitrogen

<350 μg/L

Dissolved
oxygen

>90 and max. 110% saturation

Temperature

>20%ile <80%ile monthly water temperature

Toxicants

Table 3.4.1, ANZECC and ARMCANZ (2000); use 99% species
protection level

pH

>6.5<8.0

Turbidity

<20 NTU

Total
phosphorus

<10 μg/L

Total nitrogen

<350 μg/L

Dissolved
oxygen

>90 and max. 110 % saturation

Temperature

>20%ile <80%ile monthly water temperature

Toxicants

Table 3.4.1, ANZECC and ARMCANZ (2000); use 99% species
protection level

Recreational
waters

Cyanobacteria

Chapter 6, NHMRC (2008)

Irrigation
waters

EC

833 μS/cm

Salinity
(end-ofvalley)

EC

MDBP, at specific sites every 10 years

Lake
Albacutya

Avoca
Marshes,
Kerang
Wetlands

Wimmera Mallee Water Resource Plan
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temperature
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Part 4 – Causes or likely causes of water quality degradation
Section 10.30 of the Basin Plan specifies that a water quality management plan must identify
key causes, or likely causes, of water quality degradation in the WRP area and have regard to
the key causes of water quality degradation identified in Part 2 of Chapter 9 and Schedule 10 of
the Basin Plan.
Chapter 9 Part 2 of the Basin Plan specified the following nine types of water quality
degradation:,
• elevated levels of salinity
• elevated levels of suspended matter
• elevated levels of nutrients, including phosphorus and nitrogen
• elevated cyanobacteria cell counts or biovolume, toxins and odour compounds
• water temperature outside natural ranges
• dissolved oxygen outside natural ranges
• elevated levels of pesticides, heavy metals and other toxic contaminants
• pH outside natural ranges
• elevated pathogen counts.
Each type of water quality degradation listed above has its own list of key causes that lead to
that type of water quality degradation occurring in the Murray-Darling Basin (in schedule 10 of
the Basin Plan). The types and causes are presented in Table 27.
4.1

Preliminary risk assessment for WRPs

The Basin Plan also requires that WRPs have regard to and assess current and future risks to the
condition and continued availability of water resources in the WRP area (section 10.41 (1)). The
Basin Plan requires that the assessment consider risks relating to:
• water condition and availability (10.41 (1)) for economic (4.02 (2) (a)), social, cultural, Indigenous
and other public benefit values (4.02 (2) (b))
• water will not be of a suitable quality for use (4.02 (1) (b)) including salinity (10.41 (2) (d))
• poor health of water-dependent ecosystems (4.02 (1) (c))
• meeting environmental watering requirements (identified in Victoria’s long-term watering
plans) (10.41 (2) (a))
• groundwater systems (including structural damage and groundwater/surface water
connections) (10.20 (1) (a) and (b))
• interception activities (10.23).
For the purpose of the risk assessment, work has been completed for the five WRPs in Victoria
consistent with approaches used in ISO 31000, section 10.40. The process provided an overview
of the risk factors across the WRP areas, and the results from the risk assessment were
amalgamated across several levels. The causes of risk to water quality presented in the
preliminary risk assessment are not the same as the causes of water quality degradation in the
Basin Plan.
In total, 17 causes of risks were identified in the preliminary risk assessment. These risks are
found to be more in a high-level risk assessment at a WRP area scale rather than on a more
local scale. The causes of risks identified in the risk assessment were not equivalent to the key
causes of degradation identified in Schedule 10 of the Basin Plan.
Causes of risks identified in the preliminary risk assessment are:
• climate change
• extreme drought
• extreme wet periods
• flooding
• bushfires
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• land use change affecting water availability
• land use change affecting water condition
• existing land use practices and waterway condition and use
• farm dams
• earth resource extraction/development
• point source discharges
• increased utilisation of water access rights
• increase in the number of rights and volume of entitlements
• non-compliance with the Victorian Water Act
• changes to timing and location of demands
• major asset failures
• pest animals and weeds.
4.2

Risks to groundwater quality

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.
The existing SEPP (GoV) provides a framework for the protection of groundwater throughout Victoria. While
SEPP does not detail threats or causes, the associated Policy Impact Assessment lists sources of groundwater
pollution:
• waste disposal including landfills and septic tanks
• bulk chemical storage (e.g. petroleum storage)
• agricultural chemicals
• chemical manufacturing including explosives
• electroplating
• intensive agriculture.
These sources of pollution are critical to groundwater quality degradation, but are not relevant to the WRP
area.
4.3

Causes or likely causes of water quality degradation in the Wimmera-Mallee WRP area

The causes and likely causes of water quality degradation in the Wimmera-Mallee WRP area are summarised
below and arranged by type of water quality degradation consistent with Schedule 10 of the Basin Plan.
Elevated levels of salinity
• Saline groundwater and surface water discharges into surface water systems
• Reduction in streamflows, limiting the dilution of salinity
Elevated levels of suspended matter
• Land management practices including:
-- inappropriate cultivation
-- overgrazing and riparian grazing
-- poor soil conservation practices (including pests and weeds, earth resources extraction, and recreation
such as wave wash from speedboats)
• Practices that lead to a decline in stream geomorphology
• Major asset failure (no corresponding cause in Basin Plan)
• Bushfires (no corresponding cause in Basin Plan)
Elevated levels of nutrients
• Reduction in streamflows, limiting the dilution of nutrients
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• Land management practices including:
-- inappropriate cultivation
-- overgrazing and riparian grazing
-- poor soil conservation practices (including pests and weeds, earth resources extraction, and
recreation such as wave wash from speed boats)
-- practices that lead to a decline in stream geomorphology
• Major asset failure
• Bushfires
Water temperature outside natural ranges
• Reduced flows
• Removal of riparian shading
• Warmer ambient air temperatures
Dissolved oxygen outside natural ranges
• Reduced flows
• Removal of riparian shading
• Eutrophication leading to algal blooms
• Microorganisms consuming organic matter (e.g. blackwater events)
• Bushfires
Elevated levels of pesticides and other contaminants
• Poor management of pesticides (spray drift, runoff, leaching, erosion of contaminated soils,
inappropriate disposal)
• Inappropriate disposal and management of industrial and other waste
• Exposure of acid sulfate soils and subsequent release of sulfuric acid
• Bushfires (contamination from fire retardants/suppressants)
pH outside natural ranges
• Exposure to the air of soils containing iron sulfide minerals
Elevated pathogen count
• Pathogens entering water via human and animal waste
• Pathogens entering water via sewage discharges
Elevated levels of cyanobacteria
• Little or no flow
• Stratification
• Sunlight
• Nutrient availability
• Seeding from upstream
Elevated levels of 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 WRP area. These causes or likely causes of water quality
degradation and the extent of risk are presented in Table 3 on page xxx.
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Part 5 – Water quality measures
Section 10.33 of the Basin Plan specifies that a WQM Plan must specify measures to be
undertaken in, or in relation to, the water resources of the WRP area that contribute to the
achievement of water quality objectives.
A detailed assessment was undertaken to identify and document measures applicable to each
relevant cause of water quality degradation in the Wimmera-Mallee WRP area, and their risk
rating is presented in Table 28.
The types and causes of water quality degradation were identified for the Wimmera-Mallee WRP
area and listed with corresponding risk ratings. The management/mitigation actions undertaken
to reduce the risks posed by the causes of water quality degradation were identified from
management and risk assessment documents. The key policies, strategies and plans for
addressing causes of water quality degradation were identified as the measures to be
undertaken to contribute to the achievement of the Basin Plan objectives.
Several existing water management strategies and policies were assessed to see how they can
address the causes or likely causes of water quality degradation. For example, the Basin salinity
plan clearly describes the future risks and mitigation activities. The monitoring and evaluation
components of the management plan will provide the information required to actively manage
potential salinity risks.
It is noted that measures are works within policies, plans, programs and strategies that are
being, or will be, implemented. Measures are prepared having regard to the causes, or likely
causes, of water quality degradation and the target values identified for the Basin Plan water
quality objectives. ‘Having regard to’ does not mean that measures are required to set out
programs to achieve the targets.
The measures proposed by Victoria for the Basin Plan include:
Implementation of Basin Salinity Management 2030 (BSM 2030)
Committing to and implementing BSM 2030 is an important measure towards addressing a type
of water quality degradation identified in the Basin Plan (elevated levels of salinity), and
contributes towards achieving objectives for water-dependent ecosystems, irrigation water, and
raw water for treatment for human consumption.
BSM 2030 describes actions that can be undertaken but leaves management responsibility to
the states to meet targets. Key actions described in BSM 2030 include salt interception schemes,
flow management and salt reduction management in catchments and sub-catchments.
Declaration and implementation of revised SEPP (Waters)
Declaration and implementation of SEPP (Waters) will be an important measure towards
addressing several types of water quality degradation, including elevated levels of nutrients,
suspended matter, toxicants and cyanobacteria, as well as pH and dissolved oxygen outside
natural ranges. This will contribute towards achieving objectives for water-dependent
ecosystems, recreation, and raw water for treatment for human consumption.
Attainment programs for management and improvement of water quality will include clauses or
provisions that require rules for regulatory decision makers and obligations on industry to
manage and reduce potential water quality impacts. The numerical water quality objectives will
be derived at a sub-regional scale and will be directly relevant to target application zones.
Implementation and evaluation of environmental water programs
Environmental watering contributes substantial water quality benefits to receiving waters,
diluting nutrients and salts, reducing build-up of organic matter that can lead to blackwater
events, and reducing the likelihood and extent of exposure of potential acid sulfate soils. This will
primarily contribute towards achieving objectives for water-dependent ecosystems, irrigation,
recreation, and raw water for treatment for human consumption.
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The Victorian Environmental Water Holder manages several environmental watering projects
within the Wimmera-Mallee WRP area. These include a statewide seasonal watering plan and
environmental watering of Wimmera River, Wimmera-Mallee wetlands, Hattah Lakes and the
Lower Murray wetlands.
CMA strategies and plans
The implementation of regional strategies and their subordinate plans and programs provides
active management focused on addressing the most important types of water quality
degradation in their regions, and contributes primarily towards meeting Basin Plan objectives
for water-dependent ecosystems and recreation.
Regional catchment strategies provide the primary integrated planning framework for land,
water and biodiversity management in each of the 10 catchment management regions of
Victoria, and the strategic framework for action, under which are found a range of substrategies and action plans for each region.
Regional waterway management strategies outline regional goals for waterway management
and strategic regional work programs. Information from regional waterway management
strategies is also used as a key input to environmental water planning arrangements.

Part 6 – Monitoring, data management and reporting
Victoria manages its freshwater 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. DELWP, with the help of catchment management
authorities (CMAs) and water corporations carry out monitoring programs across the state,
including the Wimmera-Mallee WRP area, 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. DELWP monitors Victoria’s environmental water
quality through its Victorian Water Quality Monitoring Network, largely through Regional Water
Monitoring Partnerships and biological monitoring partnering with the Environment Protection
Authority.
The Regional Water Monitoring Partnerships (surface water) and the State Observation Bore
Network (groundwater) are collaborative and cooperative arrangements managed by DELWP to
meet water monitoring responsibilities as set out in the Water Act.
There are a range of strategies which all assist in the management of water quality across the
state. These include, but are not limited to:
• State Environment Protection Policy
• Regional Sustainable Water strategies
• Victorian Environmental Water Holder seasonal watering plan
• Strategies and plans delivered by other stakeholders include
• Regional Catchment strategies
• 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 State Environment Protection Policy (Waters of Victoria) 2003 sets out indicators and
quantitative objectives to protect the uses of the state’s water resources of public importance.
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The policy identifies beneficial uses, and sets environmental quality objectives and indicators to
measure whether these uses are being protected.
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 SEPP protects beneficial uses, ensures
that actions in the catchments do not have detrimental impact on the quality of freshwater and
also ensures that different use and values of water (including drinking, agricultural and
recreational and aquatic ecosystem) are fit-for-purpose consistent with section 5.04 of the Basin
Plan.
Monitoring in the Wimmera-Mallee WRP area is also proposed to consider principles of
responsibility as set out in section 13.03 and 13.04 of the Basin Plan.

Table 26 - Principles to be applied in monitoring and evaluating the effectiveness of the Basin Plan (as per
section 13.03 of the Basin Plan)

Applicable to
Victoria

Principle

Description

Principle 1

The Authority is responsible for leading monitoring at the Basin
scale.

Not applicable

Principle 2

The Authority is responsible for leading all evaluations of the
effectiveness of the Basin Plan, with Basin states, the
Commonwealth Environmental Water Holder and Commonwealth
Department enabling evaluations by collecting, analysing and
reporting information (including data) in a fit-for-purpose manner.

Not Applicable

Principle 3

Commonwealth agencies and Basin states should report against
matters in a manner which reflects the degree to which they are
responsible for those matters.

Applicable

Principle 4

Monitoring and evaluation should be undertaken within the
conceptual framework of program logic.

Applicable

Note: Program logic is a mechanism that helps to determine when
and what to evaluate so that resources can be used effectively and
efficiently (see the Australian Government’s NRM MERI Framework).
Principle 5

Monitoring and evaluation findings, including progress towards
meeting targets and trends in the condition and availability of Basin
water resources, should enable decision-makers to use adaptive
management.

Applicable

Principle 6

Monitoring and evaluation should harness the monitoring
capabilities of existing Basin state and Commonwealth programs
(including jointly funded programs), provided that the programs are
consistent with the principles in this Part, with a view to aligning and
improving these programs over time.

Applicable

Principle 7

The best available knowledge (including scientific, local and
cultural), evidence and analysis should be used where practicable to
ensure credibility, transparency and usefulness of monitoring and
evaluation findings.

Applicable
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Principle 8

Basin states and the Commonwealth should collaborate on the
technical and operational elements of monitoring and evaluation to
build engagement and ownership.

Applicable

Principle 9

A risk-based approach should be used for investment in monitoring
and evaluation.

Applicable

Principle 10

Monitoring and reporting should be timely, efficient, cost-effective
and consistent, and should supply the information needed for
evaluation.

Applicable

Principle 11

To the extent possible, there should be open access to information
collected, used in or generated by monitoring and evaluation.

Applicable

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 to satisfy needs including, legislative/regulatory compliance,
performance monitoring, policy development, and operational decision-making.
Reporting
Victoria has a range of reporting initiatives that are being implemented to improve water quality
monitoring (see below). Data collected primarily through the Regional Water Monitoring
Partnership, State Observation Network and salinity management program is made available
for a variety of data sources and reports.
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. This
report provides a summary of water availability, water allocation, and use of bulk water for
surface water and groundwater.
Basin Salinity Management 2030: Monitors and document salinity management including
analysing and modelling to quantify, validate and review accountable actions to delayed salinity
impacts. BSM 2030 supports river managers, environmental holders and other water managers.
Victoria also reports on streamflow and salinity for end-of-valley target sites annually. Every
second year, a comprehensive report is provided to the Ministerial Council on the progress
against BSM 2030 objectives. Every other year, a status report is provided for the Basin
Operating Committee along with a summary report for the Ministerial Council.
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Table 27 - Water quality types, causes or likely causes and driving processes with corresponding management actions, measures and gaps
Type of water
Cause of water quality
quality
degradation (source: Basin
degradation
Plan)
(source: Basin Plan)

Driving processes
(source: preliminary risk
assessment and CMA
documents)

Elevated salinity

Existing land use (no
mitigation)

Saline groundwater and
surface water discharges into
surface water systems

Risk
rating*

Management actions
identified to address
causes of water quality
degradation

Measures (management
plans and programs)

Salt interception

BSM 2030

No catchment-specific
actions available

BSM 2030

No flow management plans
for Avoca, Avon or
Richardson rivers

Catchment specific actions’

Gaps

Extreme wet period
Land use change
Flooding and overbank
inundation
Bushfires

Reduction in streamflows,
limiting the dilution of salinity

Existing land use (no
mitigation)
Climate change
Extreme drought
Farm dams
Major asset failure
Increased utilisation of water
rights
Non-compliance with
Victorian Water Act

Flow management

Long Term Water Plan:
Wimmera-Mallee (DELWP
2015)
Seasonal Water Proposal for
the Wimmera System
2016-2017
Mallee CMA Waterway
Strategy 2014-2022
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Type of water
Cause of water quality
quality
degradation (source: Basin
degradation
Plan)
(source: Basin Plan)

Driving processes
(source: preliminary risk
assessment and CMA
documents)

Elevated suspended
matter

Existing land use (no
mitigation)

Land management practices
including:
•

Inappropriate cultivation

•

Overgrazing and riparian
grazing

•

Poor soil conservation
practices

•

Practices that lead to
decline in stream
morphology

Risk
rating*

Management actions
identified to address
causes of water quality
degradation
Updated water quality
objectives (turbidity) for
revised SEPP (Waters)

Measures (management
plans and programs)
SEPP (Waters)
Wimmera CMA Waterway
Strategy 2014-2022.

Gaps
Wimmera priority waterways
only

Extreme wet period

Land use change

Management activities to
reduce threats to waterway
condition (including fencing
eroding tributary streams)

Flooding and overbank
inundation
Poor soil conservation
practices

Pests and weeds, including
carp (no corresponding cause
for carp in Basin Plan)

Pest and weed controls

Earth resource extraction

Waste management.
No offsite discharges

No corresponding cause

Major asset failure

Asset management

No corresponding cause

Bushfires

Bushfire management

Regional Strategic Bushfire
management plans (see
WCMA Waterway Strategy
2014-2022)

Poor soil conservation
practices, wave wash (e.g.
from speedboats)

Recreation

Establish bollards along
Murray River at sites with
prevalence of bank erosion

Mallee CMA Waterway
Strategy 2014-2022

Land management practices,
including:
•

Poor soil conservation
practices

•

Practices that lead to
decline in stream
morphology

Very high

Low

High

Very low

Medium

Not considered

Wimmera CMA Waterway
Strategy 2014-2022
Mallee CMA Waterway
Strategy 2014-2022
SEPP (Waters) and EP Act
1970

Not considered in CMA
strategies

*in preliminary risk assessment

Driving processes
Cause of water quality
degradation (source: Basin
assessment and CMA
degradation
Plan)
documents)
(source: Basin Plan)
Type of water

quality
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Elevated nutrients

Reduction in streamflows,
limiting the dilution of
nutrients

Climate change

Risk
rating*

Management actions
identified to address
causes of water quality
degradation
Flow management

Extreme drought
Increased utilisation of water
rights

•

Inappropriate cultivation

Extreme wet period

•

Overgrazing and riparian
grazing

•

Poor soil conservation
practices

•

Practices that lead to
decline in stream
morphology

Poor soil conservation
practices

Flooding and overbank
inundation
Land use change

Long Term Water Plan:
Wimmera-Mallee (DELWP
2015)

No flow management plans
for Avoca, Avon or
Richardson rivers

Mallee CMA Waterway
Strategy 2014-2022

Farm dams
Existing land use (no
mitigation)

Gaps

Seasonal Water Proposal for
the Wimmera System
2016-2017

Non-compliance with
Victorian Water Act

Land management practices
including:

Measures (management
plans and programs)

Updated water quality
objectives (turbidity) for
revised SEPP (Waters)

SEPP (Waters)
Wimmera CMA Waterway
Strategy 2014-2022.

Management activities to
reduce threats to waterway
condition (including fencing
eroding tributary streams)

Pests and weeds, including
carp (no corresponding cause
for carp in Basin Plan)

Pest and weed controls

Earth resource extraction

Waste management. No
offsite discharges

No corresponding cause

Major asset failure

Asset management

No corresponding cause

Bushfires

Bushfire management

Regional Strategic Bushfire
management plans (see
WCMA Waterway Strategy
2014-2022)

Poor soil conservation
practices, wave wash (e.g.
from speedboats)

Recreation

Establish bollards along
Murray River at sites with
prevalence of bank erosion

SEPP (Waters)

Land management practices
including:
•

Poor soil conservation
practices

•

Practices that lead to
decline in stream
morphology

Very high

Low

High

Very low

Medium

Not considered

Wimmera priority waterways
only

Wimmera CMA Waterway
Strategy 2014-2022
Mallee CMA Waterway
Strategy 2014-2022
SEPP (Waters) and EP Act
1970

Not considered in CMA
strategies

Mallee CMA Waterway
Strategy 2014-2022

*in preliminary risk assessment
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Type of water
Cause of water quality
quality
degradation (source: Basin
degradation
Plan)
(source: Basin Plan)

Driving processes
(source: preliminary risk
assessment and CMA
documents)

Elevated levels of
cyanobacteria

Not directly assessed.
Considered a consequence of
elevated nutrients

Little or no flow

Risk
rating*

Management actions
identified to address
causes of water quality
degradation
Flow management

Measures (management
plans and programs)

Gaps

Long Term Water Plan:
Wimmera-Mallee (DELWP
2015)

No flow management plans
for Avoca, Avon or
Richardson rivers

Seasonal Water Proposal for
the Wimmera System
2016-2017
Mallee CMA Waterway
Strategy 2014-2022
Stratification
Sunlight

None specifically identified,
but riparian zone
improvement will help

Wimmera, Mallee and
North-Central CMA regional
catchment strategies

Availability of phosphorus and
nitrogen

See nutrients

See nutrients

Seeding from upstream

None identified

None identified

Very high

Low

High

Very low

Medium

Not considered

Seeding not addressed

*in preliminary risk assessment
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Type of water
Cause of water quality
quality
degradation (source: Basin
degradation
Plan)
(source: Basin Plan)

Driving processes
(source: preliminary risk
assessment and CMA
documents)

Water temperature
outside natural
ranges

Climate change

Reduced flows

Risk
rating*

Management actions
identified to address
causes of water quality
degradation
Flow management

Measures (management
plans and programs)

Gaps

Long Term Water Plan:
Wimmera-Mallee (DELWP
2015)

No flow management plans
for Avoca, Avon or
Richardson rivers

Seasonal Water Proposal for
the Wimmera System
2016-2017
Mallee CMA Waterway
Strategy 2014-2022
No corresponding cause

Reduced flows

Climate change causing
warmer ambient air
temperatures
Extreme drought

No relevant local
documentation.
State and Federal actions
determine outcomes
Flow management

Long Term Water Plan:
Wimmera-Mallee (DELWP
2015)

No flow management plans
for Avoca, Avon or
Richardson rivers

Seasonal Water Proposal for
the Wimmera System
2016-2017
Mallee CMA Waterway
Strategy 2014-2022
No corresponding cause

Very high

Low

High

Very low

Medium

Not considered

Extreme drought causing
warmer ambient air
temperatures

No relevant local
documentation.
State and Federal actions
determine outcomes

*in preliminary risk assessment
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Type of water
Cause of water quality
quality
degradation (source: Basin
degradation
Plan)
(source: Basin Plan)

Driving processes
(source: preliminary risk
assessment and CMA
documents)

Dissolved oxygen
outside natural
ranges

Climate change

Flow management

Extreme drought

Riparian zone management

Reduced flows

Risk
rating*

Management actions
identified to address
causes of water quality
degradation

Stratification causing anoxic
bottom layer impacting
benthic biota

Measures (management
plans and programs)

Gaps

Long Term Water Plan:
Wimmera-Mallee (DELWP
2015)

No flow management plans
for Avoca, Avon or
Richardson rivers

Seasonal Water Proposal for
the Wimmera System
2016-2017
Mallee CMA Waterway
Strategy 2014-2022.
Wimmera, Mallee and
North-Central CMA regional
catchment strategies

No corresponding cause

Bushfires (leading to removal
of riparian shading)

Bushfire management
Also see nutrients

Eutrophication leading to
algal blooms

Regional Strategic Bushfire
management plans (see
WCMA Waterway Strategy
2014-2022)

Bushfires (leading to
increased catchment inputs of
nutrients)
Pests and weeds

See nutrients

Existing land use (no
mitigation)
Major asset failure
Farm dams (reduced flows)
Increased utilisation of water
rights
Non-compliance with
Victorian Water Act
Land use change
Microorganisms consuming
organic matter

Flooding and overbank
inundation

Flow management

Long Term Water Plan:
Wimmera-Mallee (DELWP 2015)
Seasonal Water Proposal for
the Wimmera System
2016-2017

No flow management plans
for Avoca, Avon or
Richardson rivers

Mallee CMA Waterway
Strategy 2014-2022.

Very high

Low

High

Very low

Medium

Not considered

*in preliminary risk assessment
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Type of water
Cause of water quality
quality
degradation (source: Basin
degradation
Plan)
(source: Basin Plan)

Driving processes
(source: preliminary risk
assessment and CMA
documents)

Elevated levels of
pesticides and other
contaminants

No corresponding cause
under ‘Pesticides’ This cause
of degradation is
accommodated in the Basin
Plan under the type of water
quality degradation: ‘pH
outside natural ranges’

Climate change, leading to
drying/exposure of acid
sulfate soils and subsequent
release of sulfuric acid

See pH

No corresponding cause
under ‘Pesticides’. This cause
of degradation is
accommodated in the Basin
Plan under the type of water
quality degradation: ‘pH
outside natural ranges’

Extreme drought, leading to
the drying/exposure of acid
sulfate soils and subsequent
release of sulfuric acid

See pH

Inappropriate disposal and
management of industrial and
other waste

Earth resource extraction
(hydrocarbon spills)

Waste management

No corresponding cause

Bushfires (leading to the use
of fire retardants/
suppressants)

Bushfire management

Regional Strategic Bushfire
management plans (see
WCMA Waterway Strategy
2014-2022)

Poor management of
pesticides (spray drift, runoff,
leaching, erosion of
contaminated soils,
inappropriate disposal)

Land use change (increased
cropping)

Spray drift is a pollution
event and liable for
prosecution

EP Act 1970

Poor management of
pesticides (spray drift, runoff,
leaching, erosion of
contaminated soils,
inappropriate disposal)

Existing land use (no
mitigation)

Spray drift is a pollution
event and liable for
prosecution

EP Act 1970

Inappropriate disposal of
pesticides

Point source discharges
(pesticide spill)

Constitutes a pollution event
and liable for prosecution

EP Act 1970

Very high

Low

High

Very low

Medium

Not considered

Risk
rating*

Management actions
identified to address
causes of water quality
degradation

No offsite discharges

Measures (management
plans and programs)

Gaps

SEPP (Waters) and EP Act
1970

*in preliminary risk assessment
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Type of water
Cause of water quality
quality
degradation (source: Basin
degradation
Plan)
(source: Basin Plan)

Driving processes
(source: preliminary risk
assessment and CMA
documents)

pH outside natural
ranges

Exposure to the air of soils
containing iron sulfide
minerals

Climate change, leading to the
drying/exposure of acid
sulfate soils and subsequent
release of sulfuric acid

Exposure to the air of soils
containing iron sulfide
minerals

Extreme drought, leading to
the drying/exposure of acid
sulfate soils and subsequent
release of sulfuric acid

Pathogens entering water via
human and animal waste

Climate change, via lack of
dilution from any wastewater
spills and/or diffuse animal
waste

Elevated pathogen
count

Risk
rating*

Management actions
identified to address
causes of water quality
degradation
Flow management

Riparian zone management
New water quality objectives
and management programs
in SEPP (Waters)

Pathogens entering water via
sewage discharges

Extreme wet period leading to
emergency discharges from
sewage treatment plants

New WQ objectives and
management programs in
SEPP (Waters)

Pathogens entering water via
sewage discharges

Flooding and overbank
inundation leading to
emergency discharges from
sewage treatment plants

Environment Protection Act
1970

High

Very low

Medium

Not considered

Long Term Water Plan:
Wimmera-Mallee (DELWP
2015)

No flow management plans
for Avoca, Avon or
Richardson rivers

Mallee CMA Waterway
Strategy 2014-2022.

Extreme drought, via lack of
dilution from any wastewater
spills and/or diffuse animal
waste

Low

Gaps

Seasonal Water Proposal for
the Wimmera System
2016-2017

Pathogens entering water via
human and animal waste

Very high

Measures (management
plans and programs)

Wimmera CMA Waterways
Strategy

No diffuse pathogen actions
identified for Mallee, Avoca
or Avon-Richardson

SEPP (Waters)

Environment Protection Act
1970
SEPP (Waters)

*in preliminary risk assessment
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Table 28 - Types of water quality degradation with causes, driving processes and risk ratings
Type of water quality
degradation (source: Basin
Plan)
Elevated suspended matter

Cause of water quality degradation (Basin
Plan)
Land management practices including:

Driving processes (preliminary risk assessment
and CMA documents)

Risk rating in preliminary
risk assessment

Existing land use (no mitigation)

Inappropriate cultivation
Overgrazing and riparian grazing

Extreme wet period

Poor soil conservation practices

Land use change

Practices that lead to decline in stream morphology

Flooding and overbank inundation

Poor soil conservation practices

Pests and weeds, including carp (no corresponding
cause for carp in Basin Plan)

Land management practices including:

Earth resource extraction

Poor soil conservation practices
Practices that lead to decline in stream morphology
No corresponding cause

Major asset failure (no corresponding cause in Basin
Plan)

No corresponding cause

Bushfires (no corresponding cause in Basin Plan)

Poor soil conservation practices

Recreation

Wave wash (e.g. from speedboats)
Elevated salinity

Saline groundwater and surface water discharges
into surface water systems

Existing land use (no mitigation)
Extreme wet period
Land use change
Flooding and overbank inundation
Bushfires

Reduction in streamflows, limiting the dilution of
salinity

Existing land use (no mitigation)
Climate change
Extreme drought
Farm dams
Major asset failure
Increased utilisation of water rights
Non-compliance with Victorian Water Act

Very high

Low

High

Very low

Medium

Not considered

*in preliminary risk assessment
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Type of water quality
degradation (source: Basin
Plan)

Cause of water quality degradation (Basin
Plan)

Water temperature outside natural
ranges

Reduced flows

Driving processes (preliminary risk assessment
and CMA documents)

Risk rating in preliminary
risk assessment

Climate change

Removal of riparian shading
No corresponding cause

Climate change causing warmer ambient air
temperatures

Reduced flows

Extreme drought

Removal of riparian shading

Dissolved oxygen outside natural
ranges

No corresponding cause

Extreme drought causing warmer ambient air
temperatures

Reduced flows

Climate change

Removal of riparian shading

Extreme drought
Stratification causing anoxic bottom layer impacting
benthic biota

No corresponding cause

Bushfires (leading to removal of riparian shading)

Eutrophication leading to algal blooms

Bushfires (leading to increased catchment inputs of
nutrients)
Pests and weeds
Existing land use (no mitigation)
Major asset failure
Farm dams (reduced flows)
Increased utilisation of water rights
Non-compliance with Victorian Water Act
Land use change

Micro-organisms consuming organic matter

Very high

Low

High

Very low

Medium

Not considered

Flooding and overbank inundation

*in preliminary risk assessment
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Wimmera Mallee Water Resource Plan

Type of water quality
degradation (source: Basin
Plan)

Dissolved oxygen outside natural
ranges

Cause of water quality degradation (Basin
Plan)

Driving processes (preliminary risk assessment
and CMA documents)

Reduced flows

Climate change

Removal of riparian shading

Extreme drought

Risk rating in preliminary
risk assessment

Stratification causing anoxic bottom layer impacting
benthic biota
No corresponding cause

Bushfires (leading to removal of riparian shading)

Eutrophication leading to algal blooms

Bushfires (leading to increased catchment inputs of
nutrients)
Pests and weeds
Existing land use (no mitigation)
Major asset failure
Farm dams (reduced flows)
Increased utilisation of water rights
Non-compliance with Victorian Water Act
Land use change

Microorganisms consuming organic matter
Elevated levels of pesticides and
other contaminants

Flooding and overbank inundation

No corresponding cause under ‘Pesticides’. This
Climate change, leading to the drying/exposure of acid
cause of degradation is accommodated in the Basin sulfate soils and subsequent release of sulfuric acid
Plan under the type of water quality degradation:
‘pH outside natural ranges’
No corresponding cause under ‘Pesticides’. This
Extreme drought, leading to the drying/exposure of acid
cause of degradation is accommodated in the Basin sulfate soils and subsequent release of sulfuric acid*
Plan under the type of water quality degradation:
‘pH outside natural ranges’
Inappropriate disposal and management of
industrial and other waste

Earth resource extraction (hydrocarbon spills)

No corresponding cause

Bushfires (leading to the use of fire retardants/
suppressants)

Poor management of pesticides (spray drift, runoff,
leaching, erosion of contaminated soils,
inappropriate disposal)

Land use change (increased cropping)

Poor management of pesticides (spray drift, runoff,
leaching, erosion of contaminated soils,
inappropriate disposal)

Existing land use (no mitigation)

Inappropriate disposal of pesticides

Point source discharges (pesticide spill)

Very high

Low

High

Very low

Medium

Not considered

*in preliminary risk assessment
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Wimmera Mallee Water Resource Plan

Type of water quality
degradation (source: Basin
Plan)
pH outside natural ranges

Elevated pathogen count

Cause of water quality degradation (Basin
Plan)

Driving processes (preliminary risk assessment
and CMA documents)

Exposure to the air of soils containing iron sulfide
minerals

Climate change, leading to the drying/exposure of acid
sulfate soils and subsequent release of sulfuric acid*

Exposure to the air of soils containing iron sulfide
minerals

Extreme drought, leading to the drying/exposure of acid
sulfate soils and subsequent release of sulfuric acid*

Pathogens entering water via human and animal
waste

Climate change, via lack of dilution from any wastewater
spills and/or animal waste

Pathogens entering water via human and animal
waste

Extreme drought, via lack of dilution from any
wastewater spills and/or animal waste

Pathogens entering water via sewage discharges

Extreme wet period leading to emergency discharges
from sewage treatment plants

Pathogens entering water via sewage discharges

Flooding and overbank inundation leading to
emergency discharges from sewage treatment plants

Very high

Low

High

Very low

Medium

Not considered

Risk rating in preliminary
risk assessment

*in preliminary risk assessment
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