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Executive Summary
CONTEXT
The quality of water in Murray-Darling Basin (the Basin) watercourses, lakes, wetlands, groundwater and
water-dependent ecosystems is fundamental to the long-term health and sustainability of the Basin, and all its
communities. The Water Quality and Salinity Management Plan (Chapter 9 of the Basin Plan) supports the
water quality objectives and outcomes of the Basin Plan (s5.04) – to maintain appropriate water quality and
salinity for environmental, social, cultural and economic activity in the Murray-Darling Basin.
Threats to water quality in the Basin include physical and chemical stressors such as high salinity levels, toxins
generated by blue-green algal blooms or inappropriate use of chemicals; high levels of nutrients including
phosphorus and nitrogen from agricultural activity, stormwater and erosion; high and low temperature
extremes, and low dissolved oxygen levels. Impacts can be local but can also intensify as water flows down
through the system. Sustained low flow conditions exacerbate many of the above stressors for example by
reducing dilution of salt loads, toxins and nutrients or reducing turbulence and connectivity in the system. The
Basin Plan responds to many of the impacts from the above water quality stressors.

PURPOSE
In accordance with s13.07 of the Basin Plan 2012, the purpose of this review is to assess the effectiveness of
the water quality targets in the Water Quality and Salinity Management Plan, in contributing to the achievement
of the objectives in Chapter 9, including:
-

targets for managing water flows;

-

salinity targets for the purposes of long-term salinity planning and management.

-

water quality targets for water resource plans (WRPs); and

ROLE AND USE OF TARGETS
In accordance with Chapter 4 (identification and management of risks) and Chapter 5 (management objectives
and outcomes) of the Basin Plan, water quality targets should:


provide a meaningful measure of success of our efforts;



inform continuous improvement; and



represent realistic outcomes from actions that can be implemented.

In this context, water quality targets need to be well aligned to the water quality outcomes sought and be used
in a way that allows continuous re-assessment of the appropriateness of management responses and
monitoring and knowledge gaps.

CONSULTATION
The assessment of water quality targets in this report is based on consultation with the Water Quality Taskforce
(WQT), established by the MDBA under the Basin Plan Implementation Agreement 1 and comprising

1

Murray-Darling Basin Plan 2012, Implementation Agreement, 7 August 2013. Retrieved from: https://www.mdba.gov.au/publications/policiesguidelines/basin-plan-implementation-agreement
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representatives from the MDBA, the Basin States, the Commonwealth Environmental Water Holder and the
Department of Agriculture, Water and the Environment.
The report captures the technical input from a series of online workshops that were held with the WQT between
May and August 2020 and draws on new water quality information that has become available since the Basin
Plan came into effect in 2012. The findings and recommendations are derived from the identification and
exploration of issues raised during the technical consultation process.

FINDINGS AND RECOMMENDATIONS
The findings and recommendations arising from this review may be considered by Basin governments in line
with, or as part of, the other findings and recommendations coming out of the 2020 Basin Plan Evaluation and
other Basin Plan reviews.
FINDINGS
Water quality targets in the Basin Plan are largely supported by the jurisdictions
Most targets are effective and valuable indicators of whether water quality is being maintained at a level
appropriate for the beneficial use of Murray-Darling Basin water resources. Three were found to be ineffective.
When applied well, they provide an opportunity to engage with an understanding of the risk posed by water
quality stressors and the potential need for change. They can also help Basin Governments communicate the
extent of a problem or the basis for an action.
There is widespread support among the jurisdictions for retaining water quality target values. The WQT agreed
that the current targets have been instrumental in driving change in key management areas of the Basin, such
as salinity. Targets should continue to be applied as guideline values triggering action or risk mitigation, rather
than enforceable limits leading to regulatory response.
Communication: The intended role and use of targets could be better described
There is a need for a shared understanding among Basin Governments of the intended role and use of targets.
This is not just about describing expectations and responsibilities of Basin Governments, but what is hoped to
be achieved by having the targets, how they might be used in a meaningful way and what constitutes progress
against water quality targets in the Basin Plan.
The specific role of the different types of water quality targets (e.g. flow management and water resource plan
targets) could be better described, including differentiating between the role of targets applied at different
scales and how this might relate to management responses and implementation of the wider Basin Plan.
Risk: There is a need for targets to be better aligned with a risk-based approach
In accordance with Chapter 4 of the Basin Plan, and the National Water Quality Management Strategy
(NWQMS) guidelines 2, the review proposes a risk-based approach to selecting and maintaining appropriate
target values:


Target values should reflect levels at which a low level of risk to beneficial use is exceeded

2

NHMRC & NRMMC (2018) National Water Quality Management Strategy: Australian Drinking Water Guidelines 6 2011: Version 3.5 Updated August 2018.
NHRMC & NRMMC, Canberra. Retrieved from: https://www.nhmrc.gov.au/about-us/publications/australian-drinking-water-guidelines
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Exceeding a target value should prompt further investigation, leading to better understanding of how a
target value relates to risk and therefore allow decision makers to determine:
-

-

whether a management response is required, or
whether there is a strong case for the target value to be revised and on what timeframe.

It is important to note that not all water quality stressors and associated target values can be represented as
a single absolute value. Target values must be contextualised according to the particular conditions that define
the level of risk associated with exceeding a given threshold. For example, using flow dependent targets for
ephemeral rivers of the northern Basin, or temporal non-exceedance allowances (e.g. 95% of the time) where
occasional events present an acceptable level of risk.
The implementation of such an approach need not require additional process but could involve linking with
existing efforts under the Basin Plan, including Basin Plan monitoring, evaluation and reporting and other
knowledge improvement processes (e.g. review of elevated salinity events, ecological assessments).
Incident management: Continue support for investigations of exceedance events
It is understood that there are some existing efforts under the Basin Plan to investigate exceedance events.
Two opportunities for improvement identified during the review will help ensure investigations of exceedance
events support adaptive management:


The use of multiple lines of evidence to determine what level of risk there is to Basin water resources
and what management actions can be taken to mitigate these risks, and



Clarification of the linkages between the implementation of water quality targets and other aspects of
Basin Plan implementation to ensure efficient use and leveraging of existing policies and programs.

Tighter definitions: Target values need to be described spatially and temporally
For monitoring of water quality data against target values to lead to effective investigation and management
response, target sites need to be defined (e.g. dissolved oxygen) and in some cases an indication of allowable
exceedance periods (e.g. 95% of the time non-exceedance target for salinity) and/or event and base flow
considerations may be required.
Recommendation 1: When refining and implementing water quality targets, seek opportunities to:
(a) improve communication and build a shared understanding of expectations of role and use of water quality
targets;
(b) adopt a risk-based approach to the selection and ongoing implementation of water quality targets;
(c) ensure investigations of target exceedances and that outcomes lead to management responses where
risks are not acceptable; and
(d) map linkages between the implementation of water quality targets and other aspects of Basin Plan
implementation.
These should be used by the Basin governments in addressing Recommendations 2 and 3 below.
SPECIFIC FINDINGS FOR TARGETS FOUND TO BE NOT EFFECTIVE
Dissolved oxygen
Low dissolved oxygen (DO) levels in water can suffocate and kill aquatic life. Low dissolved oxygen levels in
water can also make the treatment of raw water more difficult, resulting in odour and taste issues in drinking
water.
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The flow management target for DO levels in water (s9.14(5)(a) – greater than 50% saturation) was found
to be not effective due to a lack of defined target sites, high natural variability, and the need to ensure that
units best align with operational and planning needs. This target would benefit from nomination of a defined
set of sites or locations at risk of stressful or lethal low DO events, drawing on recent 2019 and millennium
drought experiences. There are a number of known susceptible locations where low DO levels have
contributed to mass fish deaths (e.g. Vertessy et al., 2019; Baldwin, 2019). Defining end of catchment or
known high risk areas to deploy surveillance or targeted DO monitoring at times of greatest risk would
support Basin governments in their existing work to monitor and manage DO risks and influence through
active river management where possible. This target could also be improved by changing the measurement
unit from percent saturation to mg/L (milligrams per Litre), in order to better match the monitoring data and
field measurements to the target value.
Groundwater
In addition to specifying targets for surface water WRPs, Basin States were required to identify water quality
target values for groundwater WRPs (s10.35B). The contribution of groundwater quality to surface water quality
in the Basin is recognised. However, broadly speaking, the significance or extent of groundwater quality issues
and how these impact on beneficial uses and surface water resources at the Basin-scale is still poorly
understood.
In the current WRPs (either accredited or under assessment), 16 out of 18 groundwater WRPs specified
groundwater targets for fresh water-dependent ecosystems, however, 11 of these specified only salinity targets
for fresh water-dependent ecosystems. Just one groundwater WRP specified targets for irrigation and two
groundwater WRPs specified targets for recreation. Consultation with jurisdictions found that although the
MDBA had provided some advice on groundwater quality targets, there was still no shared understanding
around the purpose of groundwater quality targets in the Basin Plan and what they are trying to achieve.
Some specific challenges were raised:


Groundwater WRPs primarily focus on the management of groundwater extraction which is not a
primary driver for water quality stressors in groundwater systems



States don’t always monitor groundwater quality or have baseline data



In some cases, groundwater is too saline to apply freshwater targets



A zoned approach to groundwater quality targets was considered in South Australia, though this
became too complicated and was not pursued.

Given our limited understanding of groundwater quality impacts at a Basin-scale, it may be too early for
groundwater quality targets to be applied in a meaningful way. However, groundwater quality in the Basin is
an important issue that will require more attention in the future in terms of provision of MDBA guidance and as
part of WRP review processes.
Irrigation
Irrigation salinity targets were included in the Basin Plan as an indicator of risk to the objective of ensuring
adequate water quality of water for irrigation use. The WRP default targets for irrigation water (s9.17) were
derived from an assessment of upper guideline values for salinity in irrigation water based on the predominant
crop type in the regions at the time (MDBA, 2010). The sodium adsorption ratio (SAR) provides a measure of
sodium-affected soils that may represent issues of salt accumulation in the landscape. It can lead to a decrease
in water infiltration and permeability of soils, leading to problems with crop production.
Jurisdictions identified a number of issues with the targets for irrigation water in WRPs:
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Target values for the southern Basin are much higher than many State limits for salinity levels in
irrigation water and are far greater than what would be acceptable to irrigators if exceeded



In some cases, they are also more stringent than flow management targets



More stringent targets may provide a false impression of a guarantee of delivery of less saline waters



Irrigation infrastructure operator (IIO) extraction sites are not well defined



The SAR reflects land management, site specific issues which are near impossible to manage at the
scale of WRPs.

Irrigation targets in their current form are very difficult to implement and are unlikely to add value to Basinscale management of salinity risks beyond that provided by other targets in the Basin Plan. An alternative to
measuring the risk of salinity issues to irrigation water use may be to use an indicator that records management
responses triggered by high salinity levels at a local scale. For example, a measure of increasing risk of
ongoing impacts to irrigation warranting further investigation could be frequency of warnings and advice to
irrigators of localised elevated salinity events within irrigation infrastructure operator areas. Further work is
required in partnership with Basin governments to determine what such an indicator would be to help mitigate
risks to achieving irrigation water of suitable quality for use.
Recommendation 2: The water quality targets listed below should be considered and improved ahead of the
2026 Basin Plan Review.
(a) the flow management target for dissolved oxygen;
(b) the water resource plan groundwater targets; and
(c) the water resource plan irrigation water targets.
FINDINGS FOR WATER QUALITY OBJECTIVES
The review also addressed a number of other issues that were raised in the 2017 Basin Plan Evaluation 3 and
the 2018 Productivity Commission Inquiry Report 4, including the appropriateness of the salt export objective
to ensure adequate flushing of salt from the River Murray System into the Southern Ocean in the context of
the Basin’s variable climate. In considering the salt export objective, the review assessed the effectiveness of
all water quality objectives listed in Chapters 5 and 9 of the Basin Plan.
The review found that the majority of water quality objectives were rated as effective (3) or partially effective
(1), with three rated as not effective.
•
•
•

raw water for treatment for human consumption (s9.05) (see section 5.1 in this report)
salt export (s9.09) (see section 6.4 in this report)
cultural use (s5.04) (see section 5.3 in this report)

The WQT provided some clear advice on issues and opportunities for improvement for these objectives. As
part of the Basin Plan implementation, the MDBA will continue to work with Basin Governments to find
pathways and opportunities to adapt objectives of Chapter 5 and 9.

3

4

MDBA (2017) Basin Plan Evaluation 2017. Murray-Darling Basin Authority, Canberra, Australia. Retrieved from:
https://www.mdba.gov.au/sites/default/files/pubs/BPE-report-2017.pdf
Productivity Commission (2018) Murray-Darling Basin Plan: Five-year assessment, Final Report no. 90. Productivity Commission, Canberra, Australia.
Retrieved from: https://www.pc.gov.au/inquiries/completed/basin-plan/report/basin-plan.pdf
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Recommendation 3: The water quality objectives listed below should be improved ahead of the 2026 Basin
Plan Review.
(a) the objective for raw water for treatment for human consumption;
(b) the salt export objective; and
(c) the cultural use objective.
CONTINUOUS IMPROVEMENT
In addition to the key recommendations outlined above, the report provides other opportunities for improving
the effectiveness of water quality targets deemed partially effective in contributing to the achievement of the
Basin Plan’s water quality objectives. These are summarised in Appendix 7 of the report. While these are
considered less of a priority because they pose less risk to the Basin’s water resources, they could be aligned
with future opportunities for adaptation and improvement, for example, the Basin Salinity Management 2030
Review Plan, the 2025 Basin Plan Evaluation and the 2026 Basin Plan Review.

WHERE TO NEXT?
In accordance with the WQT Terms of Reference (Appendix 1), how the findings and recommendations of this
review might be implemented in the future will be a matter for Basin Governments and the Authority to consider.
The future holds significant risks to the quality of the Basin’s water resources in the form of climate change
impacts, more frequent extreme events (fires and floods), increased demand for water and reduced availability.
As a result, it will be important to work closely with Basin governments to prioritise actions that will address the
review findings and focus on those areas that pose the greatest risk to the Basin’s water resources and the
water quality objectives of Chapters 5 and 9 of the Basin Plan.
To maximise the water quality outcomes, it will be necessary to link any new work arising from this review to
existing pathways so that the findings/recommendations can be progressed in the most cost-effective and
efficient way for the Basin governments.
The high priority tasks should be progressed in alignment with the findings and recommendations of the 2020
Basin Plan Evaluation and the other Basin Plan Reviews (e.g. the environmental watering plan review and the
social and economic impacts review).
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1

Introduction

This project reviews the effectiveness of water quality targets in contributing to the objectives set out in the
Water Quality and Salinity Management Plan or Chapter 9 of the Basin Plan 2012.
It captures the findings of consultation with the Water Quality Taskforce over the period May to August 2020
and draws on relevant background information relating to water quality in the Murray-Darling Basin, including
major developments since the implementation of the Basin Plan.
Findings and recommendations arising from this review will inform:


The development or amendment of reporting and implementation guidelines and arrangements for
application of the target values



Specific considerations or actions relating to water quality targets for the 2026 Review of the Basin
Plan.

1.1 REVIEW OF WATER QUALITY TARGETS
Chapter 13 of the Basin Plan 2012 (Division 2, Part 3) requires the Authority to conduct a suite of reviews,
including a review of water quality targets, before the end of 2020, and every five years thereafter.
The Basin Plan 2012 sets out the overarching purpose of these reviews. The 2020 review of water quality
targets also considers recommendations arising from past reviews including the Basin Plan Evaluation 2017
(MDBA, 2017) and Productivity Commission Murray-Darling Basin Plan: Five-year assessment 2018
(Productivity Commission, 2018).
In accordance with Section 13.07 of the Basin Plan 2012 5, the purpose of the review is to:


Assess the effectiveness of the water quality targets in the Water Quality and Salinity Management
Plan, in contributing to the achievement of the objectives in Chapter 9, including:
-

-

Targets for managing water flows
Water quality targets for water resource plans and
Salinity targets for the purposes of long-term salinity planning and management.

As the first review of water quality targets under the Water Quality and Salinity Management Plan, in
accordance with Section 13.08 the 2020 review considers:


The appropriateness of the existing flow management target values for salinity at Murray Bridge,
Morgan, Lock 6, Burtundy and Milang (refer Subsection 9.14 (5) (c))



Whether it is necessary to increase the number of target sites in order to improve the management of
salinity having regard to Schedule B of the Agreement.

In addition, the matters arising from Basin Plan Evaluation 2017 (Recommendation OR2) and Productivity
Commission 2018 (Recommendation 8.1) and other relevant past work have been considered. This includes,
but is not limited to:


The appropriateness of the flow management target value at Burtundy in light of commitments on
implementing protection of environmental water in the northern Basin



The overall salt export objective in the context of the Basin’s variable climate, including:
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-

The relationship between the salt export objective and site-specific salinity targets that require a
higher prioritisation to meet water quality objectives

-

Whether there are any additional environmental benefits associated with achieving the salt export
objective that are not covered by achieving the environmental outcomes of the Basin Plan

-

How the objective could be varied to deal with periods of low flow

-



Whether the objective should be respecified or abolished.

Understanding why some jurisdictions have chosen to use alternative water quality targets in their water
resource plans in preference to Basin Plan targets.

More details on the review scope are provide in the Water Quality Taskforce ToR included in Appendix 1.

1.2 REVIEW APPROACH
This project involved the following key tasks:


Development of an Issues paper and Background paper to support the review process



Facilitation of a consultation process with the Water Quality Taskforce involving a series of workshops
held between June-August 2020



Review of key background documents and data as required



Preparation of a draft report.

More details on the identification of key issues is provided in Section 3.
Consultation outcomes, including a log of issues, are provided in Appendix 2.
ACKNOWLEDGEMENT OF COUNTRY
We acknowledge the Traditional Owners of the Country that we work on throughout the Murray-Darling Basin
and Australia and recognise their continuing connection to land, waters and culture. We pay our respects to
their Elders past, present and emerging and the Elders of other Aboriginal and Torres Strait Islander
communities. Moreover, we express gratitude for the knowledge and insight that Traditional Owner and other
Aboriginal and Torres Strait Islander people contribute to our shared work.
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2

Background

2.1 THREATS TO WATER QUALITY IN THE BASIN
The quality of water in Murray-Darling Basin (the Basin) watercourses, lakes, wetlands, groundwater and
water-dependent ecosystems is fundamental to the long-term health and sustainability of the Basin, and all its
communities.
Incidences of algal blooms and, at times, higher in-river salinity levels, are indicators of poor water quality –
can ongoing threat to the Basin’s water resources. Impacts can be local and can also intensify as water flows
down through the system.
Threats to water quality in the Basin include the following physical and chemical stressors (MDBA, 2010):


Salinity at levels which negatively affect ecosystems, irrigated agriculture and drinking water



Toxins generated by blue-green algal blooms or inappropriate use of chemicals



Nutrients including phosphorus and nitrogen from agricultural activity, stormwater and erosion



Turbidity which can negatively impact on aquatic plants and animals



Temperature including higher temperatures from low flows or land clearing, lower temperatures from
release of water from storages



Dissolved oxygen including low dissolved oxygen (DO) from releases of water from storages,
destratification of variably oxygenated water layers, and breakdown of large volumes of organic matter,
resulting in hypoxic ‘blackwater’ events.

Sustained low flow conditions exacerbate many of the above stressors for example by reducing dilution of salt
loads, toxins and nutrients or reducing turbulence and connectivity in the system.

2.2 WATER QUALITY AND SALINITY MANAGEMENT PLAN
Prior to the Basin Plan 2012, two significant initiatives guided management of water quality and salinity in the
Murray-Darling Basin, the National Water Quality Management Strategy (NWQMS) and Basin Salinity
Management, including the Basin Salinity Management Strategy 2001-2015 (MDBC, 2001) and its
predecessors. These initiatives informed the development of the current Water Quality and Salinity
Management Plan in the Basin Plan 2012 (Murray-Darling Basin Authority (MDBA), 2010).
The Water Quality and Salinity Management Plan supports the objectives and outcomes of the Basin Plan
(s5.04). This includes maintaining appropriate water quality and salinity for environmental, social, cultural and
economic activity in the Basin.
It also complements the environmental watering plan, water trading rules and water resource planning as a
key strategy identified to manage or address risks to the condition of Basin water resources (s4.02).
Because the Water Quality and Salinity Management Plan is prepared in the context of the constraints of the
Water Act 2007, it cannot directly regulate land use or land-use planning, the management of natural resources
or the control of pollution (MDBA, 2010).
The Water Quality and Salinity Management Plan focuses on objectives and targets for surface water. At the
time of its initial development, the contribution of groundwater to instream water quality was recognised but,
due to the complexities of the system, groundwater quality or salinity targets were not part of the original
proposed targets. While there has been some progress made on groundwater issues since, this remains an
area for further consideration (see Section 6.2.2 for more details).
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The Water Quality and Salinity Management Plan (Chapter 9) sets out:


Key causes of water quality 6 degradation in the Murray-Darling Basin



Water quality objectives for Basin water resources (Part 3)



Water quality targets (Part 4).

Proposed objectives and targets of the Water Quality and Salinity Management Plan were first described in
Guide to the proposed Basin Plan Volume 2: Technical background (referred to as ‘Guide to the Basin Plan’)
(MDBA, 2010). The current water quality objectives and targets in the Basin Plan reflect this original proposal
with subsequent changes agreed to by Basin Governments at the time.
An overview of water quality objectives and targets in the Basin Plan 2012 (RMCG, 2020a) is provided in
Figure 2-1.

Figure 2-1: Overview of Water Quality and Salinity Management Plan objectives and targets. Alternative
Water Resource Plan (WRP) targets may be specified in place of WRP default targets (RMCG, 2020a)

6

Note: Water quality as defined in the Basin Plan 2012 includes salinity
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2.3 BACKGROUND TO OBJECTIVES
The NWQMS identifies a number of possible beneficial uses of water. At the time of the development of the
Basin Plan, those beneficial uses considered to have the greatest relevance for management of the Basin’s
water resources were adopted as water quality objectives. This approach is consistent with the ANZECC
Guidelines (2000) approach for developing water quality indicators.
The water quality objectives also align with s5.04 of the Basin Plan relating to maintaining water quality levels
appropriate for environmental, social and economic uses of water. However, since the development of these
objectives in 2012, a gap in objectives and target aligned to cultural uses of water has been identified. This
issue is discussed in Section 5.3 and Appendix 3 of this report.
The current water quality objectives in Chapter 9 of the Basin Plan which relate to specific uses include:
A.
B.
C.
D.

Water-dependent ecosystems (s9.04)
Raw water for drinking supplies (s9.05)
Irrigation use (s9.06)
Recreational water (s9.07).

In addition, the NWQMS includes a ‘no deterioration principle’, adopted in the Water Quality and Salinity
Management Plan as the objective to maintain good levels of water quality (objective E in Figure 2-1; s9.08).
The salt export objective in the current Water Quality and Salinity Management Plan (objective F in Figure 2-1;
s9.09) was included to accommodate salt load targets under the Basin Salinity Management Strategy for the
management of salt accumulation risks. More details on this objective are provided in Section 6.4.

2.4 BACKGROUND TO TARGETS
Water quality targets were developed to support the implementation of the Water Quality and Salinity
Management Plan, including:



Ensuring Basin water resources remain fit-for-purpose (s5.04) (i.e. maintain appropriate water quality
for environmental, social, cultural and economic uses) and
Supporting the management of risks to the condition of Basin water resources (s4.02).

As such, the focus for the water quality targets is on detecting physical and chemical stressors that impact on
the beneficial uses (water quality objectives) of the Basin. Broader water resource health targets are found in
the Environmental Watering Plan (Ch. 8) (MDBA, 2010).
Core principles of the NWQMS, including approaches for developing guideline values for beneficial uses, were
applied to the development of the targets where appropriate. A particular example is the Basin Plan water
quality targets for fresh water-dependent ecosystems (s9.16) which adopted the approach, and in some cases
directly applied the default guideline values, recommended by the ANZECC Guidelines (2000).
The targets were not designed to be used directly for enforcement purposes. Rather, consistent with the intent
of the ANZECC Guidelines (2000), they were set with the expectation that they would be realistically
achievable over time and their achievement would mean Basin water quality would be maintained at a level
appropriate for the priority beneficial uses (water quality objectives) (MDBA, 2010).
A distinction was also made between Basin-level and regional level targets during target development:



Basin level targets would apply if they were of a magnitude requiring coordinated action (e.g. river
operations) or already had shared responsibilities
Regional level targets would allow for water quality issues to be addressed at an appropriate scale.
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Where more than one target applies at a given location, the expectation is that achieving the most stringent
target would ensure all environmental values are met.

2.5 SUMMARY OF CURRENT TARGETS
Chapter 9, Part 4 of the Basin Plan 2012 describes the three different types of water quality targets that were
reviewed in the course of this project:


Division 2 – Targets for managing water flows (I)



Division 3 – Water quality targets for WRPs (II)



Division 4 – Salinity targets for the purpose of long-term salinity planning and management (III).

A summary of key water quality and salinity target components along with the salt export objective indicative
figure is provided in Figure 2-2. These are described in more detail in the following sections. While the salt
export objective is not technically a target it is included as a key component of the review (IV) (RMCG, 2020b).

Figure 2-2: Summary of key water quality targets and the salt export objective (RMCG, 2020a)
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3

Methodology

The 2020 review of water quality targets in the Basin Plan explored target effectiveness through identification
of and consultation on key issues.
Issues were explored in-depth with jurisdictions through a series of workshops with the Water Quality
Taskforce 7 held during June-August 2020 (Table 3-1 below).
The project team prepared two papers to support these discussions:


Review of water quality targets – Issues paper (RMCG, 2020a)



Review of water quality targets – Background paper (RMCG, 2020b).

Table 3-1: Approach to consultation on key issues relating to target effectiveness
WORKSHOP
Workshop 1

AGENDA ITEMS

SUPPORTING MATERIAL

Identify key issues:

Review of water quality targets – Issues
paper (RMCG, 2020a)

▪
▪
▪
Workshop 2

Targets
Implementation and reporting
Past reviews

Explore issues in-depth:
▪ Key principles
▪
▪

Alignment of targets with objectives
Flow management targets
−

Workshop 3

Salinity

Explore issues in-depth:
▪ Flow management targets
▪
▪

Review of water quality targets –
Background paper (RMCG, 2020b)

Review of water quality targets –
Background paper (RMCG, 2020b)

− Dissolved Oxygen & Salinity
Salt Export Objective
Water Resource Plan targets
−

Alternative targets

−

Default targets for freshwaterdependent ecosystems

−

Default targets for irrigation

−

Default targets for recreation

− Groundwater targets
▪ Long-term salinity targets
- EoVTs
Workshop 4

7

Presentation of draft report and discussion
of key findings and recommendations

Review of water quality targets – Draft
report

The Water Quality Taskforce includes representatives from the MDBA, the Basin States, the Commonwealth Environmental Water Office (CEWO)
and the Department of Agriculture, Water and the Environment (DAWE)

REVIEW OF WATER QUALITY TARGETS IN THE BASIN PLAN

13

The workshops were structured to work through issues with jurisdictions according to the following steps:
1. The issues paper (RMCG, 2020a) provided the context for the review including review scope, Chapter
9 targets under review and associated objectives, implementation and reporting considerations and
relevant past reviews.
2. The first workshop identified key issues for exploration with the Water Quality Taskforce (WQT). Issues
raised were recorded in a log of issues (see Appendix 2).
3. The background paper (RMCG, 2020b) provided background to target development during the
preparation of the Guide to the Basin Plan and important points for consideration, with a focus on
issues identified during Step 2.
4. The 2nd and 3rd workshops explored issues identified during Step 2 in-depth drawing on information
from the background paper (RMCG, 2020b).
5. The 4th workshop included a presentation of the draft report and discussion of jurisdiction feedback on
key findings and recommendations.
6. Jurisdictions provided further comments out-of-session following the 4th workshop to inform the current
version of the review report.
This approach of consultation through workshops and provision of background reports and data enabled the
development of key findings and recommendations of the review.
Findings and recommendation in this report are structured as described in Table 3-2 below.
Table 3-2: Alignment of report sections with findings from workshop discussions
SECTION

DESCRIPTION

WORKSHOP
DISCUSSIONS

Section 4

Presents findings related to key themes arising from discussions
throughout consultation. This includes the discussion on principles
during Workshop 2 and other issues found to be common to many
components of the review such as:

Themes common
to multiple
discussions

Findings –
Underlying
principles

Section 5
Findings –
Alignment with
objectives

Section 6
Findings –
Targets

Section 7
Conclusion and
recommendations

▪

Defining the purpose and effectiveness of targets (Section 4.1 4.3)

▪

Recent updates to the NWQMS Guidelines (Section 4.4)

▪

The relationship between targets and risk (Section 4.6)

▪

The scale of target implementation (Section 4.8)

▪

Target currency (Section 4.9)

Sets out findings related to the alignment of targets with specific
objectives. As a result of issues identified during Workshop 1 this
includes a focus on:
▪

Raw water for treatment for human consumption (Section 5.1)

▪

Objective to maintain good levels of water quality (Section 5.2)

Sets out findings on specific targets, including matters relating to
the WQT ToR including:
▪

Flow management targets (Section 6.1)

▪

Water Resource Plan targets (Section 6.2)

▪

Long-term salinity management targets (Section 6.3)

▪

Salt export objective (Section 6.4)

Workshop 2
(Principles)

Workshops 1 & 2
(Objectives)

All workshops

Summarises findings and provides recommendations from the
sections above.
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4

Findings – Underlying principles

The following section proposes a framework for conceptualising targets, taking into account the findings of
consultation with jurisdictions responsible for the implementation of the targets, a review of the updated
NWQMS (2018) and other lessons.

4.1 ROLE OF TARGETS
As discussed previously, water quality targets support the implementation of the Water Quality and Salinity
Management Plan such that Basin water resources remain fit-for-purpose for environmental, social, cultural
and economic use (s5.04).
This includes managing the risks of Basin water resources being of a quality unsuitable for consumptive,
economic, social, cultural, Indigenous and other public benefit values as well as risks associated with the poor
health of water-dependent ecosystems (s4.02).
The water quality targets are not the only element of the Basin Plan to support the management objectives
and outcomes in Chapter 5, and risk management in Chapter 4 of the Basin Plan. In addition, water quality
targets in the Basin Plan should complement, rather than detract from, other efforts to manage water quality
across the Basin, including State and local initiatives.
Nonetheless, as the primary targets relating to water quality and salinity, their unique role can be described as
ensuring water quality is not the limiting factor in achieving the overall objectives of the Basin Plan (MDBA,
2010).
The targets are not intended for enforcement or compliance and no penalties exist for exceedance of the
targets. Rather, in the context they are being applied under the Basin Plan, the targets are intended to provide
an indication of whether water quality is being maintained at a level appropriate for the beneficial use
(objectives) of Murray-Darling Basin water resources.
Therefore, the review has found that the water quality targets should (Figure 4-1):


Provide a meaningful measure of success of our efforts



Support the identification of opportunities for improvement



Represent realistic outcomes from actions that can be implemented.

This is consistent with the role of water quality indicators as described in the Australian and New Zealand
Guidelines for Fresh and Marine Water Quality (ANZG, 2018).
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= External factors

Broader context of complex system

Objective

Assumptions

Water quality levels

Identify risks
Improve understanding

Indicator: Target

Assumptions

Actions e.g.:



Having regard in flow management
Measures in WRPs

Adaptive management
Continual improvement

Figure 4-1: Representation of the role of water quality targets in the Basin Plan

4.2 APPROPRIATENESS OF TARGETS
During consultation on review of water quality targets in the Basin Plan with jurisdictions responsible for their
implementation, the practicalities of monitoring, reporting and taking action to mitigate water quality issues
relating to target values were raised on a number of occasions.
It is proposed that, to be appropriate, water quality targets should describe the value an indicator is expected
to achieve if management objectives are met. Therefore, targets and their associated indicators should
describe the relationship between actions and outcomes, and be able to be monitored or measured, including
by proxy if necessary. This project has conceptualised this relationship as per Figure 4-2 below.
If targets or their associated indicators fall outside this intersection, this doesn’t mean they aren’t of any value.
Instead they can be used to identify opportunities for improvements including to the alignment of actions and
monitoring efforts.
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Figure 4-2: Representation of how appropriate indicators intersect actions, outcomes and monitoring

4.3 USE OF TARGETS
Consultation with jurisdictions responsible for implementation of the water quality targets in the Basin Plan for
this review, found that the presentation of targets as a single value in the Basin Plan can suggest a breach or
non-compliance. There were a number of overlapping challenges identified with communicating the role of
Basin Plan targets.
Jurisdictions reported that there was an opportunity for water quality targets in the Basin Plan to be better
communicated. Guideline: ‘having regard’ to Water Quality Targets for Managing Water Flows (‘flow
management guidelines’) (MDBA, 2019) and Water Resource Plan guideline resources go some way towards
this as described in more detail later in this report.
However, jurisdictions were also seeking broader explanation for the role and use of water quality targets in
the Basin Plan, including the context of risk management and the connection between actions and achievable,
measurable outcomes. One example of the type of explanation sought is the representation provided in Figure
4-1 which jurisdictions found to be helpful in communicating the connection between monitoring, actions,
outcomes and targets.
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In particular, jurisdictions reflected that target values needed to be understood and communicated in the
context of:


The connection between targets, actions and outcomes



The level of risk associated with the target



How the target is used (e.g. what response does it trigger) and reported on



The environment type they are applied in



The time period and site that the target applies to



What can realistically be measured



What actions can realistically be taken



What constitutes progress against targets



How water quality targets relate to other areas of Basin Plan implementation.

It was also pointed out during consultation that the National Water Quality Management Strategy (NWQMS)
applies a risk-based approach that addresses many of the issues relating to target values identified above.
Guidelines developed under the NWQMS have been updated since the implementation of the Basin Plan
(2018) and are also used in state-based approaches for developing targets. The following section considers
the implications of these updated guidelines for water quality targets under the Basin Plan.

4.4 UPDATE OF NWQMS GUIDELINES (2018)
Under the NWQMS, guidelines provide advice on the approach to the selection of indicators and associated
target values for water quality. Different guidelines apply depending on:


The beneficial use of interest (e.g. for recreational use or drinking water), and/or



An area of water management (e.g. urban stormwater, recycled water, surface or ground water).

NWQMS guidelines relevant to the water quality objectives in the Basin Plan are listed in Table 4-1 below.
Table 4-1: NWQMS Guidelines relevant to Basin Plan targets
GUIDELINE

LATEST
VERSION

RELEVANCE

Australian and New Zealand Guidelines
for Fresh and Marine Water Quality

2018

Water-dependent ecosystems and other uses of
fresh water

2018

Raw water for treatment of human consumption

Guidelines for Managing Risks in
Recreational Water

2008

Recreational water quality

Guidelines for Groundwater Quality
Protection in Australia

2013

Groundwater targets (not yet applied)

(ANZECC Guidelines, 2000)
(ANZG, 2018)
Australian Drinking Water Guidelines
(ADWG)
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The update to the ANZECC Guidelines (2000), ANZG (2018), provides comprehensive advice on the selection
of indicators for freshwater systems to protect a range of community values of waterways.
There are typically a number of considerations to selecting indicators. The considerations identified in the
ANZG (2018) are provided in Table 4-2 alongside examples for how these might apply to Basin Plan targets.
Table 4-2: ANZG (2018) considerations to selecting indicators and examples of how this relates to the
water quality targets in the Basin Plan
CONSIDERATION

DESCRIPTION

Task

▪

Develop a water quality management
plan

▪
▪
▪

Apply for a development approval
Assess a waste discharge
Investigate an unexpected event

▪
▪

Conduct a baseline study
Implement a monitoring program

▪
▪
▪

Community values
Objectives
Beneficial uses

Management goals

Lines of evidence

Conceptualisation of the system in terms
of:
▪ Pressures
▪ Stressors
▪

Level of protection

Environment type,
and water type

Spatial scales

E.G. FOR WATER QUALITY
TARGETS IN BASIN PLAN
Water quality targets may be used for:
▪ Water Quality and Salinity
Management Plan (Ch 9)
▪ Monitoring and reporting
▪ Research and investigations

▪
▪

Water quality objectives (Ch 9) are
based on beneficial uses
Broader Basin Plan objectives are
based on management goals

▪

Water quality targets are based on
physical and chemical water quality
stressors

▪

WRP targets are defined separately
for Ramsar wetlands and ‘other’
ecosystems

▪

WRP targets are defined for different
environment types

▪

Broader scale assessment at the
Basin level
More targeted assessment at the
Water Resource Plan level (note this
is still relatively broad)
Local (sub-catchment) or eventbased investigations may be
prompted by either of the above

Ecological receptors

Defined by ecosystem conditions:
▪
▪
▪

High conservation
Slightly to moderately disturbed
Highly disturbed

▪

Marine or freshwater

▪
▪

Upland or lowland rivers
Rivers or wetlands

▪

Broadscale assessments for
determining the extent of a potential
problem

▪

Targeted finer-scale investigation

▪
▪

A key feature of the ANZG (2018) is the emphasis on the ‘weight of evidence’ approach which recommends
multiple ‘lines of evidence’ be used as water quality indicators.
The water quality targets under Chapter 9 of the Basin Plan reflect one line of evidence, providing information
about the physical and chemical water quality stressors.
According to the ANZG (2018), using this approach in isolation for ecosystems can be problematic as it does
not provide information about the drivers of change (pressures) and impacts of levels of water quality
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(ecosystem receptors). Indicators can be provided for these lines of evidence, such as measurements of
activities which disturb a system, such as agricultural development (for pressures), or biodiversity assessments
(ecosystem receptors) where they apply to water-dependent ecosystems.
While it is not practical to further expand the Water Quality and Salinity Management Plan at the scale of the
Basin to include such indicators, there may be an opportunity to better align with the weight of evidence
approach in the ANZG (2018) by:


Strengthening the alignment between implementation of Chapter 8 (environmental watering plan) and
Chapter 9 of the Basin Plan, especially for water for fresh-water dependent ecosystems



Using existing platforms (e.g. Review of elevated salinity events under BSM2030, Water Quality
Advisory Panel and Independent River Operators Reference Group reviews) to either identify the need
for, or undertake, targeted investigations. These investigations should be:
-

Risk based

-

Undertaken at the sub-catchment level or be event-based.



Use multiple lines of evidence

Contextualising water quality monitoring data with other assessments undertaken as part of other
components of the Basin Plan.

4.5 OTHER RELEVANT GUIDELINES
It is recognised that the Integrated Ecosystem Condition Assessment (IECA) Framework (Department of
Environment and Energy, 2017) also offers comprehensive advice on the selection of indicators for aquatic
ecosystems.
The IECA Framework is intended to be used by Commonwealth, state and regional agencies tasked with
assessing and reporting on the condition of aquatic ecosystems, or setting standards/guidelines for such
assessments, and contribute to the assessment of management intervention outcomes.
The NWQMS guidelines are the focus of the current review, as the primary references underpinning the
development of water quality targets in the Basin Plan. However, there is an opportunity to consider whether
other frameworks and guidelines, such as the IECA, may be relevant to Basin Plan water quality target
development and application in the future.
In particular, linkages between water quality targets and the IECA approach could support the
recommendations above regarding a weight of evidence approach and strengthen linkages between water
quality targets and other elements of the Basin Plan.

4.6 TARGET VALUES TO DESCRIBE RISK
Basin Plan water quality targets provide values for indicators of physical and chemical stressors which
represent a risk to a beneficial use (objectives). In this way they help to provide a strategy for managing risks
to the condition of Basin water resources, consistent with s4.03 of the Basin Plan.
The issue of relating a single target value to an understanding of risk was raised a number of times in feedback
provided during consultation with jurisdictions.
Most jurisdictions reflected that target values were extremely useful in prompting discussions about potential
risks to beneficial uses. However, for some targets in particular, the representation of the target as a single
value did not adequately describe the risk associated with the value.
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The ANZECC Guidelines (2000) and ANZG (2018) provide some context for the use of target values to
describe risk. These guidelines apply such indicators as guideline values or threshold values. Instead of
describing compliance requirements, they provide an indication of the level of risk to a set of beneficial uses
(water quality objectives).
Under this framework, guideline or threshold values are set at a point along a continuum before a value
becomes adversely impacted, and in time for management actions to be implemented to prevent further
damage (Figure 4-3). In other words, according to our best available knowledge at the time, water quality levels
below the threshold value present a low risk to the beneficial use while values above the threshold value
present a potential risk and action is needed.

Figure 4-3: Assigning a ‘threshold value’ as an indicator (ANZECC Guidelines, 2000)
How conservatively guideline values are set depends on the level of protection sought for a system (e.g. a
high conservation area would have a high level of protection) and how severe the impact would be (e.g. toxic
levels may cause irreversible damage).
Importantly, because our knowledge is imperfect, guideline values represent the best currently available
estimates of what is thought to be low risk. They provide a starting point for discussions on what is an
acceptable risk.
Using this framework, exceedance of guideline values tells us that there is a possibility that a beneficial use is
at risk, while there is still time for investigation and management intervention, if required.
A framework for applying target values in the Basin Plan is proposed in Figure 4-4 below. An example of how
this framework is already being partially implemented, is the flow management guideline (relating to targets in
s9.14) (MDBA, 2019) that describes a suite of possible management responses, which may be implemented
in the event of significant water quality events.
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Figure 4-4: Framework for applying target values adapted from ANZECC Guidelines (2000)
Event-based and baseline target values
In some cases, selecting a single value as a measure of risk may not be appropriate. For example, ephemeral
rivers of Queensland and northern NSW experience highly variable flow conditions which correspond to a high
natural variability in water quality. Queensland state targets have been developed to reflect this variability,
including both a baseline and event-based target. By differentiating between the conditions, Queensland is
better able to describe the risk to beneficial uses.
While the Southern systems generally experience steadier flow patterns, they can still experience water quality
events that may be within an acceptable level of risk to the overall system. Some examples of approaches
taken to contextualising target values in these systems in Basin Salinity Management include:


Incorporating temporal non-exceedance allowances (e.g. 95% of the time) for targets to allow for
occasional events which may present an acceptable level of risk



Conducting reviews of elevated salinity events to understand the level of risk, and opportunities for
future interventions.

Opportunities to better describe targets in the Basin Plan by applying these approaches is explored further in
the relevant findings sections of the report.

4.7 PROGRESS AGAINST TARGETS
During consultation, jurisdictions highlighted the need to clarify expectations regarding the use of water quality
targets to demonstrate water quality improvements over time.
The Basin Plan does not directly regulate land use or land-use planning, the management of natural resources
or the control of pollution. This limits the levers available to jurisdictions to make water quality improvement
gains against water quality targets in the Basin Plan. Furthermore, water quality condition may further
deteriorate for reasons beyond the influence of a jurisdiction acting under the Basin Plan, such as climate
change.
It is suggested that adopting a risk-based approach for targets, with clear communication of the role and use
of targets will provide greater clarity on the expectations regarding water quality management under the Basin
Plan. This should include consideration of what constitutes an ‘improvement’ in water quality (e.g. reduction of
risk) and clearer expectations of jurisdictions in situations where there is limited ability to influence water quality
outcomes and where targets are not being met.
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4.8 SCALES OF IMPLEMENTATION
A key consideration for water quality management plans is how to apply targets or indicators at the appropriate
spatial scale.
Throughout consultation on the review of water quality targets in the Basin Plan, jurisdictions expressed
confusion about the value targets added at the broad (Basin or regional) scale, compared to site specific local
targets that better described conditions at the sub-catchment scale.
This highlights the need for a clear distinction to be made between the role of water quality targets under the
Basin Plan applied at the Basin scale, such as the flow management targets, and at the regional scale, such
as the Water Resource Plan targets, when compared to state or local water quality targets at finer scales.
The following sections explain why having both Basin scale and regional scale targets are important, while
making a distinction between the specific role played by each.
Basin-scale targets
The ANZECC Guidelines make special mention of the role of indicators set at the broad geographical scale.
The guidelines describe such assessments as providing a ‘first-pass determination of the extent of a problem
or potential problem’, such as widespread ecosystem failure. An example is indicators used for State of
Environment reporting, or Basin Salinity Management.
The management goals of Basin Plan add one more element to this conceptualisation; Basin-scale targets
allow for the management of the Murray-Darling Basin resources at a coordinated Basin scale, in particular
through the implementation of the Basin Plan (e.g. delivery of environmental water) and operation of the
regulated river system.
The water quality targets for managing flows (s9.14) may be applied at the Basin Scale (or ‘system scale’ as
described in the flow management guideline (MDBA, 2019)). While environmental water managers and river
operators generally have more control over smaller, more local events, there are some operational measures
that can be taken to minimise risks to beneficial uses.
Reporting on water quality against targets may also be aggregated using data collected against targets for
managing flows (s9.14), Water Resource Plans (s9.15-s9.18) and Long-term Basin Salinity to provide Basinscale information about the extent of water quality issues.
Regional scale targets
The regional scale targets in Water Resource Plans are designed to allow for water quality issues to be
detected at a scale suitable for a range of state-based interventions. These finer scale targets may assist with
the prioritisation of resources and identify the specific causal pathways to be investigated in more detail.
Jurisdictions provided feedback that they generally preferred to consider the management of water quality
issues at the sub-catchment scale. The Water Resource Plan water quality target scale (by Target Application
Zone) were sometimes found to be too broad for management of water quality issues. More detail on this issue
is provided in Section 6.2.3.
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4.9 KEEPING TARGETS CURRENT
The current water quality targets in the Basin Plan were developed prior to 2012. Over the past eight years,
Australian Government guidance on the development of water quality management plans has been revised
(as per the NWQMS update in 2018) and Basin governments have progressed their understanding of water
quality issues in the Basin, both through the implementation of the Basin Plan, and State-based programs.
Environmental conditions in the Murray-Darling River system also continue to change due to drought, changing
water management arrangements and the level of development across the Basin.
Jurisdictions have reflected that in light of many of these changes, some current targets in the Basin Plan
would benefit from being reviewed.
It is worth considering whether there may be an opportunity for more adaptive approaches to maintaining the
currency of target values. One opportunity may be, as discussed in Section 4.6, where there has been
significant exceedance of a target and further investigation is triggered into the associated water quality risks,
the investigation could comment on the appropriateness of the current target value as a suitable measure of
risk. Any comment on target appropriateness would need to consider multiple lines of evidence, and whether
the target is fit-for-purpose as per the role and use of the target. It may also provide insights on whether a
more appropriate target value may be described or offer insights for future use of the targets.
The Review of the Basin Plan scheduled for 2026, provides an opportunity to revise the current targets. This
includes:


Updates to regulatory guidelines, including references (e.g. ANZECC 2000)



Consideration of lessons from investigations and reviews into water quality events in the Basin



Consideration of new knowledge and guidelines on emerging water quality stressors (e.g. ANZECC is
currently updating advice on the emerging contaminant, per- and polyfluoroalkyl substances (PFAS)



Consideration of lessons from State-based water quality programs.

Preparations will be required well in advance of 2026 to ensure updates to target values take into account
recent developments and new knowledge in water quality. Quantitative assessment will be necessary,
including taking a multiple lines-of-evidence approach to better understand how target values relate to a current
measure of risk.
Recommendations for staging activities prior to 2026 are provided in Section 7 of this report.
This includes recommendations regarding revisions to water quality target guideline materials which will
support target currency in the interim.
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4.10 BASIN PLAN IMPLEMENTATION
In addition to seeking better communication of the role and use of targets, and their relationship to risk,
jurisdictions suggested linkages between water quality targets and other elements of Basin Plan
implementation could be clearly mapped and described. This includes both understanding of the role other
elements of Basin Plan implementation may contribute to the management of water quality risks, and how
water quality targets may be used to support other areas of Basin Plan implementation.
Some examples discussed during consultation of linkages with other areas of the Basin Plan and other MurrayDarling Basin joint programs that are relevant to the use of water quality targets include:


Management of flows including river operations and environmental watering



Basin Salinity Management



Identification and management of risks (BP, Ch 4)



Environmental watering plan (BP, Ch 8)



Water resource planning (BP, Ch 10)



Critical human water needs (BP, Ch 11)



Basin Plan monitoring, evaluation and reporting (BP, Ch 13).

There is an opportunity to better describe the role and use of the water quality targets in the broader context
of Basin Plan implementation through mapping of the relevant linkages. This may involve strengthened and
more consistent communication of the role and use of water quality targets during inter-program and interjurisdictional collaborations.
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5

Findings – Alignment with objectives

Jurisdictions consulted during June-August 2020 identified concerns around target alignment as an area for
clarification in regard to two objectives:


9.05 Objectives for raw water for treatment for human consumption



9.08 Objective to maintain good levels of water quality.

The salt export objective is described in Section 6.4 of this report.
Issues relating to target appropriateness are addressed in Section 6 of this report.

5.1 RAW WATER FOR TREATMENT FOR HUMAN CONSUMPTION
Current water quality targets in the Basin Plan are not directly aligned to the objective raw water for treatment
for human consumption (‘raw drinking water’).
Instead, general objectives for raw drinking water are set out as per below:


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



To maintain the palatability rating of raw drinking water at the level of good set out in ADWG 2011
(NHRMC & NRMMC, 2011)



To minimise the risk of the resulting odour of drinking water being offensive.

Water quality target values aligned to other beneficial uses, were found to be set at a level generally consistent
with the levels suitable for drinking water in most cases. Additionally, water utilities largely monitor and manage
drinking water quality risks in each jurisdiction.
Nonetheless, s4.02 of the Basin Plan does identify ‘water being of a quality unsuitable for use’, including
consumptive use, as a risk to the condition of Basin water resources to be managed under the Basin Plan.
The lack of targets specifically aligned to this objective, may present challenges for monitoring and managing
water quality risks to raw drinking water under the Basin Plan.
During consultation, jurisdictions reflected that setting target values for raw drinking water under the Basin
Plan would be challenging for a number of reasons:


Drinking water quality is mostly managed by water utilities who may have highly variable capacity to
treat raw water for human consumption



The quality of raw water prior to treatment is not always monitored or afforded protections at the State
level, because of the highly variable conditions in which raw water is taken for treatment for human
consumption.

It was also pointed out that Chapter 11 of the Basin Plan specifies water quality trigger points at which water
in the River Murray System becomes unsuitable for meeting critical human water needs (including human
consumption) 8.
The trigger points include, where a member of the Basin Officials Committee advises that for water taken by a
water supply authority for treatment and supply for human consumption:


The level of salinity is 1,400 EC or greater, or



The level of a water quality characteristic is impracticable or is expected to be impracticable to treat to a
level that it would meet the ADWG.

8

Critical human water needs include the needs for a minimum amount of water, that can only reasonably be provided from Basin water resources,
required to meet core human consumption requirements in urban and rural areas (s86A(2) Water Act 2007)
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These conditions trigger an emergency response to ensure water is available for critical human needs, which
may include implementation of tiered water sharing arrangements.
Nonetheless, jurisdictions noted that there were some gaps with this current framework:


Water quality targets for raw water for treatment for human consumption could provide early warning
that critical human water needs arrangements may be triggered, before an emergency situation arises



An alternative indicator of increasing risk of raw drinking water being affected by poor water quality
could be to monitor the number of occasions it was impracticable, including from a cost perspective, to
treat water for human consumption



Levels of Dissolved Organic Carbon has been reported as a specific concern to utilities in South
Australia.

These gaps warrant further investigation from a risk perspective to understand whether there is an opportunity
to better align targets with this objective.

5.2 OBJECTIVE TO MAINTAIN GOOD LEVELS OF WATER QUALITY
This objective applies to all water quality targets in the Basin Plan and reflects the ‘no deterioration’ principle
of the NWQMS (ANZECC Guidelines 2000) that:
‘For systems in good condition, managers are encouraged to aim to improve the water quality
rather than allowing it to degrade’. (ANZG, 2018)
Section 10.32(3) of the Basin Plan regarding the process for developing water quality targets for Water
Resource Plans (WRPs) allows for this objective:
‘If the objectively determined actual value of a water quality characteristic at a site is better than
the target value identified… then the target value is that better value’ (s10.32(3))
However, jurisdictions found some difficulty implementing this Clause due to a lack of clarity on what
constituted a better water quality characteristic and over what time period.
Again, this issue relates to the need to build shared understanding of what constitutes low risk compared with
high risk in terms of water quality characteristics. There may be an opportunity to build a more consistent
picture of how the water quality target values relate to risk with jurisdictions, drawing on ANZECC Guidelines
concepts and framework discussed in Section 4 of this report.

5.3 A NOTE ON CULTURAL OBJECTIVES
Jurisdictions noted during consultation that there is a current gap in water quality objectives and targets aligned
to cultural uses of water. While current water quality objectives are not included in the current review scope,
this is an important finding that should be addressed ahead of the 2026 Basin Plan Review.
As such, the MDBA is recommending a proposed pathway for incorporating cultural and spiritual values into
water quality planning. More details are provided in Appendix 3 of this report.
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6

Findings – Targets

6.1 (I) FLOW MANAGEMENT TARGETS
6.1.1 HAVING REGARD
Environmental water managers and river operators have regard to water quality targets when performing a
number of important functions when managing flows in the Murray-Darling River system. According to the flow
management guideline (MDBA, 2019), target values may be used as an indicator when:


Monitoring, forecasting, providing seasonal forecasting and reporting on water quality levels



Identifying, planning for and managing the risk of water quality impacts associated with different flow
scenarios and the delivery of environmental water



Where relevant and practical, using coordinated flow management responses as a tool to mitigate
against widespread water quality events such as salinity spikes, algal blooms and low dissolved oxygen
events.

‘Having regard’ to targets in this way informs the management of risks associated with undertaking flow
management and environmental watering activities both at a system (or Basin) scale as well as at a local scale.

OPPORTUNITIES FOR IMPROVEMENT
There is an opportunity to consider how investigations into flow management target exceedance events,
including those described in the flow management guideline (MDBA, 2019) can be better used to understand
current and emerging trends and risks relating to these water quality stressors.
Existing forums of the Basin Salinity Management Advisory Panel (BSMAP), Water Quality Advisory Panel
(WQAP) and Independent River Operators Reference Group (IRORG) provide suitable platforms for these
investigations.
This includes identifying associated drivers of water quality stress and impacts on Basin Plan objectives and
identifying opportunities for management responses.
There is also an opportunity for the current guideline to consider whether flow management targets may
have a different relationship with water quality risks (e.g. see Section 4.6) in the northern Basin due to
patterns of high flow variability.
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6.1.2 SALINITY (EC) TARGET

The target for managing flows for salinity are as set out in Table 6-1 below (s9.14 (c)):
Table 6-1: Targets for managing flows: salinity levels at these reporting sites should not exceed the
target value 95% of the time
ITEM

REPORTING SITE

TARGET VALUE (EC) (µS/cm)

1

River Murray at Murray Bridge

830

2

River Murray at Morgan

800

3

River Murray at Lock 6

580

4

Darling River downstream of Menindee Lakes at Burtundy

830

5

Lower Lakes at Milang

1000

BACKGROUND
Salinity levels in the Murray-Darling Basin are naturally very variable. However, land and water management
in the Basin since the early 20th century has altered the water and salt balance in the landscape. This has
resulted in the mobilisation and accumulation of salt and saline water in the system.
While some aquatic species are adapted to saline environments, few water-dependent ecosystems will tolerate
very high salinity levels. Toxicity studies suggest a step-wise impact of salinity levels on aquatic biota, with
more and more taxa being removed from the environment as salinity rises (Waterwatch Victoria, 2016). Salinity
can also inhibit or prevent the growth of many aquatic and riparian plants, reducing habitat and increasing the
potential for bank erosion (MDBA, 2010).
High salinity levels also reduce the suitability of water for treatment for drinking, via potential health risks and
palatability impacts, and suitability of water for irrigation use, by affecting plant growth.
Important trends since the implementation of the Basin Plan in 2012 (IRORG, 2013-19) include:


Based on an annual assessment of salinity, the target at Burtundy (lower Darling) has not been met
with the exception of 2014, especially during periods of low flows



Salinity at Milang showed an increasing trend in 2019 due to ongoing dry conditions and is at risk of
exceeding target levels in subsequent reporting periods



A major salinity spike caused by receding high flows in late 2016 resulted in salinity levels above 1,400
EC at Burtundy for the first 2.5 months of the water year (1 June to 22 August 2016). This event was
actively and collaboratively managed by the MDBA and Basin States managing weirs and flows to
hasten its draining from the system.

The 2017 Basin Plan evaluation (MDBA, 2017) and 2018 Productivity Commission Murray-Darling Basin Plan:
Five-year Assessment (Productivity Commission, 2018) both identified the target exceedance at Burtundy as
an issue for further consideration, recommending:


The target should be reviewed in 2020, in the context of the drivers of low flows in the Lower Darling
and any potential changes to the future operation of Menindee Lakes.
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CONSULTATION
A number of issues were raised during consultation with jurisdictions related to the flow management targets
for salinity. These included:


Flow management targets for salinity warrant further work to determine what scale of risk is acceptable



While a risk-based approach is supported, having a target adds value because it ensures consideration
is given to how acceptable risk is measured



Clarity is needed on the expectation that targets are not exceeded 95% of the time, including over what
time period this applies and how this relates to the reporting period



Given the uncertainty of Sustainable Diversion Limit (SDL) projects, especially Menindee Lakes, and
how salinity levels will be managed for SDL projects, some jurisdictions would like the salinity targets to
remain as they are



There may be an opportunity to consider the inclusion of additional target sites on the Darling, for
example a selection from those proposed in the Guide to the Basin Plan



With the exception of the Burtundy target, some flow management salinity target values in the Southern
system are very high, and may be unacceptably high to Basin water users, such as irrigators



Any changes to targets or inclusion of additional targets would need to be justified through evidencebased analysis including consideration of potential impacts on the use of environmental water.

SALINITY LEVELS AT BURTUNDY
The salinity target at Burtundy was exceeded for more than 95% of time (based on % of days) for the five
three-year reporting periods between 2015 and 2019 as shown in Table 6-2. The exceedance periods
correspond with low flow conditions in the Darling River (Figure 6-1) and this figure also highlights the limited
data available for salinity levels at Burtundy prior to 1994.
When compared with salinity data for the downstream sites of Lock 6, Morgan and Murray Bridge on the Murray
River (Figure 6-1 and Figure 6-2), salinity levels at Burtundy do not appear to have followed the overall
decreasing trend apparent at the Murray River sites. This is likely due to the differences in hydrology and
drivers of elevated salinity of the Darling River. This suggests that the salinity target at Burtundy is likely to
have a different relationship with elevated salinity risks to the Murray River sites, that warrants further
investigation.
Table 6-2: Exceedance rates of the Burtundy salinity target from 2013 to 2019
YEAR

95% EXCEEDANCE VALUE (μS/cm)

% DAYS EXCEEDED 830 (μS/cm)

Target value

830

<5

2008-2013

613

0.3

2009-2014

611

0.2

2010-2015

911

12

2011-2016

1602

32

2012-2017

1620

36

2013-2018

1620

36

2014-2019

1621

46
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Figure 6-1: Flow and salinity levels from 1975 to 2019 at Burtundy on the Darling River (top) and Lock
6 on the Murray River (bottom)
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Figure 6-2: Salinity levels from 1975 to 2019 at Lock 6 and Murray Bridge on the Murray River against
flow at Lock 1 on the Murray River
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TERMS OF REFERENCES ISSUES
The Terms of Reference for the Water Quality Taskforce specifies two items for consideration in relation to the
appropriateness of the Burtundy flow management salinity target values discussed below.
Consideration of the commitments for environmental water protection in the northern Basin
According to the Basin Plan Evaluation (MDBA, 2017), early analysis indicated that environmental flows
provided by the Basin Plan in the southern Basin have the potential to lead to an improvement in River Murray
salinity of about 36 EC units at Morgan, South Australia.
Similarly, it is likely that better protection of water for the environment in the northern Basin has the potential
to help reduce high salinity levels recorded in the Darling at Burtundy.
This includes implementation of the suite of actions arising from The Northern Basin Review (MDBA, 2016)
and subsequent work on ‘toolkit’ measures in NSW and Queensland that aim to ensure environmental water
receives adequate protection as it travels through the system (MDBA, 2020).
These protections, when combined with other Basin Plan measures (e.g. establishing Sustainable Diversion
Limits in WRPs), are expected to help maintain flows within the Darling River system at a level considered
appropriate for achieving the objectives of the Basin Plan.
Further work is required to determine to what extent protection of environmental water might reduce salinity
levels at Burtundy. However, given (a) early analysis on potential salinity benefits of environmental water in
the southern Basin (MDBA, 2010), (b) salinity levels recorded to date and (c) climate change projections,
protection of environmental water alone is unlikely to be enough for salinity levels to be maintained under the
current target value for Burtundy.
Increasing the number of target sites to improve the management of salinity
Additional target sites in the Darling catchment may provide a more comprehensive picture of in-river salinity
in the Darling River system. However, the following points raised by jurisdictions during consultation should be
considered:


Any changes to targets or inclusion of additional targets would need to be justified through evidencebased analysis including consideration of potential impacts on the use of environmental water



The adoption of any new target sites should be aligned with risks (e.g. to water quality objectives)



There is limited capacity to use flow management as a tool to manage salinity levels in the upstream
reaches of the Darling River.

Nonetheless, there may be value in providing additional indicators of high salinity levels in the Darling River.
Jurisdictions, particularly Queensland and NSW, emphasised during consultation that mid-valley monitoring of
salinity levels is typically more valuable than end-of-valley monitoring because, combined with other
information, it provides an opportunity to better understand processes involved and respond with effective
management practices at the sub-catchment scale.
Related suggestions are provided in later sections of the report for Water Resource Plan salinity targets.
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OPPORTUNITIES FOR IMPROVEMENT
Exceedance of the salinity target at Burtundy and potential for future exceedance of the salinity target at
Milang warrants further detailed investigation, at an appropriate scale, to determine whether:


The target value represents an acceptable level of risk to Basin Plan objectives, and needs to be
redefined, and/or whether



Further management action is required to reduce salinity levels at these sites.

Multiple lines of evidence are required to make these conclusions:


Investigation of what impact current salinity levels have on Basin Plan objectives, including water
quality objectives, at the sub-catchment scale



Detailed assessment of salinity data at current sites, plus selected additional Darling River sites



Investigation into the drivers for the exceedance of target levels at the sub-catchment scale, including:
-

-

The potential for protection of environmental water to mitigate salinity levels, and
Recognising differences in drivers of elevated salinity in northern and southern Basins.

There is also an opportunity to consider ongoing processes for investigating the appropriateness of salinity
targets. For example, aligning investigations into the level of risk associated with salinity target values with
platforms used for existing salinity forums, such as elevated salinity event reviews and annual reporting via
the Basin Salinity Management Advisory Panel (BSMAP).
6.1.3

DISSOLVED OXYGEN

The target for managing flows for dissolved oxygen (DO) is (s9.14 (5) (a)):
(a) to maintain DO levels of at least 50% saturation [50% oxygen saturation at 25 degrees
Celsius and 1 atmosphere of pressure]
BACKGROUND
Low dissolved oxygen (DO) levels can be directly toxic to biota in aquatic ecosystems.
Low DO can also cause growth problems for plants when used for irrigation, and raw water for treatment for
human consumption which is too low or too high in DO may be more difficult to treat or result in odour and
taste issues in drinking water (NHMRC & NRMMC, 2018).
In water for recreational use, low DO, when observed in conjunction with colour and turbidity, may also be an
indicator for eutrophication of water bodies which can be toxic to humans or irritate the eyes or skin (NHMRC,
2008).
Low DO or hypoxic conditions are typically associated with the following types of events in the Basin:


Blackwater events



Destratification events



Eutrophication.
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Since the implementation of the Basin Plan there have been a number of adverse DO events with two that
resulted in large scale impacts across the Basin:


In 2016/17 DO concentrations of <2 mg/L were reported in multiple sections of the Murray and
tributaries in the Southern Connected Basin. These conditions were the result of very high rainfall and
extensive floodplain inundation in the south-eastern catchment which was followed by a warmer than
usual summer. Hypoxic blackwater was also reported crossing the South Australian border and impacts
downstream were mitigated via the management of flows in and out of Lake Victoria.



Two catastrophic fish kill events in December 2018 and February 2019 were attributed to hypoxic
conditions due to low or no flow in the lower Darling which resulted in a high level of stratification,
followed by a destratification event due to a sudden change in temperature. MDBA did not have
operational control of Menindee Lakes over this period, due to low inflows and thus had few tools other
than mechanical interventions (aerators) to respond.

CONSULTATION
Jurisdictions consulted as part of the review reported challenges associated with the DO target for managing
flows. Key feedback included:


Expression of the target in mg/L would be more appropriate for comparing monitoring data against the
target value



The current target is too broad to be useful, because of the wide range of Basin environments and
corresponding natural variation in DO, and localities or sites should be specified for the target.

These views have been echoed in challenges identified in river operator reporting (IRORG, 2013-2019) since
the introduction of the target in 2012, which include:


Natural diurnal and spatial variations in DO across the Basin mean that DO levels frequently drop below
50% saturation in parts of the Basin without an associated impact to ecosystems or other beneficial
uses



The difference in expression between target (% saturation) and observed (mg/L) units of measurement
presents a challenge for monitoring and interpretation of results



In some cases, such as low flow conditions, there are few opportunities for intervention to improve DO
conditions.

However, jurisdictions have also reflected that the target value has prompted environmental watering
practitioners to consider DO when watering sites and the requirement to have regard to DO has prompted
environmental water managers and decision makers to consider the water quality impacts of their actions.
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OPPORTUNITIES FOR IMPROVEMENT
Flow managers have been building capacity to monitor, collate and interpret DO data and implement early
warning systems at the Basin scale since the implementation of the Basin Plan.
Targeted investigations into blackwater and destratification events have been undertaken in recent years:


Independent assessment of the 2018-19 fish deaths in the lower Darling (Vertessy et al., 2019)



Independent report on stratification, mixing and fish deaths in the lower Darling (Baldwin, 2019)



Assessing the response to the risk of hypoxia in the lower Darling River: November 2019 until March
2020 Draft Report (Baldwin, not yet published)



Assessment and mitigation options of blackwater risk in the River Murray system Draft Report (CSIRO,
2020).

There may be an opportunity to draw on the outcomes of this work, as it becomes available, to better define
target sites and values for DO or other relevant indicators in the future.
Building on the published recommendations (Vertessy et al., 2019; Baldwin, 2019), this may include pursuing
the following opportunities:


Better alignment of the DO target value to risk: Consideration of preliminary findings of the reports
listed above may provide a starting point. In addition, there is an opportunity for ongoing investigations,
modelling and analysis of DO data from across the Murray-Darling Basin recommended by Baldwin
(2019) and Vertessy et al. (2019), to investigate whether DO target values might be better aligned to
risk. This could include investigating the DO conditions, and associated target sites, that indicate low
risk conditions are being exceeded and intervention may be warranted to avoid negative impacts.



Continue to refine DO monitoring programs and early warning systems: This includes
consideration to the DO targets in the Basin Plan. As recommended by Baldwin (2019) there is an
opportunity to ensure the DO monitoring program provides a fit-for-purpose and meaningful and
reliable assessment of DO levels against targets.



Better communicate the significance of water quality targets in providing a measure of the
overall success of Basin Plan implementation: Vertessy et al. (2019), the Basin Plan Evaluation
(MDBA, 2017) and Productivity Commission (2018) all highlighted the link between low flows and
water quality impacts, particularly in the context of DO. This work also makes the case for key
elements of the Basin Plan (protection of environmental water, finalisation of Water Resource Plans
and refinement of SDL Adjustment Mechanism (SDLAM) projects) to be implemented as soon as
possible to prevent further degradation of water quality.

These improvements would support jurisdictions to ‘have regard’ to the flow management targets for DO.

REVIEW OF WATER QUALITY TARGETS IN THE BASIN PLAN

36

6.1.4 RECREATIONAL WATER

The target for managing flows for recreational water quality is (s9.15 (5) (b) as per s9.18):
Fresh recreational water bodies should not contain:


≥10 µg/L total microcystins; or ≥50,000 cells/mL toxic Microcystis aeruginosa; or
biovolume equivalent of ≥4 mm3/L for the combined total of all cyanobacteria where a
known toxin producer is dominant in the total biovolume; or



≥10 mm3/L for total biovolume of all cyanobacterial material where known toxins are not
present; or



Cyanobacterial scums consistently present.

BACKGROUND
Blue-green algae toxins can cause serious health problems for humans who come in contact with them. If
ingested, toxins microcystin and cylindrospermopsin can damage the liver and other organs while skin contact
may result in rashes and skin disorders (MDBA, 2010).
As a result, algal or cyanobacteria toxins present a major risk to recreational use of waterbodies.
Algal blooms are also managed across the Basin and are typically favoured by two types of events:


Stable water columns



High levels of nutrients.

When conditions are favourable, flow managers may work together across jurisdictions to disperse algal
blooms by delivering flows which decrease the stability in the water column. When intervention is not possible,
for example due to limited water availability, recreation may be restricted during a bloom.
Recreational water quality targets for cyanobacteria toxin levels are in place for flow management in the Basin
Plan (Section 9.14). The targets are cyanobacteria cell counts or biovolume that meet the guideline values set
out in Chapter 6 of the Guidelines for Managing Risks in Recreational Water (NHMRC, 2008).
Since the implementation of the Basin Plan in 2012 blue-green algae red alerts (exceedance of the recreation
water quality target in the Basin Plan) were reported by the MDBA in:


2014-15 – two sites on lower Darling



2015-16 – widespread at multiple locations on Murray (including SA Murray) and lower Darling



2016-17 – continuation of 2015-16 event



2017-18 – widespread especially lower Darling



2018-19 – across ‘many’ sites.

CONSULTATION
Jurisdictions consulted as part of the review reflected that long-standing monitoring programs, risk
management protocols and cross jurisdiction coordination arrangements for managing algal blooms pre-date
the implementation of the Basin Plan. The inclusion of the recreational target in the Basin Plan (also the basis
for State and cross-jurisdiction management of algal bloom monitoring) has not changed these existing
arrangements.
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Other comments included:


The values referred to in Ch 6 of the Guidelines for managing risks in recreational water (NHMRC,
2008) are guideline values not intended to be used as targets, but rather triggers for action



It would be near impossible to manage algal levels in all areas in the Basin at all times. References to
specific sites could improve the relevance of the target.
OPPORTUNITIES FOR IMPROVEMENT
Overall, the flow management target for recreational water quality was generally considered appropriate
by jurisdictions.
Some jurisdictions find the target difficult to implement due to the lack of specific sites and/or exceedance
timelines. There may be an opportunity to include reference sites and/or exceedance timescales (e.g. 95%
of the time) in guidance material to support having regard to this target.

6.2 (II) WATER RESOURCE PLAN TARGETS
Water Resource Plans (WRPs) must include a Water Quality Management (WQM) plan that identifies the
water quality target values for the water resource plan area. As of August 2020, 13 of 33 WRPs have been
accredited to date, while the remaining 20 are currently being assessed.
Once accredited, the Basin States must report on compliance against their water resource plans annually,
under Schedule 12 of the Basin Plan. Schedule 12 reporting on progress towards the water quality targets in
Chapter 9 (Matter 12 of Schedule 12) will commence in 2020.
6.2.1 SELECTION OF TARGETS
Water quality targets for WRPs can be selected in three ways, under Chapter 10 of the Basin Plan.
For surface water and groundwater water WRPs the options are to:


Specify the default targets set out in Chapter 9 of the Basin Plan (s9.16 – s9.18)



Specify alternative targets that meet the criteria specified for alternative targets described below.

In the case of surface water WRPs only:


If the objectively determined actual value of a water quality characteristic at a site is better than the
default target value, then the target value is that better value.

ALTERNATIVE TARGETS
Alternative targets may be specified if they are:


Consistent with the water quality objectives in Part 3 of Chapter 9 of the Basin Plan



Determined in accordance with procedures set out in the ANZECC Guidelines (ANZECC, 2000)



In the case of cross-border resources, developed in consultation with a Basin State which also has a
WRP area covering the same resource



And one of:
−

The alternative target value provides a better level of protection than the default target value
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−

The WQM plan sets out the reason why the alternative target value will be as effective in achieving
the water quality objectives

−

The WQM plan sets out the reason why the default target value is inappropriate for the WRP area.

A number of jurisdictions took the opportunity to specify alternative targets in their WRPs (Table 6-3).
Table 6-3: General approach taken by State for water quality targets in accredited WRPs and WRPs
under assessment 9. More detail provided in Appendix 4
WRP

TARGETS APPLIED

ALTERNATIVE TARGETS SPECIFIED

Surface water
ACT

▪
▪

Fresh water-dependent ecosystems
Recreation

▪
▪

Fresh water-dependent ecosystems
Recreation

NSW

▪
▪

Fresh water-dependent ecosystems
Irrigation (if applicable)

▪

None (defaults applied)

▪

Recreation
▪

Fresh water-dependent ecosystems (some)

▪

None (defaults applied)

QLD

▪

Fresh water-dependent ecosystems

▪
▪

Irrigation (if applicable)
Recreation

SA

▪
▪

Fresh water-dependent ecosystems
Irrigation (if applicable)

▪

Recreation

▪

Fresh water-dependent ecosystems

▪

Fresh water-dependent ecosystems

▪
▪

Irrigation (if applicable)
Recreation

▪
▪

Irrigation (if applicable)
Recreation

ACT

▪

Fresh water-dependent ecosystems

▪

Fresh water-dependent ecosystems

NSW

▪

▪

Fresh water-dependent ecosystems (salinity
only)

▪

Fresh water-dependent ecosystems
(salinity only)
Irrigation (where applicable)

QLD

▪
▪

Fresh water-dependent ecosystems
Recreation

▪

Fresh water-dependent ecosystems (some)

SA

▪

Fresh water-dependent ecosystems
(where applicable)

▪

None (defaults applied)

Vic

▪

Fresh water-dependent ecosystems
(where applicable)

▪

Fresh water-dependent ecosystems (if
applicable)

Vic

Groundwater

9

Note Irrigation targets only applied where irrigation infrastructure operator sites were identified for the relevant WRP area
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CONSULTATION
Jurisdictions were generally supportive of the options provided for selecting water quality targets for the WRPs
in the WQM plans. Their responses included:


Default targets were sufficient to meet the needs of some jurisdictions and were a useful option where
limited resources made developing alternative targets unfeasible



The flexibility to apply alternative targets was important for jurisdictions who already had water quality
targets aligned to relevant State policies and legislation that would meet the purpose of the WQM plan.

The process for defining alternative targets in accordance with ANZECC was generally considered resource
intensive, where this work had not already been undertaken for other State-based initiatives.
This was a barrier to States developing alternative targets, unless they already had State-based targets that
would meet these needs. This included cases where default targets were not considered appropriate but were
adopted as an interim measure until more appropriate targets could be developed.
Jurisdictions also sought clarification of the scale at which alternative WRP targets should apply, for example
whether alternative targets should be specified according to Target Application Zones (TAZs) in the case of
default targets for fresh-water dependent ecosystems.

OPPORTUNITIES FOR IMPROVEMENT
While there was general support from jurisdictions for having the option of including alternative targets,
there is an opportunity for further guidance on how to meet the requirements of the ANZECC Guidelines
process in a way that is consistent with the intended role and use of water quality targets. This includes
consideration of the scale at which WRP targets should apply.

6.2.2 GROUNDWATER WRPS
In addition to specifying targets for surface water WRPs, Basin States were also required to identify water
quality target values for groundwater WRPs.
The contribution of groundwater quality to surface water quality in the Basin is recognised. However, broadly
speaking, the significance or extent of groundwater quality issues and how these impact on beneficial uses
and surface water resources at the Basin-scale is still poorly understood.
Recognising that groundwater quality in the Basin is an area requiring further development and that few Basin
States would have the capacity to monitor for groundwater quality, the MDBA provided advice to Basin States
during WRP development that groundwater quality targets could be omitted where not considered applicable.
Examples included, groundwater targets for water used for recreational purposes.
In the current WRPs (either accredited or under assessment) 16 out of 18 groundwater WRPs specified
groundwater targets for fresh water-dependent ecosystems, however, 11 of these specified only salinity targets
for fresh water-dependent ecosystems. Just one groundwater WRP specified targets for irrigation and two
groundwater WRPs specified targets for recreation.
Consultation with jurisdictions found that although the MDBA had provided some advice on groundwater quality
targets, there was still no shared understanding around the purpose of groundwater quality targets in the Basin
Plan and what they are trying to achieve.
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In particular, jurisdictions are seeking clarification of the expectations regarding management of groundwater
quality, especially given the water quality targets in Chapter 9 of the Basin Plan, including the default targets
for water-dependent ecosystems in Schedule 12, were originally developed with regard to water quality
stressors for surface waters.
Some specific challenges were raised:


Groundwater WRPs primarily focus on the management of groundwater extraction which is not a
primary driver for water quality stressors in groundwater systems



States don’t always monitor groundwater quality or have baseline data



In some cases, groundwater is too saline to apply freshwater targets



A zoned approach to groundwater quality targets was considered in South Australia, though this
became too complicated and was not pursued.

Given our limited understanding of groundwater quality impacts at a Basin-scale it may be too early for
groundwater quality targets to be applied in a meaningful way. However, groundwater quality in the Basin is
an important issue that will require more attention in the future.

OPPORTUNITIES FOR IMPROVEMENT
There is a need for clarification of the expectations of jurisdictions to maintain and/or improve on groundwater
quality levels. This includes recognition of the limited mechanisms available to jurisdictions to manage
groundwater quality under the Basin Plan.
The MDBA can play a role in progressing understanding of the importance of groundwater quality to
achieving the Basin Plan objectives, including clarifying the expectations regarding the management of
groundwater quality risks. Conceptualising and communicating this understanding will help to ensure
groundwater quality is not a limiting factor in achieving the objectives of the Basin Plan.
In the meantime, jurisdictions will need to continue to ensure they have an adequate understanding of
groundwater quality issues in their jurisdictions and can contribute groundwater quality monitoring data and
information to improving the knowledge base of groundwater quality issues in the future.

6.2.3 FRESH WATER-DEPENDENT ECOSYSTEMS

The default water quality targets for fresh water-dependent ecosystems in WRPs (including declared Ramsar
wetlands) are (s9.16 (1)):
(1) … that a water quality characteristic in a target application zone meets the target value for
that characteristic and zone set out in Schedule 11
(See Appendix 5 for Schedule 11 targets)
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BACKGROUND
The default target values for fresh water-dependent ecosystems set out in Schedule 11 of the Basin Plan
include values for water quality stressors that impact freshwater ecosystems directly or indirectly (Note: salinity
targets for fresh water-dependent ecosystems (EoVTs) are discussed separately in Section 6.2.4):


Turbidity reduces the amount of light entering the water which reduces the growth of submerged
plants. It may also favour blue-green algae and raise water temperatures creating unfavourable
conditions for aquatic organisms



Nutrients (Total Phosphorus and Total Nitrogen) can accumulate in unfavourably high
concentrations in waterbodies and contribute to algal blooms and hypoxic (low DO) conditions resulting
in the death of aquatic macroinvertebrates and fish



Dissolved Oxygen at very low levels can be directly toxic to aquatic biota and at reduced levels can
cause growth problems for plants



pH can have serious direct and indirect impacts on aquatic organisms, for example where pH levels are
outside of a tolerable range



Temperature of waterbodies outside a given range can affect metabolic rates and chemical and
physical processes and have direct and indirect impacts on aquatic organisms



Pesticides, heavy metals and other contaminants are directly toxic to aquatic organisms in high
concentrations and may accumulate in the system over a period of time.

While there is some natural variation in these water quality parameters, human activities, such as land
management (e.g. farm run-off), wastewater and stormwater discharge, industrial discharges, reduced water
volumes, introduced fish species, clearing of riparian vegetation, climate change and air pollution are typically
responsible for the most severe impacts to fresh water-dependent ecosystems.
Default target values for fresh-water dependent ecosystems were developed in accordance with the ANZECC
Guidelines (2000) with consideration given to:


Level of protection including specification of high ecological significance sites (i.e. Ramsar wetlands)



Environment type (e.g. streams and rivers, lakes and wetlands)



Reference condition in water quality zones (aligned with Target Application Zones in Schedule 11) as
per valleys in the Sustainable Rivers Audit (Davies et al. 2008).

Default target values for fresh-water dependent ecosystems, where specified by jurisdictions in WRPs, are yet
to be put into practice in many cases and will be reported on for the first time in 2020.
Twelve of 19 surface water WRPs specify the full set of default targets for fresh-water dependent ecosystems
and another 3 specified some default targets (combined with alternative targets).
CONSULTATION
Jurisdictions reported that the default target values for fresh water-dependent ecosystems were generally
found to be reasonable. A few specific issues were raised regarding the targets:


In some cases, the scale of Target Application Zones (TAZs) was too large to allow for diverse
environments (e.g. the TAZ for the Lower Murray includes both fresh water and estuarine wetland
environments). TAZs and WRP areas also do not necessarily align with one another



The targets were developed using reference conditions from 2008 and in some cases may require
updating
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There is an emerging risk of per- and polyfluoroalkyl substances (PFAS) that warrants consideration
from a human health perspective. Consideration should also be given to Blue-Green Algae which also
impacts human health and ecosystems (not just recreational water). However, these issues may be
best managed through a risk-based approach rather than target values.



However, jurisdictions had a number of concerns about how the targets would be applied and reported on:


Most of the targets relate to land management, pollution and wastewater management issues which are
not addressed through the implementation of the Basin Plan



The scale of TAZs is not appropriate for understanding point source drivers of water quality stressors.
This is particularly relevant to pollutants such as heavy metals and contaminants



Some jurisdictions also found that the broad scale of TAZs also created difficulties for monitoring or
assessing the achievement of targets.
OPPORTUNITIES FOR IMPROVEMENT
The current default target values for fresh water-dependent ecosystems have served their purpose in
guiding the development of the current WRPs and are mostly considered appropriate.
Where there are outstanding issues with these target values, and they have been specified in WRPs,
jurisdictions will need to consider how these might be improved when WRPs are next updated. There will
be an opportunity for the MDBA to support jurisdictions to make these changes at this stage.
In the interim, jurisdictions will need to consider how they will apply the targets in a meaningful way. It is
suggested that:


The core objective is to ensure water quality does not become the limiting factor to achieving the
Basin Plan objectives



While some drivers of water quality stressors, such as land management activities, are outside the
remit of the Basin Plan, the targets may still be used to improve understanding of the role water
quality plays in achieving the overall objectives of the Basin Plan. This can be used to inform future
management responses



Consistent with the risk based approach described in Section 4, monitoring against target values
can be used to identify the need for further investigation into whether a management response is
required and/or whether the target value should be respecified



There may be a need to better align monitoring efforts and targets for some water quality stressors.
In some cases, there may be a case to consider using alternative indicators.

These recommendations may be considered in guidance material related to the implementation of WRP
targets.
6.2.4 SALINITY TARGETS (EOVTS)

The default targets for fresh water-dependent ecosystems are (s9.16 (1) as per Schedule 11):
End-of-Valley Targets for salinity in Appendix 1 to Schedule B to the Agreement
(See Appendix 5 and 6 for Schedule 11 targets and EoVTs, respectively)
(Note: Not all Target Application Zones (TAZs) in Schedule 11 specify salinity targets)

REVIEW OF WATER QUALITY TARGETS IN THE BASIN PLAN

43

BACKGROUND
The Basin Salinity Management Strategy (BSMS) (2001 – 2015) introduced End-of-Valley Targets (EoVTs) to
serve as indicators of catchment health, and to help assess and manage the impacts of salt exports from
catchments to the shared water resources.
Under the BSM2030 strategy, the role of EoVTs in supporting long-term salinity management across the Basin
was adjusted to better reflect new knowledge that had since come to light.
EoVTs now play an important role in building an understanding of salinity trends and risks to the shared water
resource arising from tributary catchments through monitoring and reporting under BSM2030.
EoVTs have been adopted as the default salinity targets for fresh water-dependent ecosystems in Schedule
11 for the Target Application Zones (TAZs) where they apply.
CONSULTATION
The adoption of EoVTs as Water Resource Plan default targets for salinity for fresh water-dependent
ecosystems is generally considered appropriate by jurisdictions when they are used for long term monitoring
of salinity risks, rather than as operational targets. The adoption of existing targets under BSM2030 allows
States the opportunity to reduce duplication of effort and ensuring consistency with salinity management
arrangements for the Murray-Darling Basin.
However, jurisdictions have also raised some concerns with the targets:
Target sites should be reviewed from a risk management perspective at the sub-catchment scale
Targets set at the end of the valley are typically less meaningful than mid-valley targets because:
- There is no opportunity for intervention at the end of valley
- The sub-catchment level is a more appropriate scale for understanding processes and risk
Some States (e.g. Queensland) use base flow and event specific targets to describe salinity risks in
their jurisdiction under highly variable flow conditions. The current EoVTs do not accommodate this
approach which is more suited to local conditions
EoVTs were developed some time ago and are due for revision to reflect current understanding of
salinity risk.








OPPORTUNITIES FOR IMPROVEMENT
There is a review of EoVTs scheduled for 2025 in the Review Plan under BSM2030. To reduce duplication
of effort, there is an opportunity for the BSM2030 review of EoVTs to consider the application of EoVTs to
the Basin Plan as well as BSM2030.
In particular, a review of EoVTs should consider:


How target values could be better aligned to risk to fresh water-dependent ecosystems:
-

This includes considering at what levels (measured at given sites and how often) salinity may
the limiting factor in achieving the overall objectives of the Basin Plan



The need for additional or revised target sites, particularly mid-valley target sites that reflect
processes at the sub-catchment scale



How salinity levels interact with flow conditions and risk at a sub-catchment scale and whether a
two-tiered approach to targets (under event and base flow conditions) might be appropriate in some
cases.
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6.2.5 IRRIGATION WATER TARGETS

The Water Resource Plan water quality targets for irrigation water are as set out in Table 6-4 below (s9.17)
and:
(1) … [must be met] 95% of the time over each period of 10 years that ends at the end of a water
accounting period
(2) The target values apply at sites in the Murray-Darling Basin where water is extracted by an
irrigation infrastructure operator for the purpose of irrigation…
(4) …The target value for the sodium adsorption ratio of irrigation water is the value which if exceeded,
would cause soil degradation when that water is applied to land
Table 6-4: Targets for irrigation water in WRPs: salinity levels at these extraction sites should not
exceed the target value 95% of the time when reporting over (Section 9.17)
ITEM

BASIN REGION

TARGET VALUE (EC) (µS/cm)

1

Southern Basin (Murray River and tributaries)

833

2

Northern Basin (Barwon River and Darling River and their
tributaries)

Paroo and Warrego rivers – 838
Generally – 957

The Water Resource Plan default targets for irrigation water were derived from an assessment of upper
guideline values for salinity in irrigation water based on the predominant crop type in the regions at the time
(MDBA, 2010).
The sodium adsorption ratio (SAR) provides a measure of sodium-affected soils that may represent issues of
salt accumulation in the landscape. It can lead to a decrease in water infiltration and permeability of soils,
leading to problems with crop production.
CONSULTATION FINDINGS
Jurisdictions identified a number of issues with the targets for irrigation water in the Water Resource Plans:


Target values for the southern Basin are much higher than many State limits for salinity levels in
irrigation water and are far greater than what would be acceptable to irrigators if exceeded



In some cases, they are also more stringent than flow management targets



More stringent targets may provide a false impression of a guarantee of delivery of less saline waters



Irrigation infrastructure operator (IIO) extraction sites are not well defined



The SAR reflects land management, site specific issues which are near impossible to manage at the
scale of WRPs.
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OPPORTUNITIES FOR IMPROVEMENT
The salinity and SAR targets are the only targets available as an indicator of risk to the objective of water
for irrigation use in WRPs. However, in their current form they are very difficult to implement and are unlikely
to add value to Basin-scale management of salinity risks beyond that provided by other targets in the Basin
Plan.
An alternative to measuring the risk of salinity issues to irrigation water use may be to use an indicator that
records management responses triggered by high salinity levels at a local scale. For example, a measure
of increasing risk of ongoing impacts to irrigation warranting further investigation could be frequency of
warnings and advice to irrigators of localised elevated salinity events within irrigation infrastructure operator
areas.
Further work would be required, beyond the scope of this project, to determine what such an indicator
would be.
6.2.6 RECREATIONAL WATER

The default water quality targets for recreational water quality are (s9.18):
Fresh recreational water bodies should not contain:
•

≥10 µg/L total microcystins; or ≥50,000 cells/mL toxic Microcystis aeruginosa; or
biovolume equivalent of ≥4 mm3/L for the combined total of all cyanobacteria where a
known toxin producer is dominant in the total biovolume; or

•

≥10 mm3/L for total biovolume of all cyanobacterial material where known toxins are
not present; or

•

Cyanobacterial scums consistently present.

No specific issues were raised related to default targets for recreational water during consultation with
jurisdictions on WRP targets. Refer to Section 6.1.3 for issues discussed relating to recreational water targets
for managing flows and Section 6.2.2 for issues discussed relating to developing targets for groundwater
WRPs.

6.3 (III) LONG-TERM SALINITY MANAGEMENT TARGETS
The surface water salinity targets for the purpose of long-term salinity planning and management for the
Murray-Darling Basin are (9.19 (c)):
The Murray-Darling Basin and End-of-Valley Targets (EoVTs) for salinity are set out (as
absolute values) in Appendix 1 of Schedule B to the Agreement as amended from time to time
(See Appendix 6 of this report for a list of current Murray-Darling Basin target (Basin Salinity Target) and
EoVTs).
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The MDBA, Basin Officials Committee (BOC) and Basin States undertake long-term salinity planning and
management functions in accordance with the Murray-Darling Basin target (known as the Basin Salinity Target
at Morgan in South Australia) and End-of-Valley Targets (EoVTs) in Appendix 1 of Schedule B to the MurrayDarling Basin Agreement (the Agreement).
These functions are carried out through implementation of the Basin Salinity Management 2030 (BSM2030)
strategy and accompanying Basin Salinity Management Procedures.
Under these arrangements, the Basin Salinity Target forms part of the core accountability framework while the
draft BSM Procedure – Catchment salinity (under development) deals the requirements for monitoring and
reporting against EoVT sites under the BSM2030 strategy. This includes requirements for:


Reviewing catchment salinity trends and risk profiles



Determining appropriate management responses, and



Amending EoVTs.

OPPORTUNITIES FOR IMPROVEMENT
Jurisdictions were satisfied that the arrangements under BSM2030 were adequate for the purposes of longterm salinity management in the Basin, with the following considerations:


Jurisdictions supported the need for a review of EoVTs in accordance with the BSM2030 Review
Plan as discussed in Section 6.2.4



Division 4 of the Basin Plan on long-term salinity management targets should continue to refer to the
most current arrangements for salinity management under Schedule B to the Agreement.

6.4 (IV) SALT EXPORT OBJECTIVE INDICATIVE FIGURE
The salt export objective is (s9.09):
(1) …to ensure adequate flushing of salt from the River Murray System into the Southern Ocean.
(2) The salt export objective is expected to be achieved by the discharge of an average of 2 million tonnes
of salt from the River Murray System into the Southern Ocean each water accounting period.
Note: A discharge of an average of 2 million tonnes of salt each water accounting period has been assessed
as being adequate for the purposes of the objective. This figure has been calculated on the basis of a longterm modelled estimate approach that takes into account cyclical climate influences on flows, as well as
existing works and measures such as salt interception schemes (SIS)… which are complementary to flushing
salt from the River Murray System…
(5) The Authority must assess, on an annual basis, achievement of the salt export objective by comparing
the estimated number of tonnes of salt exported per year average over the preceding 3 years against
the indicative figure of 2 million tonnes of salt per year
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BACKGROUND
At times of extended low flow, salt can accumulate in the floodplains, wetland and water bodies of the Basin.
This salt accumulation may later be mobilised by floodwaters.
At the regional or local level, there may be land-based salinity risks due to salt accumulation in specific areas.
One of the regions recognised as being most at risk of the impacts of salt accumulation is the Murray
downstream from Euston, to the mouth of the Murray. This reach, which includes irrigation districts, off-takes
for human consumption, and Ramsar listed sites, becomes a terminal system at times of closure of the Murray
mouth at risk of significant increases in salinity as the freshwater in the lakes evaporates (Hyder, 2011).
Salt export through the mouth of the Murray provides an important mechanism to manage salt accumulation,
particularly when linked with other strategies. According to the original design of the salt export objective,
assessment of the indicative figure aims to provides early warning of the increased risk of salt accumulation.
Since the implementation of the Basin Plan in 2012 the salt export objective indicative figure of 2 million
tonnes/year has only been met in 2012-13 (when averaged over the preceding three-year period).
CONSULTATION
During consultation with jurisdictions, there were significant discussions regarding the salt export objective.
While there was not support from across the group that the salt export objective need be abolished, it was
raised as an option, with the view that South Australian operation of the Lower Lakes is likely to be a bigger
determinant of the risk of salinity to this part of the system.
In contrast, support for the rationale behind the salt export objective included:


There is a need to understand whether we have salt accumulation issues around the Basin and, if so,
determine what can be done about it



The issue of salt accumulation cannot be assumed to be managed through environmental watering
alone. It also relates to the mobilisation of salts and complex interactions with variable flows that drive
salt accumulation in specific areas of the Basin



Relying on operation of the Lower Lakes can only allow for the management of salt accumulation at the
end of the system and would not address accumulation issues in other parts of the Basin.

However, recognising challenges associated with the objective, jurisdictions also suggested changes to the
approach for measuring salt accumulation in the Basin may be warranted, including to assessment timeframes
and sites and alternative approaches. These are discussed in more details in the following section.
Other feedback included:


There isn’t a real conflict achieving both salt export and salinity level targets if salt export is managed
during high flows



There is an issue of lost connectivity in many parts of the Basin. Salt won’t always reach the connected
system



The salt export objective needs to be better explained, including more background on how it was
determined



There is interest in understanding what role SDLAM plays in meeting the salt export objective.
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TERMS OF REFERENCE MATTERS
The Terms of Reference for the Water Quality Taskforce specifies four items for consideration in relation to
the appropriateness of the salt export objective to ensure adequate flushing of salt from the River Murray
System into the Southern Ocean. Section Issues for consideration explores these issues in detail, as
summarised below:
Relationship between the salt export objective and site-specific salinity targets
The discussion in Issues for consideration below explores the relationship between salt export and salinity
including the need for the specific issue of salt accumulation in the Basin to be considered.
Additional environmental benefits associated with achieving the salt export objective and not covered
by achieving the environmental outcomes of the Basin Plan
Additional environmental benefits associated with achieving the salt export objective include providing an
indicator of whether salt accumulation is a limiting factor in achieving the Basin Plan objectives.
While there are challenges associated with the current objective, a better understanding of the risks of salt
accumulation is required to make conclusions about whether other elements of the Basin Plan adequately
address this risk.
How the objective could be varied to deal with periods of low flows
Initial assessment of salt export data suggests the current indicative figure is higher than may be considered
realistically achievable.
Nonetheless, the salt export objective as a water quality indicator may be providing an indication that flows in
the Murray-Darling River system are too low to meet the objectives of the Basin Plan. At a minimum, the current
numbers suggest further investigation is warranted into whether there is an unacceptable risk of salt
accumulation in the Basin.
Whether the objective should be respecified or abolished
Consultation with jurisdictions found that there was no consensus that the objective should be abolished.
In general, jurisdictions found there was some value in having a measure of salt accumulation, though a
number of opportunities to improve the objective were identified, as explored further in the section below.
ISSUES FOR CONSIDERATION
The following discussion points below set out key considerations of alternative measures and/or opportunities
to improve assessment of salt accumulation in the Basin.
Relationship between salt export and salinity
The current indicative figure for salt export was based on translation of the Basin Salinity Target at Morgan
(developed under BSMS) to a salt load (1.76 million tonnes/year) with a 10% allowance for salt intrusion
between Morgan and the barrages.
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The Basin Plan Evaluation 2017 (MDBA 2017) and Productivity Commission Five-year assessment of the
Basin Plan 2018 (Productivity Commission, 2018) highlighted the inherent conflict between meeting the salt
load objective and salinity targets in the Basin, especially during periods of low flows. They also emphasised
the higher prioritisation that is required for salinity targets in terms of environmental benefit.
Nonetheless, salt export during periods of high flows plays a key role in reducing the risk of salt accumulation
and resulting high salinities at key sites across the Basin. For example Figure 6-3 shows a steady increase in
salinity in Lake Alexandrina corresponding to prolonged periods of low salt export (note this corresponded to
low flow conditions between Nov 2012 – Mar 2016 and Mar 2017 – Jul 2019 in Figure 6-4).

Figure 6-3: Monthly salt export 10 plotted against average salinity levels at Lake Alexandrina

10

Data sourced from MDBA reports ‘Calculation of Salt Export to the Southern Ocean’ (2013-2019). Salt export figures are assessed in accordance with
MDBA, 2013,
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Figure 6-4: Monthly salt export assessed 11 compared with barrage outflows over the period July 2010
to June 2019
Risk based approach for management of salt accumulation
The development of the salt export objective prior to 2012, including the indicative figure for ‘adequate flushing
of salt from the River Murray’ was in direct response to the understanding of risk of salt accumulation at the
time, as explained by Hyder (2011) in the Basin Plan Salt Load Target Rationale:
Implementing a salt load target enables the MDBA to ensure salt export is part of the Basin salt
management and to track the amount of salt leaving the Basin in order to assess the need for
management responses if loads are low and are leading to an unacceptable salinity risk.
Risks described include potential impacts of reduced salt export from the Basin to both the overall Basin and
Lower Lakes including risks of impacts to water supply, agricultural productivity, ecosystems and water users
(Hyder, 2011).
Any approach developed or used in place of the salt export objective must give due consideration to the risks
originally underpinning the development of the target, and the opportunity to mitigate these risks with a
management response.

11

Data sourced from MDBA reports ‘Calculation of Salt Export to the Southern Ocean’ (2013-2019). Salt export figures are assessed in accordance with
MDBA, 2013,
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Timeframes
During consultation, jurisdictions suggested that the adopted assessment period of three years may not be
enough to allow for climate variability, while reporting annually may be too frequent for the style of investigation
required. Previously applied assessment periods to an average across 10 years (MDBA, 2010; Hyder, 2011)
may be more appropriate.
These issues were considered via an initial assessment of the last 10-years of salt export data which found:


Monthly data of salt export against barrage outflows confirms the strong relationship between low flows
and salt export (Figure 6-4)



The salt export indicative figure is still only met once for reporting periods 2015 to 2019 when increasing
the assessment period from 3-years to 5-years or 10-years (Table 6-5 and Figure 6-5).

At the time of writing, data were not available for assessment of the salt export figure for longer than 10-years.
This assessment could be warranted given the original target was compared against the 25-year Benchmark
Period of Basin Salinity Management.
Table 6-5: Assessment of salt export 12 averaged across 3-year, 5-year and 10-year periods
3-YEAR AVERAGE

12

MILL TONNES/YR

5-YEAR AVERAGE MILL
TONNES/YR

10-YEAR AVERAGE
MILL TONNES/YR

2013

2.92

Data not available

Data not available

2014

1.48

2015

0.92

2.0

2016

0.54

1.1

2017

0.93

1.0

2018

0.91

0.8

2019

0.94

0.7

1.46

Data sourced from MDBA reports ‘Calculation of Salt Export to the Southern Ocean’ (2013-2019). Salt export figures are assessed in accordance with
MDBA, 2013,
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Figure 6-5: Annual salt export assessment figures 13 averaged across 3-year (current) and 5-year
periods (top) and 10-year period (bottom) compared with the indicative figure in the Basin Plan

13

Data sourced from MDBA reports ‘Calculation of Salt Export to the Southern Ocean’ (2013-2019). Salt export figures are assessed in accordance with
MDBA, 2013,
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These findings compare with analysis by MDBA to inform development of the current salt load objective
indicative figure, which found that (Hyder, 2011):


For the benchmark period of 1975-2000 (considered representative of climate variability at the time)
average salt load exported at the Barrages is estimated to be 2.10 million tonnes/year



For the drier period 1975-2009 average salt load exported at the Barrages is estimated to be 1.6 million
tonnes/year.

This initial assessment suggests the current indicative figure is at the higher end of the scale in terms of what
salt export is both realistic and likely, given projections for climate change to result in increased likelihood of
prolonged dry conditions in the Murray-Darling Basin in the future.
Nonetheless, these findings can also be interpreted as Murray-Darling river system flows over the preceding
10 years being insufficient for salt export which, if warranted, may prompt consideration of how flows might be
managed to mitigate against salt accumulation risks in the Basin.
Further assessment, beyond the scope of this review is required to better understand what the implications for
salt accumulation in the landscape might be and whether this presents an acceptable level of risk to the
objectives in the Basin Plan. This includes accounting for the range of climate scenarios likely under climate
change.
Site of assessment
While the salt export objective has been set as the flushing of salt from the River Murray to the Southern
Ocean, salt export is monitored and modelled at the barrages into the Coorong. Jurisdictions have raised this
issue as a concern, given the potential for salt accumulation in the lower reaches of the system.
The current assessment method used to estimate the salt export objective:
‘makes the simplifying assumption that any salt over the barrages is immediately exported to the
Southern Ocean’ (MDBA, 2013-2020).
The shortfalls of this method were a major consideration during the development of the assessment method.
However, it was concluded at the time that, due to the challenges associated with measuring flow and salt
loads at the river mouth salt export over the barrages was a necessary and appropriate surrogate for salt
export to the Southern Ocean (MDBA, 2013).
The assessment method continues to improve accuracy of estimates including adoption of Source Murray
Model in 2016, and refinement of various components of the assessment (MDBA, 2013-2020).
As recommended by MDBA during the development of the method in 2013 (MDBA, 2013), if the salt export
objective is to be retained, the issue of reconciling measured salinity at the barrages with the objective of
‘adequate flushing of salt from the River Mouth’ (s9.09) should be a priority for consideration in future
improvements to the assessment method.
Salt import-export balance models
One alternative approach suggested by jurisdictions to estimate salt accumulation in different areas of the
Basin is assessment of the balance between salt-imports and exports. This approach aligns well with the
drivers for management of salt accumulation underpinning the salt export objective. For example, as described
in the Guide to the Basin Plan:
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‘Managing salt accumulation in rivers and floodplains is best achieved by providing for average
salt-load exports necessary to balance imports from the landscape and upstream.’ (MDBA, 2010)
This approach has been applied on a local scale in some jurisdictions to assess salt accumulation as well as
at a broader regional scale. This includes a recent investigation of current and future salinity risk within the
Queensland Murray-Darling Basin via export-import ratios (Biggs, 2013).
Such approaches have the potential to add to the breadth of understanding of the risk of salt accumulation
across the Basin. It is unclear what the potential is for such approaches to be applied at the scale of the MurrayDarling Basin as a readily available measure of risk of salt accumulation, however, there is an opportunity to
explore this option further.
Learnings from SDLAM
The Sustainable Diversion Limit Adjustment Mechanism (SDLAM) builds on the assessment of environmental
outcomes including by incorporating specific indicators for the Coorong, Lower Lakes and Murray Mouth
(CLLMM). These tests, referred to as the “Limits of Change” are used to determine the potential for adjustment
of SDLs where equivalent environmental outcomes are achieved with a lower volume of held environmental
water (Chapter 6 of the Basin Plan).
The limits of change for the Coorong, Lower Lakes and Murray Mouth include a number of requirements
relating to (Schedule 6 of the Basin Plan):


Lake Alexandrina salinity levels (<1500 EC for 100% of the time and 1500 EC for 95% of the time)



Coorong salinity levels (South Lagoon average daily salinity levels <100 g/L for 96% of days)



Barrage flows and mouth openness.

Limits of change assessments under SDLAM may add to the overall understanding of the impacts of
environmental watering scenarios on salinity and salt accumulation in the Lower Lakes.
Implementation of the target
Hyder (2011) proposed an approach to interpreting monitoring results from assessment of the salt export
objective including proposing the triggering of a response where increased risk of salt accumulation is
detected:
Monitoring the target provides early warning of the increased risk of salt accumulation, requiring
the MDBA to assess the scale and timing of risk, and triggering consideration of proactive short
and long-term management responses, including the potential for salt release.
Consistent with the framework for use of target values in the Basin Plan proposed in Section 4 (e.g. Table 4-2
and Figure 4-4) management responses that could be implemented as a result include:


Investigations to ascertain whether salinity risks are increasing within the Basin due to low salt loads
being exported



Where salinity risks are increasing, conducting detailed analysis of salt loads to identify potential
problem areas or ‘hotspots’



Development of management actions to decrease salinity risks.

It is unclear whether these recommendations have been put into practice for use of the salt export objective
indicative figure. Where this is not the case, it is recommended there is an opportunity to better link the salt
export objective to meaningful interpretation and response.
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OPPORTUNITIES FOR IMPROVEMENT
The following opportunities for improvement are identified in the discussion of issues above:


Investigation of the current risks of salt accumulation in the Basin (with consideration to specific atrisk sites and the flow conditions assuming full implementation of the Basin Plan and predictions for
climate change) is required to make conclusions about:
-

Whether the exceedance of the salt export objective indicative figure represents an
unacceptable level of risk

-

Whether other elements of the Basin Plan adequately address this risk including for a range of
climate change scenarios.



If the salt export objective is to be retained, the issue of reconciling measured salinity at the
barrages with the objective of ‘adequate flushing of salt from the River Mouth’ (s9.09) should be a
priority for consideration in future improvements to the assessment method



A salt import-export balance model approach could add to the breadth of understanding of the risk
of salt accumulation in the Basin, however the potential for such an approach to be applied as a
readily available measure of the risk of salt accumulation is unclear



Consistent with the framework for use of target values in the Basin Plan proposed in Section 4 (e.g.
Table 4-2 and Figure 4-4) and Hyder (2011) an ongoing approach to interpreting monitoring results
from assessment of the salt export objective could include considering:
-

Whether salinity risks are increasing within the Basin due to low salt loads being exported

-

Where salinity risks are increasing, conducting detailed analysis of salt loads to identify
potential problem areas or ‘hotspots’

-

Implementing management actions to decrease salinity risks.
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7

Conclusion and recommendations

The water quality targets in the Basin Plan have been developed to support the implementation of the Water
Quality and Salinity Management Plan by:


Ensuring Basin water resources remain fit-for-purpose (s5.04) (i.e. maintain appropriate water quality
for environmental, social, cultural and economic uses), and



Supporting the management of risks to the condition of Basin water resources (s4.03).

As the primary targets relating to water quality and salinity, their unique role can be described as ensuring
water quality is not the limiting factor in achieving the overall objectives of the Basin Plan (MDBA, 2010).
The targets are not designed to be enforced, but rather provide an indication of whether water quality is being
maintained at a level appropriate for the beneficial use (water quality objectives) of Murray-Darling Basin water
resources.
Accordingly, the water quality targets should:


Provide a meaningful measure of success of our efforts



Support the identification of opportunities for improvement



Represent realistic outcomes from actions that can be implemented.

This is consistent with the role of water quality indicators as described in the ANZG (2018) under the National
Water Quality Management Strategy (NWQMS).
In this context, water quality targets need to be well aligned to the water quality outcomes sought and be used
in a way that allows continuous re-assessment of the appropriateness of management responses and
monitoring and knowledge gaps.
While there have been some challenges associated with monitoring or taking action to achieve water quality
outcomes, the water quality targets can still be used to increase awareness and identify opportunities for
improvements in their current form.
Findings from consultation with the Water Quality Taskforce (WQT) during May to August 2020 and relevant
background information have been assessed to better understand the effectiveness of water quality targets in
contributing to the water quality objectives in Chapter 9 of the Basin Plan.

7.1 GENERAL CONCLUSIONS
Water quality targets in the Basin Plan are largely supported by the jurisdictions
Most targets are effective and valuable indicators of whether water quality is being maintained at a level
appropriate for the beneficial use of Murray-Darling Basin water resources. Three were found to be ineffective.
When applied well, they provide an opportunity to engage with an understanding of the risk posed by water
quality stressors and the potential need for change. They can also help Basin Governments communicate the
extent of a problem or the basis for an action.
There is widespread support among the jurisdictions for retaining water quality target values. The WQT agreed
that the current targets have been instrumental in driving change in key management areas of the Basin, such
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as salinity. Targets should continue to be applied as guideline values triggering action or risk mitigation, rather
than enforceable limits leading to regulatory response.
Communication: The intended role and use of targets could be better described
There is a need for a shared understanding among Basin Governments of the intended role and use of targets.
This is not just about describing expectations and responsibilities of Basin Governments, but what is hoped to
be achieved by having the targets, how they might be used in a meaningful way and what constitutes progress
against water quality targets in the Basin Plan.
The specific role of the different types of water quality targets (e.g. flow management and water resource plan
targets) could be better described, including differentiating between the role of targets applied at different
scales and how this might relate to management responses and implementation of the wider Basin Plan.
Risk: There is a need for targets to be better aligned with a risk-based approach
In accordance with Chapter 4 of the Basin Plan, and the National Water Quality Management Strategy
(NWQMS) guidelines 14, the review proposes a risk-based approach to selecting and maintaining appropriate
target values:


Target values should reflect levels at which a low level of risk to beneficial use is exceeded (Figure 7-1)



Exceeding a target value should prompt further investigation, leading to better understanding of how a
target value relates to risk and therefore allow decision makers to determine (Figure 7-2):
-

-

whether a management response is required, or
whether there is a strong case for the target value to be revised and on what timeframe.

Figure 7-1: Assigning a ‘threshold value’ according to risk (ANZECC Guidelines, 2000)

14
NHMRC & NRMMC (2018) National Water Quality Management Strategy: Australian Drinking Water Guidelines 6 2011: Version 3.5 Updated August 2018.
NHRMC & NRMMC, Canberra. Retrieved from: https://www.nhmrc.gov.au/about-us/publications/australian-drinking-water-guidelines
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Figure 7-2: Framework for applying target values adapted from ANZECC Guidelines (2000)
It is important to note that not all water quality stressors and associated target values can be represented as
a single absolute value. Target values must be contextualised according to the particular conditions that define
the level of risk associated with exceeding a given threshold. For example, using flow dependent targets for
ephemeral rivers of the northern Basin, or temporal non-exceedance allowances (e.g. 95% of the time) where
occasional events present an acceptable level of risk.
The implementation of such an approach need not require additional process but could involve linking with
existing efforts under the Basin Plan, including Basin Plan monitoring, evaluation and reporting and other
knowledge improvement processes (e.g. review of elevated salinity events, ecological assessments).
Incident management: Continue support for investigations of exceedance events
It is understood that there are some existing efforts under the Basin Plan to investigate exceedance events.
Two opportunities for improvement identified during the review will help ensure investigations of exceedance
events support adaptive management:


The use of multiple lines of evidence to determine what level of risk there is to Basin water resources
and what management actions can be taken to mitigate these risks, and



Clarification of the linkages between the implementation of water quality targets and other aspects of
Basin Plan implementation to ensure efficient use and leveraging of existing policies and programs.

Tighter definitions: Target values need to be described spatially and temporally
For monitoring of water quality data against target values to lead to effective investigation and management
response, target sites need to be defined (e.g. dissolved oxygen) and in some cases an indication of allowable
exceedance periods (e.g. 95% of the time non-exceedance target for salinity) and/or event and base flow
considerations may be required.
Progress against targets
Similarly, the review found that jurisdictions did not have clarity on what constituted progress against water
quality targets under the Basin Plan.
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The Basin Plan does not directly regulate land use or land-use planning, the management of natural resources
or the control of pollution. This limits the levers available to jurisdictions to make water quality improvement
gains against water quality targets in the Basin Plan. Furthermore, water quality condition may further
deteriorate for reasons beyond the influence of a jurisdiction acting under the Basin Plan, such as climate
change.
It is suggested that adopting a risk-based approach for targets, with clear communication of the role and use
of targets will provide greater clarity on the expectations regarding water quality management under the Basin
Plan.
Climate change and recognition of cultural values
This review focuses on findings specific to the current water quality targets developed for the Basin Plan prior
to 2012. However, it is also worth noting that there are two significant issues, climate change and the
recognition of cultural values of water for Indigenous people, that have implications for water quality targets
and will require greater attention in Basin Plan implementation in the future.

7.2 SPECIFIC FINDINGS AND RECOMMENDATIONS
The following sections summarise the findings and recommendations arising from the review. Further detail
on these findings and recommendations is provided in Appendix 7.
The findings and recommendations arising from this review may be considered by Basin governments in line
with, or as part of, the other findings and recommendations coming out of the 2020 Basin Plan Evaluation and
other Basin Plan reviews.
Recommendation 1: When refining and implementing water quality targets, seek opportunities to:
(a) improve communication and build a shared understanding of expectations of role and use of water quality
targets;
(b) adopt a risk-based approach to the selection and ongoing implementation of water quality targets;
(c) ensure investigations of target exceedances and that outcomes lead to management responses where
risks are not acceptable; and
(d) map linkages between the implementation of water quality targets and other aspects of Basin Plan
implementation.
These should be used by the Basin governments in addressing Recommendations 2 and 3 below.
SPECIFIC FINDINGS FOR TARGETS FOUND TO BE NOT EFFECTIVE
Dissolved oxygen
Low dissolved oxygen (DO) levels in water can suffocate and kill aquatic life. Low dissolved oxygen levels in
water can also make the treatment of raw water more difficult, resulting in odour and taste issues in drinking
water.
The flow management target for DO levels in water (s9.14(5)(a) – greater than 50% saturation) was found
to be not effective due to a lack of defined target sites, high natural variability, and the need to ensure that
units best align with operational and planning needs. This target would benefit from nomination of a defined
set of sites or locations at risk of stressful or lethal low DO events, drawing on recent 2019 and millennium
drought experiences. There are a number of known susceptible locations where low DO levels have
contributed to mass fish deaths (e.g. Vertessy et al., 2019; Baldwin, 2019). Defining end of catchment or

REVIEW OF WATER QUALITY TARGETS IN THE BASIN PLAN

60

known high risk areas to deploy surveillance or targeted DO monitoring at times of greatest risk would
support Basin governments in their existing work to monitor and manage DO risks and influence through
active river management where possible. This target could also be improved by changing the measurement
unit from percent saturation to mg/L (milligrams per Litre), in order to better match the monitoring data and
field measurements to the target value.
Groundwater
In addition to specifying targets for surface water WRPs, Basin States were required to identify water quality
target values for groundwater WRPs (s10.35B). The contribution of groundwater quality to surface water quality
in the Basin is recognised. However, broadly speaking, the significance or extent of groundwater quality issues
and how these impact on beneficial uses and surface water resources at the Basin-scale is still poorly
understood.
In the current WRPs (either accredited or under assessment), 16 out of 18 groundwater WRPs specified
groundwater targets for fresh water-dependent ecosystems, however, 11 of these specified only salinity targets
for fresh water-dependent ecosystems. Just one groundwater WRP specified targets for irrigation and two
groundwater WRPs specified targets for recreation. Consultation with jurisdictions found that although the
MDBA had provided some advice on groundwater quality targets, there was still no shared understanding
around the purpose of groundwater quality targets in the Basin Plan and what they are trying to achieve.
Some specific challenges were raised:


Groundwater WRPs primarily focus on the management of groundwater extraction which is not a
primary driver for water quality stressors in groundwater systems



States don’t always monitor groundwater quality or have baseline data



In some cases, groundwater is too saline to apply freshwater targets



A zoned approach to groundwater quality targets was considered in South Australia, though this
became too complicated and was not pursued.

Given our limited understanding of groundwater quality impacts at a Basin-scale, it may be too early for
groundwater quality targets to be applied in a meaningful way. However, groundwater quality in the Basin is
an important issue that will require more attention in the future in terms of provision of MDBA guidance and as
part of WRP review processes.
Irrigation
Irrigation salinity targets were included in the Basin Plan as an indicator of risk to the objective of ensuring
adequate water quality of water for irrigation use. The WRP default targets for irrigation water (s9.17) were
derived from an assessment of upper guideline values for salinity in irrigation water based on the predominant
crop type in the regions at the time (MDBA, 2010). The sodium adsorption ratio (SAR) provides a measure of
sodium-affected soils that may represent issues of salt accumulation in the landscape. It can lead to a decrease
in water infiltration and permeability of soils, leading to problems with crop production.
Jurisdictions identified a number of issues with the targets for irrigation water in WRPs:


Target values for the southern Basin are much higher than many State limits for salinity levels in
irrigation water and are far greater than what would be acceptable to irrigators if exceeded



In some cases, they are also more stringent than flow management targets



More stringent targets may provide a false impression of a guarantee of delivery of less saline waters



Irrigation infrastructure operator (IIO) extraction sites are not well defined
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The SAR reflects land management, site specific issues which are near impossible to manage at the
scale of WRPs.

Irrigation targets in their current form are very difficult to implement and are unlikely to add value to Basinscale management of salinity risks beyond that provided by other targets in the Basin Plan. An alternative to
measuring the risk of salinity issues to irrigation water use may be to use an indicator that records management
responses triggered by high salinity levels at a local scale. For example, a measure of increasing risk of
ongoing impacts to irrigation warranting further investigation could be frequency of warnings and advice to
irrigators of localised elevated salinity events within irrigation infrastructure operator areas. Further work is
required in partnership with Basin governments to determine what such an indicator would be to help mitigate
risks to achieving irrigation water of suitable quality for use.
Recommendation 2: The water quality targets listed below should be considered and improved ahead of the
2026 Basin Plan Review.
(a) the flow management target for dissolved oxygen;
(b) the water resource plan groundwater targets; and
(c) the water resource plan irrigation water targets.
FINDINGS FOR WATER QUALITY OBJECTIVES
The review also addressed a number of other issues that were raised in the 2017 Basin Plan Evaluation 15 and
the 2018 Productivity Commission Inquiry Report 16, including the appropriateness of the salt export objective
to ensure adequate flushing of salt from the River Murray System into the Southern Ocean in the context of
the Basin’s variable climate. In considering the salt export objective, the review assessed the effectiveness of
all water quality objectives listed in Chapters 5 and 9 of the Basin Plan.
The review found that the majority of water quality objectives were rated as effective (3) or partially effective
(1), with three rated as not effective.
•
•
•

raw water for treatment for human consumption (s9.05) (see section 5.1 in this report)
salt export (s9.09) (see section 6.4 in this report)
cultural use (s5.04) (see section 5.3 in this report)

The WQT provided some clear advice on issues and opportunities for improvement for these objectives. As
part of the Basin Plan implementation, the MDBA will continue to work with Basin Governments to find
pathways and opportunities to adapt objectives of Chapter 5 and 9.
Recommendation 3: The water quality objectives listed below should be improved ahead of the 2026 Basin
Plan Review.
(a) the objective for raw water for treatment for human consumption;
(b) the salt export objective; and
(c) the cultural use objective.

15

16

MDBA (2017) Basin Plan Evaluation 2017. Murray-Darling Basin Authority, Canberra, Australia. Retrieved from:
https://www.mdba.gov.au/sites/default/files/pubs/BPE-report-2017.pdf
Productivity Commission (2018) Murray-Darling Basin Plan: Five-year assessment, Final Report no. 90. Productivity Commission, Canberra, Australia.
Retrieved from: https://www.pc.gov.au/inquiries/completed/basin-plan/report/basin-plan.pdf
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CONTINUOUS IMPROVEMENT
In addition to the key recommendations outlined above, the report provides other opportunities for improving
the effectiveness of water quality targets deemed partially effective in contributing to the achievement of the
Basin Plan’s water quality objectives. These are summarised in Appendix 7 of the report. While these are
considered less of a priority because they pose less risk to the Basin’s water resources, they could be aligned
with future opportunities for adaptation and improvement, for example, the Basin Salinity Management 2030
Review Plan, the 2025 Basin Plan Evaluation and the 2026 Basin Plan Review.

7.3 WHERE TO NEXT?
In accordance with the WQT Terms of Reference (Appendix 1), how the findings and recommendations of this
review might be implemented in the future will be a matter for Basin Governments and the Authority to consider.
The future holds significant risks to the quality of the Basin’s water resources in the form of climate change
impacts, more frequent extreme events (fires and floods), increased demand for water and reduced availability.
As a result, it will be important to work closely with Basin governments to prioritise actions that will address the
review findings and focus on those areas that pose the greatest risk to the Basin’s water resources and the
water quality objectives of Chapters 5 and 9 of the Basin Plan.
To maximise the water quality outcomes, it will be necessary to link any new work arising from this review to
existing pathways so that the findings/recommendations can be progressed in the most cost-effective and
efficient way for the Basin governments.
The high priority tasks should be progressed in alignment with the findings and recommendations of the 2020
Basin Plan Evaluation and the other Basin Plan Reviews (e.g. the environmental watering plan review and the
social and economic impacts review).
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(See following pages)
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For Official Use Only
Terms of reference
Water Quality Taskforce – Review of water quality targets in the Basin Plan

Introduction
Under Sections 13.07 and 13.08 of the Basin Plan (see Appendix A), the MDBA is required to undertake a
statutory review into the effectiveness of the water quality targets in contributing to the achievement of
Basin Plan objectives set out in Chapters 9 by the end of December 2020.
Purpose
The purpose of this document is to set out the terms of reference for the Water Quality Taskforce (WQT),
to explain the operating arrangements and governance arrangements, to specify a period of operation of
the WQT and to provide contact details for the Secretariat.
Terms of Reference
On 23 March 2020, the Murray–Darling Basin Authority established a WQT for consultation purposes with
representatives from the MDBA, the Basin States, the Commonwealth Environmental Water Holder and the
Department of Agriculture, Water and the Environment to provide the best available science advice to
support the review of water quality targets in the Basin Plan and contribute to a report to the Authority on
the following matters by the end of December 2020:
a.

the effectiveness of the water quality targets in the water quality and salinity management plan in
contributing to the achievement of the objectives set out in Chapters 9 of the Basin Plan, in
particular:
i.
ii.
iii.

b.

the appropriateness of the existing flow management target values for salinity at Murray Bridge,
Morgan, Lock 6, Burtundy and Milang, in particular:
i.
ii.

c.

targets for managing water flows,
water quality targets for water resource plans, and
salinity targets for the purposes of long-term salinity planning and management;

the target at Burtundy in light of commitments on implementing protection of environmental
water in the northern Basin; and
considering whether it necessary to increase the number of target sites in order to improve the
management of salinity having regard to Schedule B of the Agreement;

the appropriateness of the salt export objective to ensure adequate flushing of salt from the River
Murray System into the Southern Ocean in the context of the Basin’s variable climate, including but
not limited to:
i.
ii.
iii.
iv.

the relationship between the salt export objective and site-specific salinity targets that require
a higher prioritisation to meet water quality objectives; and
whether there are any additional environmental benefits associated with achieving the salt
export objective that are not covered by achieving the environmental outcomes of the Basin
Plan; and
how the objective could be varied to deal with periods of low flow; and
whether the objective should be respecified or abolished;

d.

understanding why some jurisdictions have chosen to use alternative water quality targets in their
water resource plans in preference to Basin Plan targets; and

e.

any other related matter determined by the MDBA for consultation through the WQT.
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Water Quality Taskforce – Review of water quality targets in the Basin Plan

Operating Arrangements
The review will be project managed by the MDBA, assisted by RM Consulting Group and supported by a
WQT, chaired by the MDBA and comprising representatives from the Basin States, the Commonwealth
Environmental Water Holder and the Department of Agriculture, Water and the Environment.
The Basin Plan Implementation Agreement agreed to the formation of a WQT to serve as a multilateral
forum and, in this case, it will provide the consultation mechanism for the review of water quality targets as
required under the Basin Plan.
The consultation process will include an issues paper circulated to WQT members for comment in early
May 2020, followed by a series of facilitated online workshops. Outcomes from these workshops will guide
the MDBA in developing a draft report by the end of September 2020 and finalising the report by mid‐
October 2020.
Issues raised by the WQT will be genuinely considered by the MDBA in its deliberations but the WQT is not
required to endorse the draft report. The MDBA will inform BOC of the outcomes of this review through
BOC Alternates before the final report is submitted to the Authority for approval. Relevant entities will have
an opportunity to comment on the proposed findings and recommendations in the draft report prior to
publication under s13.19 of the Basin Plan (see Appendix B). How these findings and recommendations of
this review might be implemented in the future will be a matter for the Basin Governments and the
Authority to consider at a later date.
Given the current restrictions on domestic travel and public gatherings, the WQT workshops will be held
online rather than face‐to‐face in an effort to minimise the potential spread of COVID‐19 and the
associated risks to WQT members.
Governance Arrangements
Under s13.08 of the Basin Plan, it is the Authority’s responsibility to conduct this review therefore project
governance will be managed by a Project Board, comprising members of the MDBA Executive. The role of
the Project Board will be to:
•
•
•
•

Review progress against milestones and keep the MDBA Executive informed of upcoming
stakeholder engagement activities.
Review the draft report at the end of September 2020 and the Chair will be asked to approve the
final report for submission to the Authority in mid-October 2020.
Serve as an escalation pathway if an issue arises that cannot be resolved through the WQT and
requires attention by senior executives of state and commonwealth agencies.
Ensure the water quality target review project is adequately resourced.

To satisfy the requirement under s13.08(4) of the Basin Plan, the Authority has established a WQT for
consultation purposes. The WQT will be chaired by the Authority and membership of the WQT will include
representatives from the MDBA, the Basin States, the Commonwealth Environmental Water Holder and the
Department of Agriculture, Water and the Environment (see Table below). In addition, members may
choose to invite additional participants to the WQT if they feel that special interest groups within their
Basin communities need separate representation at consultation sessions, for example, Catchment
Management Authorities (CMAs), Natural Resource Management (NRM) groups and Environmental Water
Holders (EWHs).
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All WQT meetings will require a quorum comprising one member from each entity listed below.
Entity

Name

Position

ACT

Matt Kendall

Senior Director – Water Policy

CEWO

Ryan Breen

Assistant Director, Environmental Water Policy

CEWO

Mitchell Downey

Senior Policy Officer, Aquatic Ecosystems Policy and Science

DAWE

Margaret Allan

DAWE

Matt Kemp

MDBA

Acting General Manager, River Management Enhancement

NSW

Asitha Katupitiya
(Chair)
Jo Kneebone
(Alternate Chair)
John Gray
(Project Manager)
Claire Evans

NSW

Rian Caccianiga

Basin Salinity Program Manager

Qld

David Waters

Principal Scientist (modelling)

SA

Joel Vandepeer

Principal Policy Officer, Basin Plan Strategy and Implementation

Victoria

Judy Hagan

Project Manager – Water Quality Planning & Monitoring Strategy

Victoria

Jarred Cook

Project Officer – Basin Salinity Management

MDBA
MDBA

General Manager, River Management Enhancement
Acting Director, Water Quality & Salinity
Lead Water Quality & Science Support

Period of operation of WQT
The WQT that has been established for the review of water quality targets will be disbanded when the
review report is finalised.
Taskforce Secretariat Contact
Dr John D. Gray
Acting Director, Water Quality and Salinity
Murray–Darling Basin Authority
(02) 6279 0583
0428 246 187
john.gray@mdba.gov.au
www.mdba.gov.au
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Appendix A - Statutory basis for review
The statutory basis for the review of water quality targets is specified in the Basin Plan at Chapter 13,
Division 2, Sections 13.07 and 13.08 (compilation date 1 January 2020 – F2020C00074).
Section 13.07 outlines the purpose of the three concurrent reviews, but the primary focus here is on
Subsection 13.07(a)(i) (see extract below):
13.07 Purpose of reviews
The purpose of the reviews required by this Division is to assess:
(a) the effectiveness of:
(i)
the water quality targets in the water quality and salinity management plan; and
(ii)
the environmental watering plan;
in contributing to the achievement of the objectives set out in Chapters 8 and 9; and
(b) the social and economic impacts of the Basin Plan.
Note:
The Authority must publish the findings and recommendations arising from a review: see
section 13.19.
Section 13.08 provides further detail on the review of water quality targets, including timelines, special
considerations, information requests and consultation requirements (see extract below).
13.08 Reviews of the water quality and salinity management plan targets
(1) The Authority must complete a review of the water quality targets in the water quality and salinity
management plan before the end of 2020 and within every 5 years thereafter.
Note:
The water quality targets are set out in Part 4 of Chapter 9. Water quality includes salinity:
see section 1.07.
(2) The first review must include a consideration of:
(a) the appropriateness of the existing target values for levels of salinity paragraph 9.14(5)(c); and
(b) whether it is necessary to increase the number of target sites in order to improve the
management of salinity;
having regard to Schedule B to the Agreement.
(3) The Authority may request from a person or body (for example, a person or body mentioned in
subsection (4)) any information that it considers necessary to conduct the review.
Note:
See also section 238 of the Act.
(4) The review must be undertaken in consultation with the Basin States, the Commonwealth
Environmental Water Holder and other relevant Commonwealth agencies.
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Appendix B - Publication of the review
Section 13.19 of the Basin Plan (see extract below) outlines the requirement for the Authority to publish
the review and to provide an opportunity for others to comment on the proposed findings and
recommendations prior to publication (compilation date 1 January 2020 – F2020C00074).
13.19 Publication of findings and recommendations arising from reviews
(1) The Authority must take all reasonable steps to publish on its website the findings and
recommendations arising from any review conducted under Division 2 of Part 3.
(2) The Authority must provide the Basin States, the Department, the Commonwealth Environmental
Water Holder and any other relevant person or body with an opportunity to comment on the
proposed findings and recommendations before the findings and recommendations are published.
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Appendix 2: Consultation outcomes
Key issues discussed during Workshops 1, 2, 3 and 4 are summarised in the tables below.
Table A2-1: Log-of-issues identified by jurisdiction for consideration during Workshop 1
TYPE

ISSUE

RELEVANT TARGET OR
OBJECTIVE

BASIN PLAN REF.

REPORT
SECTION

1 Principles

Target effectiveness

All targets

N/A

Section 4

1 Principles

Targets and risk-based approaches

All targets

N/A

Section 4

1 Principles

Base flow and event targets

All targets

N/A

Section 4

1 Principles

ANZECC Guidelines update (ANZG
2018)

All targets

Water Act 2007; BP 10.32

Section 4

2 Objectives

Raw water objective targets

Objective – raw water for treatment for
human consumption

BP s9.05

Section 5

2 Objectives

Maintain good objective

Objective – to maintain good levels of
water quality

BP s9.08

Section 5

2 Objectives

Salt export objective

Salt export objective

BP s9.09

Section 6.5

3 Targets

Flow management DO targets

Flow management targets - DO

BP s9.14(5)(a)

Section 6.3

3 Targets

Flow management target sites

Flow management targets - DO &
Recreation target sites

BP s9.14(5)(a); s9.18

Section 6.3 &
6.4

3 Targets

Flow management salinity

Flow management targets - Salinity

BP s9.14(5)(c)

Section 6.2

3 Targets

WRP Na adsorption target

WRP – targets for irrigation water

BP s9.17(4)

Section 6.9

3 Targets

WRP groundwater targets

WRP targets

BP s10.35 (Div 3)

Section 6.6

3 Targets

WRP irrigator operator targets

WRP – targets for irrigation water

BP s9.17(3)

Section 6.9
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TYPE

ISSUE

RELEVANT TARGET OR
OBJECTIVE

BASIN PLAN REF.

REPORT
SECTION

3 Targets

WRP default targets Schedule 11
currency

WRP – water-dependent ecosystem
targets – Schedule 11

BP s9.16(1) (Schedule 11)

Section 6.7

3 Targets

EoVTs

WRP – water-dependent ecosystem
targets – Schedule 11; Long-term
salinity targets

BP s9.16(1) (Schedule 11); 9.19 (2)

Section 6.8

4 Implementation

Flow management 95% of time

Flow management targets

BP s9.14

Section 6.1

4 Implementation

Long-term salinity targets

Long-term salinity targets

BP s9.19

Section 6.11

4 Implementation

Monitoring groundwater targets

WRP – targets

BP s10.35 (Div 3) Amended

Section 6.6

4 Implementation

WRP alternative targets Schedule 11

WRP – water-dependent ecosystem
targets – Schedule 11

BP s9.16(1) (Schedule 11)

Section 6.6

5 Reporting

Reporting guidance

Reporting – Schedule 12

BP s13.05; s13.06 (Schedule 12)

Section 6.2

7 Revising
targets

Revising targets

BP amendments

N/A

Section 7
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Table A2-2: Issues discussed during Workshop 1
ITEM

DISCUSSION POINTS

Targets

▪
▪
▪

Implementation
and reporting

Past reviews

▪
▪
▪

Language of the 'maintain good' objective (s9.08) is vague. What is a 'better' level is subjective
No targets are specified that directly address the raw water for treatment for human consumption target
The original intent of the Salt export objective was to ensure salt wasn’t accumulating in ‘salt sinks’. This is in conflict with the salinity target. The
purpose and value of the target needs to be checked
DO flow management targets were irrelevant during the recent events [fish deaths] in the lower Darling. Local targets would have been better
No target sites are defined for DO and cyanobacteria targets which makes them meaningless as conditions vary greatly across the Basin
Sodium adsorption ratio target depends on the site of application

▪
▪
▪

Irrigator infrastructure operator sites are difficult to define
Basin Plan is largely silent on groundwater targets in Water Resource Plans
Water Resource Plan default targets are based on data supplied 6 years ago and are now out-of-date

▪
▪

EoVTs are less meaningful than mid-valley or regional targets
Having single targets does not make sense in Queensland and northern NSW due to very different flow conditions. Apply a base flow and event targets
locally

▪

Deal with localised issues of nutrient loads, toxicants, algal blooms and lake closures while the Basin Plan targets are high level

▪

Targets should link actions to outcomes. There is a need to define ‘effectiveness’ of targets and be clear about what can be achieved

▪
▪
▪
▪
▪

Flow management targets tend to be applied as concepts and risks only, the target value is not directly used
‘Having regard to’ flow management targets is not consistent with meeting targets 95% of the time
Schedule 11 targets are not appropriate in most cases and are not being applied. Either an alternative target is being developed or default targets are
used due to lack of resources to develop alternatives, but still considered inappropriate
There is no monitoring of groundwater targets
Long-term salinity management is dealt with under BSM2030

▪

There is a general lack of guidance around what meets Schedule 12 reporting requirements and what is considered ‘progress’

▪

ANZECC Guidelines have been updated since the Basin Plan 2012

▪

Other Basin Plan 5-year reviews are underway during 2020
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Table A2-3: Issues discussed during Workshop 2 & 3
ITEM

DISCUSSION POINTS

Principles

Purpose and effectiveness of targets
▪ Presentation of purpose and effectiveness of targets generally aligns with group
▪ Target values and risk-based approach; Local and Basin-wide targets; Base flow and event targets; Currency of targets
▪

A single value can be problematic when applied across different systems. Target values need to be taken in context of the environment it is applied in

▪

A single value can suggest the idea of a breach or non-compliance. Clear communication of the purpose of targets and how they are applied (e.g. location,
proportion of time) is important to give meaning to the targets. Currently there is very little information on these expectations for Basin Plan targets, compared with
state-based approaches such as the State of Environment Protection Policy (SEPP) in Victoria

▪

National Water Quality Management Strategy (NWQMS) provided the original framework for developing targets and took a risk-based approach. This has been
updated and is even more relevant today. There is a need to go back to what has been agreed in the NWQMS framework

▪

All states prefer to take more of a risk-based approach for their own targets in general and are doing, or have done, significant amounts of work on this in their own
jurisdictions. In many cases the previous targets don’t align with this work

▪

Event and base flow targets may be appropriate for some water quality targets

Flow management targets

Objectives

▪

NWQMS framework would also apply to flow management targets. Flow management targets are about having regard to risks, considered as part of their
operations

▪

Dissolved oxygen figure was not in the Guide to the Basin Plan. It was discussed during the establishment of the targets and considered important, but there were
challenges identified with including it, which are still a problem today

▪

The current % target is not useful, a mg/L target would be better

Raw water for treatment for human consumption
▪

It is confusing to have an objective with no specific targets aligned

▪

Raw water is managed by water utilities. Quality suitable for treatment depends on where you are in the Basin and what capacity the treatment facilities have. Raw
water is not monitored by the State. Utilities would need to be consulted for any proposed targets

▪

A target would be difficult, but a measure of how often utilities weren’t able to treat water could be used. Or a measure based on the cost impacts associated with
treatment of poorer water quality

▪

It wouldn’t be possible to guarantee water quality for all raw water, for example stock and domestic users

▪

Chapter 11 in the Basin Plan already deals with Critical human water needs. This refers to triggering different tiers of water sharing arrangements

▪

There might be an additional role for water quality targets to help reduce the risk of utilities not being able to treat water due to broader Basin processes, before
Tier 2 water sharing arrangements are triggered

▪

Dissolved Organic Carbon, pH, turbidity and Blue Green Algae are all concerns of treatment agencies. Many of these are captured in other targets, though utilities
are saying Dissolved Organic Carbon is a current gap. There would be a cost associated with additional targets
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ITEM

DISCUSSION POINTS
▪

Targets could be important in current drought context where urban water supplies may be at risk

‘Maintain good’ objective
▪

The process for developing Water Resource Plan (WRP) water quality targets takes this objective into account:
-

Flow
management
targets Salinity

Flow
management
targets –
Dissolved
Oxygen

s10.32(3): ‘if the objectively determined actual value… is better than the target value… than the target value is that better value’

▪

This was avoided because it was unclear how to determine at what point in time this should be determined

▪

Guidance may have helped during WRP development and could possibly help for updates to targets

▪

In some cases, States put forward alternative targets (under s10.33) that were based on an understanding that current water quality values were better than the
target value, therefore this met 9.08 as well

▪

The Basin level salinity targets warrant further work to determine what scale of risk is acceptable

▪

Flow management targets for salinity are about ‘having regard’. How to manage risk is fairly well documented in the ‘Guideline: ‘having regard’ to Water Quality
Targets for Managing Water Flows (MDBA, 2019)’. This sets out the context and shows it is about more than just the target value

▪

Most salinity target values in the Southern system are being well and truly met, other than Burtundy, so there is not much of a driver to do things differently.
Suggest doing a quick assessment of how close salinity is getting to the target values and finding out to what extent ‘having regard’ is actually changing practices

▪

There were a lot more target sites in the Guide to the Basin Plan. At the time when the targets were developed, there was a value in having a target value because
it got everyone thinking about the problems across the whole Basin and understanding what the overall picture was

▪

There is an opportunity to look to what is happening in Basin Salinity Management in this space with monitoring and learning from elevated salinity events from a
risk perspective

▪

The appropriateness of the Burtundy target remains a question:
-

Given the uncertainty of SDL projects, especially Menindee Lakes, and how salinity levels will be managed for SDL projects, the Burtundy target should
remain as it is

-

How to report against meeting the Burtundy target 95% of the time, and why it is being exceeded should be considered

▪

EC is the right measure to be expressing salinity targets in (not mg/L)

▪

There is value in having the flow management guidelines to encourage environmental water providers and decision makers to think about water quality, though it is
not clear that the target value is helpful

▪

Would need to do further consultation on how useful the targets are

▪

Target is a key consideration for environmental managers when watering sites though DO measured as % is not useful, better to use mg/L

▪

Lack of locality where the target applies is difficult

▪

River operators have also questioned the issue of locality. River operators try to manage risk as much as possible, though often DO levels are outside of their
control

REVIEW OF WATER QUALITY TARGETS IN THE BASIN PLAN

76

ITEM

DISCUSSION POINTS

Flow
management
targets –
Recreational
targets

▪

Algal blooms are managed at the site level. There is general monitoring of algae on a regular basis but reporting on particular species (as per the levels in the
‘Recreational Guidelines’) is only sometimes undertaken during an event when a risk is identified and depending on how the event is managed

▪

States have their own protocols and long-standing monitoring programs in place, the Basin Plan target does not add much

▪

The Recreational Guidelines, which define the algal levels used as targets, are guidelines. They weren’t intended to be used as targets, but rather triggers for
action. Algal levels are difficult to control

Salt export
objective

▪

There is interest in understanding what role SDLAM plays in meeting the salt export objective

▪

The salt export objective needs to be better explained, including more background on how it was determined

▪

Hyder report sets out the rationale behind the salt export objective and its calculation when the Basin Plan was being developed [circulated by Joel V. 02/07/2020].
The report proposed target for salt export into the Southern Ocean, however we model and monitor salt export over the barrages into the Coorong

▪

What is a reasonable measure of success? Original calculation was based on estimate made over the 25 years of the Benchmark Period. The Guide to the Basin
Plan proposed a 10-year period over which to average salt export. The period adopted was 3 years which may not be enough to allow for climate variability

▪

We need to understand if we are achieving the outcomes we set out to, if not why not? Have we got salt accumulation issues around the Basin?

▪

There isn’t a real conflict achieving both salt export and salinity level targets if salt export is managed during high flows

▪

The issue cannot be managed through high flows alone. The challenge is to not let salt accumulate, including preventing salt accumulation in dry years as well

▪

One approach could be to look at the balance between imports and exports and come up with scenarios based on flow conditions

Water
Resource
Plan targets

▪

There is an issue of lost connectivity in many parts of the Basin. Salt won’t always reach the connected system

▪

Salt export assessment data could be used to give an understanding of what is achieved over a 25-year period now compared to the 25-year period of the
Benchmark Period

▪

Would be happy to see the objective abolished. Operation of lakes in SA is the biggest determinant

▪

The way the objective has been set up does not suit annual reporting. Suggest 5-yearly reporting to align with the Basin Plan

▪

The amount of salt accumulating is massive. The idea of being able to flush out this salt is almost nonsensical

Process for identifying targets
▪

General support for process for identifying targets. It is valuable having default targets to fall back on and good to have the flexibility to use alternative targets.
ANZECC process is intensive, but OK

▪

Applying approach to groundwater targets was more difficult

▪

Scale of region for the default targets (water quality Target Application Zones (TAZs)) was difficult as they grouped very diverse landscapes into the same zone
(e.g. Coorong with freshwater inland wetlands)

Default targets for fresh water-dependent ecosystems (surface water)
▪

Default targets were mostly reasonable

▪

Temperature isn’t currently monitored for all systems, this makes temperature targets difficult
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ITEM

DISCUSSION POINTS
▪

TAZ scale isn’t the right scale for contaminants like heavy metals, pesticides etc. The right levers aren’t available at this scale. This is an EPA issue dealt with at
the site scale

▪

Trouble using targets for the Coorong. Fresh water-dependent estuarine environment, where the TAZ defined fresh water targets

▪

We need to consider whether the targets are actually guiding management decisions. TP, TN targets generally relate to land management activities which are not
part of the remit of the Basin Plan

▪

There are emerging risks from PFAS from a human health perspective. Pesticides and Blue Green Algae are also an issue to human health as well as
ecosystems. However, targets may not be the right approach, a risk approach could be better

▪

Reflected on two points raised:
-

Jurisdictions are asking what is the point of a target, if there is no monitoring

-

Although land management is outside of the remit of the Basin Plan, jurisdictions were given the opportunity to cover off on land management activities in the
Basin and many took this opportunity

Default targets for salinity (EoVTs) (surface water)

▪

Targets are still valuable, but would suggest looking at sites again and what is best from a risk management perspective at the sub-catchment level

▪

EoVTs are already 20 years old and are due to be reviewed in line with the Review Plan under BSM2030 (2025). Any change to these targets should be
aligned with BSMS

Default targets for irrigation water (salinity targets) (surface water)

▪

Irrigation Infrastructure Operator (IIO) is defined as providing irrigation water to multiple users. Don’t have good records on who this includes

▪

Irrigation targets for Southern Basin are much higher than many State limits which are often more stringent. If states allowed irrigation water to become
this saline, irrigators would be very unhappy. They do not add much value

▪

If the targets were more stringent, would give the false impression of providing a guarantee. There was significant push back from policy and planning
teams about setting expectations around irrigation water quality. Irrigators already take on the role of managing this risk. States provide irrigators warning
of elevated salinity events, but that’s about it

▪

Sodium Adsorption Ratio (SAR) is near impossible to implement. It is a land management, site specific issue, not a Basin wide issue. Looked to ANZECC
to find a solution to the SAR issue, but it did not help. Suggest removing

▪

Given difficulty applying targets suggest irrigation targets are more about having regard and communicating with irrigators about elevated salinity events

Groundwater targets

▪

States spent a lot of time working through the issue of groundwater targets, including working across jurisdictions

▪

Very little clarity around what is expected. We are still many steps away from meaningfully incorporating groundwater in the Basin Plan. What are we
trying to achieve?

▪

Advice from MDBA was that targets can be left out if they are not relevant, for example in the case of irrigation and recreation objectives. Fresh waterdependent ecosystem targets are more likely to be relevant, but usually only where groundwater becomes surface water

▪

States don’t typically monitor groundwater quality and have no baseline data on this. Received some funding to do baseline monitoring as a once-off

REVIEW OF WATER QUALITY TARGETS IN THE BASIN PLAN

78

ITEM

Long-term
salinity
management
targets

DISCUSSION POINTS
▪

In some parts groundwater is too saline to apply fresh water targets

▪

Found it difficult to provide advice. However, there was some progress made and some direction provided in 2018. Would be interested to hear if this
advice helped the jurisdictions and if more can be done to better incorporate groundwater

▪

Risk-based approach could be pursued, for example looked at a zoned approach though this became complicated

▪

This is an emerging space and will need work. Targets could still add value but we are not quite there yet

▪

Nothing more to add, refer to previous discussion about EoVTs

Table A2-4: Feedback discussed during Workshop 4
ITEM

DISCUSSION POINTS

General feedback

▪

Findings

Proposed changes for consideration in the final report:

Recommendations

The report was generally well received and reflects the findings of consultation with the Water Quality Taskforce and a review of supporting information.

▪

Highlight challenges faced by jurisdictions in influencing water quality under the Basin Plan and the need for clarity around expectations around addressing
water quality issues under the Basin Plan (Ch 4 & Ch 7)

▪

Emphasise groundwater targets issues faced by jurisdictions (Ch 6 & Ch 7)

Proposed changes for consideration in the final report:
▪

Include Table 1 in recommendations and clarify relationship between specific target recommendations and overall recommendations (Ch 7)

▪

Highlight groundwater as a priority for 2026 Review of Basin Plan (Ch 7)

▪

Highlight need for activities to be staged prior to 2026 including recommending a schedule of activities and include high-level suggestions on how this might
be done (Ch 7)

▪

Highlight need for links between water quality targets and other parts of Basin Plan implementation to be clearly mapped and communicated, with emphasis
on ongoing links between water quality targets and monitoring, evaluation and reporting activities (Ch 7)

▪

Clarify recommendations regarding guidance materials relates to existing materials and broader communication activities (Ch 7)
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Appendix 3: Proposed pathway for
incorporating cultural values
The Water Act 2007 states that cultural uses must be implicit in both the development (Clause 21(4)(c)(v))
and content (Clause 22(3)(ca)) of the Basin Plan 2012. However, as noted by the Water Quality Taskforce
during the review consultation process, there are no water quality objectives nor targets for cultural uses
specified in Chapter 9 of the Basin Plan.
In line with Recommendation 3, this gap should be addressed in the lead up to the 2026 Basin Plan
Review.
Figure 1 outlines an approach to address this recommendation, showing proposed pathways for
incorporating cultural and spiritual values into water quality planning (ANZG 2018 17). In addition, Table 1
lists guidance principles to help define and inform work on the protection of cultural and spiritual values in
water quality planning and management.
In the first step in this pathway will be effectively engaging with First Nations, including the Murray Lower
Darling Rivers Indigenous Nations (MLDRIN) and the Northern Basin Aboriginal Nations (NBAN) who
represent approximately 25 and 23 First Nations respectively across the Murray–Darling Basin.

Figure A3-1: Proposed pathways for incorporating cultural and spiritual values into water quality
planning (ANZG 2018).

17 ANZG 2018. Australian and New Zealand Guidelines for Fresh and Marine Water Quality. Australian and New Zealand Governments and Australian

state and territory governments, Canberra ACT, Australia. Available at www.waterquality.gov.au/anz-guidelines
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Table A3-1 Indigenous principles for water quality (ANZG 2018).
PRINCIPLE

DESCRIPTION

The living Earth

Understand and respect that Indigenous people acknowledge the environment as a living
entity.

Traditional lore
and customs

Understand and respect that Indigenous people are bound by their traditional lore and
customs.

Indigenous
language

Understand and respect that water is well represented in the multitude of Indigenous
languages within Australia and Aotearoa (New Zealand), which name water sites with their
own distinct name, title, song, story, Dreaming and meaning.

Traditional
knowledge

Understand and respect the deep relationship Indigenous people have with their land, sky
and waters through traditional knowledge, including ethnobiological and botanical knowledge.

Gender
responsibilities

Understand and respect that Indigenous peoples of Australia and Aotearoa (New Zealand)
will have their own protocols about who does what, as in men’s and women’s ceremonial and
nation business.

Custodial
responsibilities
and wellbeing

Understand that Indigenous peoples of Australia and Aotearoa (New Zealand) have complex
systems for ensuring their ancestors (creators) are kept happy.

Intergenerational
responsibilities

Understand that Indigenous people of Australia and Aotearoa (New Zealand) have a
responsibility to their ancestors to care for and protect the land in a way bound by principles
that ensure that future generations can be sustainable.

Cultural
evolution

Understand that Indigenous cultures in Australia and Aotearoa (New Zealand) are deepseated and enshrined into their people’s way of life.

Connectivity

Understand that Indigenous people in Australia and Aotearoa (New Zealand) believe that the
land, sky, water and its people are inseparable.

References
ANZG 2018. Australian and New Zealand Guidelines for Fresh and Marine Water Quality. Australian and New
Zealand Governments and Australian state and territory governments, Canberra ACT, Australia. Available at
www.waterquality.gov.au/anz-guidelines
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Appendix 4: Summary of adoption of
alternative targets in WRPs
Table A4-1: Summary of adoption of alternative targets in WRPs
WATER RESOURCE PLAN

TARGETS APPLIED

ALTERNATIVE
TARGETS SPECIFIED

ACCREDITED
Surface water
ACT Surface water

▪
▪

FWD ecosystems
Recreation

▪
▪

FWD ecosystems
Recreation

QLD Warrego-Paroo-Nebine

▪
▪

FWD ecosystems
Recreation

▪

FWD ecosystems (some)

QLD Condamine-Balonne Surface water

▪
▪

FWD ecosystems
Irrigation

▪

FWD ecosystems (some)

▪

Recreation

QLD Border Rivers-Moonie Surface water

▪

FWD ecosystems

▪

FWD ecosystems (some)

▪

Recreation

SA Murray Region Surface water

▪
▪

FWD ecosystems
Recreation

▪

None

SA River Murray Surface Water

▪
▪
▪

FWD ecosystems
Irrigation
Recreation

▪

None

SA Eastern Mount Lofty Ranges Surface
water

▪

FWD ecosystems

▪

None

▪

Recreation

Vic Wimmera-Mallee Surface Water

▪
▪

FWD ecosystems
Recreation

▪
▪

FWD ecosystems
Recreation

Vic Northern Victoria Surface Water

▪
▪
▪

FWD ecosystems
Irrigation
Recreation

▪
▪
▪

FWD ecosystems
Irrigation
Recreation

Vic Murray Surface Water

▪

FWD ecosystems

▪

FWD ecosystems

▪
▪

Irrigation
Recreation

▪
▪

Irrigation
Recreation

ACT Groundwater

▪

FWD ecosystems

▪

FWD ecosystems

QLD Condamine-Balonne Groundwater

▪

FWD ecosystems

▪

FWD ecosystems (some)

▪

Recreation

QLD Border Rivers-Moonie Groundwater

▪
▪

FWD ecosystems
Recreation

▪

FWD ecosystems (some)

SA Murray Region Groundwater

▪

None

▪

None

Groundwater
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WATER RESOURCE PLAN

TARGETS APPLIED

ALTERNATIVE
TARGETS SPECIFIED

SA Eastern Mount Lofty Ranges
Groundwater

▪

FWD ecosystems

▪

None

Vic Wimmera-Mallee Groundwater

▪

None

▪

None

Vic Goulburn-Murray Groundwater

▪

FWD ecosystems

▪

FWD ecosystems

NSW Intersecting streams

▪
▪

FWD ecosystems
Recreation

▪

None

NSW Macquarie Castlereagh

▪
▪
▪

FWD ecosystems
Irrigation
Recreation

▪

None

NSW Murrumbidgee

▪

FWD ecosystems

▪

None

▪
▪

Irrigation
Recreation

NSW Namoi

▪
▪

FWD ecosystems
Recreation

▪

None

NSW Gwydir

▪
▪

FWD ecosystems
Recreation

▪

None

NSW Barwon-Darling

▪

FWD ecosystems

▪

None

▪

Recreation

NSW Lachlan

▪

FWD ecosystems

▪

None

▪
▪

Irrigation
Recreation

NSW Border Rivers

▪
▪

FWD ecosystems
Recreation

▪

None

NSW Murray Lower Darling

▪
▪

FWD ecosystems
Irrigation

▪

None

▪

Recreation

NSW GAB Shallow

▪

FWD ecosystems (salinity)

▪

FWD ecosystems (salinity)

NSW Lachlan Alluvium

▪

FWD ecosystems (salinity)

▪

FWD ecosystems (salinity)

NSW Macquarie Castlereagh Alluvium

▪

FWD ecosystems (salinity)

▪

FWD ecosystems (salinity)

NSW Murray Alluvium

▪

FWD ecosystems (salinity)

▪

FWD ecosystems (salinity)

NSW Murrumbidgee Alluvium

▪
▪

FWD ecosystems
Irrigation

▪
▪

FWD ecosystems
Irrigation

NSW Namoi Alluvium

▪

FWD ecosystems (salinity)

▪

FWD ecosystems (salinity)

UNDER ASSESSMENT
Surface water

Groundwater
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WATER RESOURCE PLAN

TARGETS APPLIED

NSW Darling Alluvium

▪

FWD ecosystems (salinity)

▪

FWD ecosystems (salinity)

NSW Gwydir Alluvium

▪

FWD ecosystems (salinity)

▪

FWD ecosystems (salinity)

NSW Border Rivers Alluvium

▪

FWD ecosystems (salinity)

▪

FWD ecosystems (salinity)

NSW MDB Fractured Rock

▪

FWD ecosystems (salinity)

▪

FWD ecosystems (salinity)

NSW MDB Porous Rock

▪

FWD ecosystems (salinity)

▪

FWD ecosystems (salinity)
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Appendix 5: Schedule 11 of the Murray-Darling
Basin Plan18
Table A5-1: Schedule 11 of the Murray-Darling Basin Plan

18

Basin Plan 2012, Schedule 11.
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Appendix 6: End-of-Valley Targets19

Figure A6-1: End-of-Valley targets

19

Water Act 2007, Schedule 1, Schedule B, Appendix 1.
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Appendix 7: Detailed findings and recommendations
This section provides the detailed findings and recommendations that have informed the final conclusions and recommendations of the review (Section 7).

DETAILED FINDINGS
Table A7-1: Detailed findings on water quality targets and their alignment with objectives in the Basin Plan
CHAPTER

ITEM

4

Underlying principles

4

All targets

DESCRIPTION

▪

In general, the current water quality targets have driven change in some management areas of the Basin
and have the potential to provide value as indicators of the maintenance of Basin Plan water quality.

▪

A lack of shared understanding of the role and use of current targets is a key barrier to water quality target
effectiveness.
There is a need for a risk-based approach to the selection and implementation of targets and meaningful
investigation of exceedance events in accordance with NWQMS guidelines.

▪
▪
▪
5

Alignment of targets with objectives

5.1

B) Raw water for treatment for
human consumption

5.2

E) Objective to maintain good
levels of water quality
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▪
▪

▪
▪

Targets can be better described in the spatial and temporal context they apply to ensure their role and use
is not misinterpreted.
Jurisdictions are seeking clarification on what constitutes progress against water quality targets given the
limited water quality management levers under the Basin Plan.

There are no current water quality targets specifically included to align with this objective, however other
targets do provide values typically suitable for this use of Basin water resources.
Gaps have been identified that warrant further investigation including:
−

The need for early warning that raw water quality may not be suitable for treatment for human
consumption prior to triggering critical human water needs arrangements

−

Consideration of alternative indicators that take into account the role and varying capacity of water
utilities in water treatment

−

Water quality issues relating to levels of Dissolved Organic Carbon.

The process for developing WRP targets takes this objective into account.
However, there are difficulties implementing targets in accordance with this objective due to the need for
clarification on what constitutes a better target value.
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CHAPTER

ITEM

5.3

Cultural objectives

6

Targets

6.1.1

Flow
management
targets

DESCRIPTION

Having regard

▪

There are no current water quality objectives or targets aligned to the cultural use of water.

▪

Flow managers are having regard to targets through:
− Monitoring and reporting on water quality levels
− Identifying and managing risk associated with different flow scenarios and delivery of environmental
water

▪
6.1.2

Salinity (EC)

− Using coordinated flow management responses as a tool to mitigate water quality events where relevant
and practical.
Flow management targets, through having regard, could be better used to improve understanding of current
and emerging water quality trends and risks.

▪

There is ambiguity about the relationship between the flow management salinity targets and risk

▪

However, with the exception of the target at Burtundy, salinity targets generally provide an indication of the
general trend of salinity towards lower risk levels
It is not clear whether the current salinity target at Burtundy and recent exceedances represent a low risk to
the use of Basin water resources

▪
▪

Further investigation of exceedances of the Burtundy and Milang targets at an appropriate scale is required,
to determine whether:
− The target value represents an appropriate level of risk to Basin Plan objectives, and/or whether
− Further management action is required to reduce salinity levels at these sites

6.1.3

6.1.4

▪

Multiple lines of evidence and utilisation of existing forums (e.g. IRORG and BSMAP) and past
investigations will be required to make these conclusions

Dissolved
oxygen

▪

This target is ambiguous due to a lack of defined target sites and any temporal considerations and therefore
difficult to monitor and implement
Recent investigations suggest there is an opportunity to better align the target to risk and improve DO
monitoring programs

Recreational
water

▪
▪
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▪

This target aligns with recreational water quality risks and established monitoring programs
There may be some opportunities to improve implementation by including reference sites and/or temporal
considerations
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CHAPTER
6.2.1

ITEM
Water
resource plan
targets

DESCRIPTION
Selection of
targets

▪
▪
▪
▪

6.2.2

Groundwater

▪

The process for identifying targets in WRPs provides some flexibility for the selection of fit-for-purpose
targets and is generally considered appropriate
Alternative targets were selected where jurisdictions already had relevant State-based water quality targets
that could be applied consistent with the ANZECC Guidelines (2000)
However, the resource-intensive process for identifying alternative targets limited some jurisdictions in
selecting the most appropriate targets
There is an opportunity for further guidance to be provided on how to meet the ANZECC Guidelines
process in a way that is consistent with the intended role and use of water quality targets
The role and use of groundwater quality targets in WRPs is ambiguous and requires clarification, including:
− The alignment with water quality objectives
− An understanding of the risks associated with groundwater quality stressors

▪
6.2.3

Fresh waterdependent
ecosystems

▪

The current default target values for fresh water-dependent ecosystems have guided the development of
the current WRPs and are mostly considered appropriate

▪

Some drivers of water quality stressors, such as land management activities, are outside the remit of the
Basin Plan
Ambiguity around what constitutes progress against these targets presents challenges for effective
implementation

▪

6.2.4

Salinity
(EoVTs)

▪

The scale of the current Target Application Zones for setting water quality targets for fresh water-dependent
ecosystems is too broad in some cases and does not align well to WRP areas presenting challenges for
effective implementation

▪
▪

EoVTs are due for revision to ensure they align with a current understanding of risk
There is an opportunity for the review of EoVTs scheduled for 2025 under BSM2030 to consider the
application of these targets to the Basin Plan to reduce duplication of effort
In the interim, other salinity targets are likely to adequately provide for the management of salinity risks in
the Basin, providing that the flow management target for salinity at Burtundy is investigated in the short
term

▪
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− An understanding of jurisdictions capacity to influence and manage groundwater quality under the Basin
Plan.
There are likely to be challenges associated with monitoring and implementation of these targets without
this clarification
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CHAPTER
6.2.5

ITEM

DESCRIPTION
Irrigation
water

▪
▪
▪
▪

6.2.6

6.3

6.4

The current WRP default targets for irrigation water may not be well aligned to risk and are difficult to
implement in their current form
Further investigation is warranted to determine whether the target values represent appropriate level of risk
and can be practically implemented
There may also be an opportunity for an alternative indicator to be developed
In the interim, other salinity targets are likely to adequately provide for the management of salinity risks to
irrigation

▪

This target aligns with recreational water quality risks and established monitoring programs

▪

There may be some opportunities to improve implementation by including reference sites and/or temporal
considerations

Long-term salinity management
targets

▪

The alignment of this target with the accountability measures under Schedule B to the Murray Darling Basin
Agreement is appropriate
EoVTs are due for revision to ensure they align with a current understanding of risk

Salt export objective indicative
figure

▪

The salt export objective is currently the only indicator for risks associated with salt accumulation in the
Basin among water quality targets

▪

Based on an initial assessment of recent target exceedances, it is possible that the current indicative figure
may not be realistically achievable using the current assessment period of 3-years
Ambiguity around the relationship between the salt export objective and salt accumulation risks is a barrier
to effective implementation
Exceedances of the indicative figure suggest further investigation is required in the short term to determine
whether:

Recreational
water

▪

▪
▪

− The target value represents an appropriate level of risk to Basin Plan objectives, and/or whether
− Further management action is required to reduce salt accumulation risks.
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COMMENT ON TARGET EFFECTIVENESS
Taking into account the general conclusions and key findings, the review comments on target effectiveness,
including alignment with objectives as described in Table A7-2.
Targets were deemed to be effective if they:
Provide a meaningful measure of success aligned with:



Management objectives and outcomes of the Basin Plan

-

An acceptable level of risk to uses of Basin water resource

-



Inform continuous improvement



Represent realistic outcomes from actions that can be implemented and monitored.

The assessment is subjective in nature with the following categories:


No – is not effective and needs improvement in the short term (orange)



Yes – partially – is partially effective with room for improvement in the short to mid-term (yellow)



Yes – is effective but may require improvements in the long term (green).

Table A7-2: Comment on the effectiveness of targets including alignment with objectives
ITEM

IS THE ITEM EFFECTIVE?

Alignment of targets with objectives
B) Raw water for treatment for human consumption

No

E) Objective to maintain good levels of water quality

Yes – partially

Targets
I.

II.

Flow management targets

Water resource plan targets

Having regard

Yes – partially

Salinity (EC)

Yes - partially

Dissolved oxygen

No

Recreational water

Yes

Selection of targets

Yes – partially

Groundwater

No

Fresh water dependent ecosystems

Yes – partially

Salinity (EoVTs)

Yes – partially

Irrigation water

No

Recreational water

Yes

III.

Long-term salinity management targets

Yes

IV.

Salt export objective indicative figure

No
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OPPORTUNITIES FOR IMPROVEMENT
The review has identified opportunities for improving the effectiveness of water quality targets in the Basin Plan. This includes recommended actions for improvements
to water quality targets and objectives and considerations for implementing these improvements in the short, medium and long term (Table A7-3).
Table A7-3: Opportunities for improvement to water quality targets and their alignment with water quality objectives arising from the review
CH
4

ITEM

RECOMMENDED ACTION

Role and use of water quality
targets

▪
▪
▪
▪

5.1

B) Raw water for treatment for
human consumption

▪

Establish shared understanding of expectations of role and use of
water quality targets
Adopt a risk-based approach to the selection and ongoing
implementation of water quality targets
Implement meaningful investigations of target exceedances and ensure
outcomes inform an understanding of the risk context and lead to
management responses where risks are not acceptable
Map linkages between the implementation of water quality targets and
other areas of Basin Plan implementation

6.1.1

6.1.2

Short to medium term (1-4 years):
▪
▪

Update to or development of guidance material
Inter-program and inter-jurisdictional collaborations

Investigate need for alternative indicators to provide for:

Short term (1-2 years):

− Early warning that raw water may not be suitable for treatment for
human consumption

▪
▪

− Water quality issues relating to Dissolved Organic Carbon
5.2

IMPLEMENTATION MECHANISM

Establish shared understanding of expectations with consideration to
levels of protection

Investigation into risks to water resources uses
Determine need for target revision prior to 2026

Medium term (3-4 years):
▪ Update to or development of guidance material

E) Maintaining good levels of
water quality

▪

I) Flow
management

Having
regard

▪

Align flow management guidance material on having regard with a riskbased approach to the implementation of water quality targets and
meaningful investigation of target exceedances

Medium term (3-4 years):
▪ Update to or development of guidance material
▪ Inter-program and inter-jurisdictional collaborations

Salinity

▪

Undertake risk-based investigation into target exceedances at
Burtundy and Milang using multiple lines of evidence

▪

Determine whether additional targets on the Darling River might
provide a more appropriate measure of acceptable risk
Consider whether there are immediate risks to Basin water resource
uses that may warrant target revision prior to 2026

Short term (1-2 years):
▪ Investigation into risks to water resource uses

▪

▪
▪

Implement ongoing arrangements for target exceedance investigations
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Inter-program and inter-jurisdictional collaborations

▪ Determine need for target revision prior to 2026
Medium to long term (>3 years):
▪ Undertake target revision where required during 2026
Review of the Basin Plan
▪

Inter-program and inter-jurisdictional collaborations
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CH

ITEM

6.1.3

RECOMMENDED ACTION
Dissolved
Oxygen

▪
▪
▪
▪

6.1.4

6.2.1

6.2.2

II) Water
Resource
Plan Targets

Undertake risk-based investigation into the relationship of the target
value with risk using multiple lines of evidence
Draw on relevant recent investigation findings to inform the
investigation
Given above, determine how the target might be revised and better
described and implemented
Consider whether there are immediate risks to Basin water resource
uses that may warrant target revision prior to 2026

IMPLEMENTATION MECHANISM
Short term (1-2 years):
▪ Investigation into risks to water resources uses
▪ Determine need for target revision prior to 2026
Medium to long term (>3 years):
▪
▪

Undertake target revision where required during 2026
Review of the Basin Plan
Inter-program and inter-jurisdictional collaborations

Recreational
water

▪

Determine whether target implementation could be improved via the
inclusion of target sites and temporal considerations

Medium to long term (>3 years):
▪ Investigation into risks to water resources uses

Selection of
targets

▪

Consider the need for further guidance on the development of
alternative targets in an efficient manner that is consistent with the
intended role and use of the targets

Medium to long term (>3 years):
▪ Update to or development of guidance material

Groundwater

▪

Establish shared understanding of role of groundwater quality targets in
improving understanding of groundwater quality risks and expectations
of jurisdictions to maintain and/or improve groundwater quality levels
Ensure groundwater quality monitoring capacity is sufficient to manage
the risks associated with groundwater quality
Consider the need for target revisions prior to 2026

Short term (1-2 years):
▪ Update to or development of guidance material

Establish ongoing arrangements for implementing targets according to
a risk-based approach and ensuring meaningful investigation of target
exceedances

Short term (1-2 years):

Undertake risk-based investigation into the relationship of the target
values and sites with risk using multiple lines of evidence
Draw on relevant recent work by jurisdictions to inform revision of
EoVTs (e.g. new sites, risk-based approach)

Short to medium term (1-4 years):

▪
▪
6.2.3

Fresh waterdependent
ecosystems

▪

6.2.4

Salinity
(EoVTs)

▪
▪
▪
▪

Implement ongoing arrangements for target exceedance investigations
Consider whether there are immediate risks to Basin water resource
uses that may warrant target revision prior to 2025
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▪
▪
▪

▪
▪

Inter-program and inter-jurisdictional collaborations
Determine need for additional monitoring capacity
Determine need for target revision prior to 2026

Guidance material
Inter-program and inter-jurisdictional collaborations

▪ Investigation into risks to water resources uses
▪ Determine need for target revision prior to 2026
Long term (>5 years):
▪

Undertake target revision where required during the
2025 Review of EoVTs
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CH
6.2.5

ITEM

RECOMMENDED ACTION
Irrigation

Undertake risk-based investigation into the relationship of the target
values and sites with risk using multiple lines of evidence
Given above, determine how the target might be revised and better
described and implemented, including considering the need for
alternative indicators

Short to medium term (1-4 years):

▪

Determine whether target implementation could be improved via the
inclusion of target sites and temporal considerations

Medium to long term (>3 years):
▪ Investigation into risks to water resources uses

▪

Undertake risk-based investigation into the relationship of the target
values and sites with risk using multiple lines of evidence
Draw on relevant recent work by jurisdictions to inform revision of
EoVTs (e.g. new sites, risk-based approach)
Consider whether there are immediate risks to Basin water resource
uses that may warrant target revision prior to 2025

Short to medium term (1-4 years):
▪ Investigation into risks to water resources uses
▪ Determine need for target revision prior to 2026
Long term (>5 years):
▪ Undertake target revision where required during the
2025 Review of EoVTs

▪

Undertake risk-based investigation into target exceedances at
Burtundy and Milang using multiple lines of evidence

▪

Determine whether alternative targets may provide a better indication
of salt accumulation risks
Consider whether there are immediate risks to Basin water resource
uses that may warrant target revision prior to 2026

Short term (1-2 years):
▪ Investigation into risks to water resources uses

▪
▪

6.2.6
6.3

Recreational
water
III) Long-term salinity
management

▪
▪

6.4

IV) Salt export objective

IMPLEMENTATION MECHANISM

▪
▪

Implement ongoing arrangements for target exceedance investigations
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▪ Investigation into risks to water resources uses
▪ Determine need for target revision prior to 2026
Long term (>5 years):
▪

Undertake target revision where required during 2026
Review of the Basin Plan

▪ Determine need for target revision prior to 2026
Medium to long term (>3 years):
▪ Undertake target revision where required during 2026
Review of the Basin Plan
▪

Inter-program and inter-jurisdictional collaborations
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