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A suite of new arrangements will be required to translate the long-term 
average sustainable diversion limits (SDLs) identified in the Basin Plan into 
day-to-day water management. The Water Act 2007 (Cwlth) requires the 
Basin Plan to include a number of mandatory content items to help drive the 
necessary changes to water management to deliver the objectives of the Water 
Act. These arrangements are described in this chapter.

Specifically, the Basin Plan is required to include:

•	 water resource plan accreditation
•	 water resource plan requirements
•	 an Environmental Watering Plan
•	 a Water Quality and Salinity Management Plan
•	 water trading rules.

The Murray–Darling Basin Authority (MDBA) plays a significant strategic 
role across the Basin. However, each state has the authority and responsibility 
to manage the use of its water resources within the framework set by the 
Basin Plan. A number of elements of the Basin Plan will be implemented 
through water resource plans consistent with the Basin Plan. For example, 
water resource plans will become the primary mechanism for achieving 
the SDLs.

These water resource plans will set out localised arrangements for the 
management of water resources. As such, these plans will determine how the 
SDLs will be achieved and therefore how individuals or groups of water users 
will ultimately be affected by the Basin Plan.

The Basin Plan also identifies water resource planning requirements that must 
be met for a plan to be accredited. The overarching requirement is that water 
resource plans must provide for the achievement of Basin Plan outcomes and 
targets for the relevant water resources and demonstrate clearly how this is 
achieved. Specific requirements will cover matters such as incorporation of 
SDLs, regulation of interception activities, consistency with targets set under 
the Water Quality and Salinity Management Plan, assessment of risks to 
water resources, metering and suspension of rules.

The Commonwealth Water Minister, on the advice of MDBA, will accredit 
water resource plans over the period 2012–19 as each of the current water 
sharing arrangements come to an end. The Water Act provides for transitional 
and interim water resource plans to operate until their expiry, even if they are 
inconsistent with the Basin Plan.

The Environmental Watering Plan is the primary mechanism to make the 
best use of water available to the environment. It builds on experience gained 
through The Living Murray program, the Commonwealth Environmental 
Water Holder and other environmental watering initiatives. To date these 
efforts have been limited to a small number of specific sites in the recent 
drought. The Environmental Watering Plan will operate across the key 
ecosystem functions and key environmental assets identified under the 
Basin Plan. The Environmental Watering Plan will also provide appropriate 
mechanisms to manage improvements in knowledge about environmental 
watering. The Environmental Watering Plan will provide a framework for 
adaptive management of watering activities rather than prescribing a watering 
regime or ‘recipe’ for sites.

Reedy Swamp in the Gunbower–
Koondrook–Perricoota Forest, 
Victoria, after environmental 
watering, 2010
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The Environmental Watering Plan is essentially a principles-based approach 
to environmental watering at Basin scale, supported by a planning and 
reporting framework. Basin states will be required to develop long-term and 
annual environmental watering plans for each surface-water water resource 
plan area, showing how they will manage water to meet the requirements of 
the assets and functions in that area. Each year MDBA will call for advice 
on watering priorities and then publish a statement of the environmental 
watering priorities for the Basin.

Using this statement, holders of held environmental water will be able to 
make decisions about how to use their water. MDBA anticipates playing a 
significant coordination role in larger-scale watering events to ensure the best 
possible outcomes from the available water. This may include, for instance, 
watering events:

•	 that cross water resource plan areas
•	 with major downstream trade-offs or competing environmental 

water requirements.

At the end of each water year MDBA will publish a report of all watering 
events to increase transparency in watering activities and to help plan the 
environmental watering needs for the coming year. 

The Water Quality and Salinity Management Plan builds on the National 
Water Quality Management Strategy and collaborative efforts under the 
Basin Salinity Management Strategy. Using these as a platform, the Water 
Quality and Salinity Management Plan sets targets in regard to aquatic 
ecosystems, raw drinking water, irrigation water and recreational water. Given 
the diversity of the Basin these targets are set at Basin, regional and site-
specific scales.

Although the targets are not mandatory, the water resource plans will be 
obliged to include activities to meet the targets and objectives to, for example, 
control sources of contaminants, manage catchment activities that result in 
water quality issues or treat waste.

Of particular significance in the Water Quality and Salinity Management 
Plan is the setting of a salt load target for the mouth of the River Murray 
to ensure the export of salt from the Basin. The plan also incorporates 
operational or ‘real time’ salinity targets to complement the long-term salinity 
targets that already exist, and have been adopted by the plan, from the Basin 
Salinity Management Strategy. 

A central tenet of water reforms in Australia over recent years has been the use 
of water markets to facilitate the movement of water to its most productive 
use. The water trading provisions of the proposed Basin Plan will be based on 
the advice of the Australian Competition and Consumer Commission. 

The new arrangements give effect to the objects of the Water Act, one of 
which is to enable the Commonwealth, in conjunction with the Basin states, 
to manage the Basin water resources in the national interest. As a general rule, 
MDBA will provide a supplementary role for the new arrangements, meaning 
that, as a central authority, MDBA will only perform those tasks that cannot 
be performed at a more immediate or local level. Thus the new arrangements 
are designed to provide the overall structure, direction, standards and 
processes to deliver the Basin Plan while recognising the ongoing critical 
role of the Basin states in the management of water resources and allowing 
flexibility within that role.
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6.1 Water resource plans

Water resource plan accreditation
Each Basin state has the authority and responsibility to manage the flow and 
use of its water resources and plans, and planning instruments are prepared 
for this purpose. The accreditation of state- and territory-developed water 
resource plans will ensure that those plans remain the primary tool for 
implementing water resource management in the Murray–Darling Basin. 
Accreditation will ensure that state and territory decisions regarding the 
level of water use and provision of water to the environment are made with 
regard to the national interest and Basin objectives. States will be free to 
optimise their water planning and management within a secure Basin-wide 
planning framework. Accredited water resource plans will implement many 
of the Basin Plan provisions needed to restore the balance between economic, 
ecological and social water use.

Water resource planning instruments recognised under the Water Act 2007 
(Cwlth) are transitional water resource plans. These plans are identified 
in Schedule 4 of the Water Act or prescribed in regulations. Recognition 
of the continuing effect of these plans is a commitment by the Australian 
Government to water users that water sharing arrangements would be 
respected for the life of the plans.

Water resource planning instruments made on or after 25 January 2007 and 
before the Basin Plan comes into effect are interim water resource plans. 
The purpose of recognising interim plans is to ensure that planning processes 
are not delayed until the Basin Plan comes into effect, but to require such 
planning processes to take account of advice from the Murray–Darling 
Basin Authority (MDBA) on whether the proposed water resource plans will 
provide for the sustainable management of Basin water resources. Interim 
plans are generally accorded a shorter lifespan than transitional water 
resource plans.

Transitional and interim water resource plans are deemed to have been 
accredited by the Commonwealth Water Minister under Subdivision D of 
Division 2 of Part 2 of the Water Act. This means that until the transitional 
or interim water resource plan expires, there will be no requirement for a 
Basin state to prepare a further plan for accreditation in relation to the water 
resource area covered by the plan.

Barmah Lake, Victoria, in 2009 
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The water resource plan accreditation process
Water resource plans will be the chief means of implementing management 
in each water resource plan area. MDBA will have the role of assessing Basin 
state water resource plans and management activity for compliance with 
requirements of the Basin Plan, and providing recommendations to the 
Commonwealth Water Minister about whether to accredit those plans.

Water resource plans may comprise one or more legal instruments, such as 
documents, legislative orders and maps, or specified parts of instruments that 
detail the principles, processes, rules, regulations, provisions and linkages 
of water management that the state intends to apply in the water resource 
plan area.

The sequence of events in achieving accreditation of water resource plans for 
water resource plan areas is:

•	 When the Basin Plan is first made, if transitional or interim resource plans 
are in place, new water resource plans will need to be prepared in time to 
come into effect when transitional or interim plans cease to have effect.

•	 The Basin state will prepare a proposed water resource plan that 
is consistent with the Basin Plan and addresses the accreditation 
requirements in a way that recognises the local situation. Proposed water 
resource plans will be submitted to MDBA for assessment.

•	 MDBA will advise the Commonwealth Water Minister as to whether 
the proposed water resource plan complies with the requirements of the 
Basin Plan and will make a recommendation to the minister as to whether 
the proposed plan should be accredited. A water resource plan will be 
considered by the minister and accredited if it is consistent with the 
relevant version of the Basin Plan.

•	 If a Basin state fails to put forward a water resource plan that is consistent 
with the Basin Plan, the minister may, after following a set procedure 
in the Water Act, ‘step in’ and request MDBA to prepare a plan for 
consideration instead.

•	 Once accredited, a water resource plan prepared by a Basin state will be in 
effect for 10 years, unless the plan ceases to operate earlier.

•	 A revised water resource plan will need to be prepared in time to come 
into effect when accreditation of the current water resource plan ends. 
The new plan must be consistent with the version of the Basin Plan that 
applied two years before the water resource plan is submitted.

It is likely that the Basin Plan will be amended during the period 
of accreditation, but this will have no effect on the accredited water 
resource plan.

Various individuals, organisations and governments will be required to 
comply with the obligations imposed by the Basin Plan and by the relevant 
water resource plan. The accreditation process is summarised in Figure 6.1.
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     Commonwealth Water Minister
     MDBA
     Basin state agencies

Basin Plan prepared

Basin Plan adopted

Basin state initiates preparation of water resource plan with adequate lead time

State gives MDBA proposed water resource plan

YES NO

MDBA reviews proposed water resource plan After following procedures set by the 
Water Act, minister may request  

MDBA to develop the water resource plan   Does the plan meet accreditation criteria?

    
YES NO

MDBA recommends to minister that  
plan be accredited

Notice to Basin state  
giving 14 days to make submission MDBA prepares water resource plan

MDBA has regard to submission

   Does the plan meet accreditation criteria?

Minister considers proposed water resource plan

Minister accredits 
plan for 10 years

Minister does not 
accredit plan

MDBA recommends to minister  
that plan not be accredited

   Is the water resource plan  
consistent with the Basin Plan?

YES NO

Second iteration 
starts with  

adequate lead time

Minister tables  
reasons in 
parliament

Minister accredits 
plan for 10 years

Minister does not 
accredit plan

Minister adopts plan 
for period stated in 

the plan

Minister can direct 
MDBA to revise plan

Second iteration 
starts with  

adequate lead time

YES

NO

Figure 6.1  Steps in accreditation of water resource plans

Water resource plan requirements

Planning arrangements
The Water Act provides for the Basin Plan to set out the accreditation 
requirements for water resource plans (s. 22(1) item 11) and lists some specific 
topics that must be included (s. 22(3)).

Basin Plan requirements for water resource plans will not directly regulate 
land use or land-use planning, management of other natural resources, or 
control of pollution (Water Act s. 22(10)). However, the plans may impose 
certain requirements on the management of activities that intercept recharge 
or run-off.

One of the objects of the Water Act (s. 3(f)) is to ‘ensure that the management 
of the Basin water resources takes into account the broader management 
of natural resources in the Murray–Darling Basin’. With this in mind, it is 
important that the Basin Plan is not an isolated planning instrument but 
one that demonstrates an integrated approach to management of the Basin’s 
water resources.
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This section of the guide provides an overview of the proposed requirements 
with which water resource plans will need to comply to be accredited. Details 
of draft accreditation tests to be used by MDBA in its analysis of draft water 
resource plans are provided in Appendix E. These tests will provide the technical 
basis of MDBA’s recommendation regarding accreditation as being consistent 
with the Basin Plan. The precise requirements will be included in the proposed 
Basin Plan.

General requirements for water resource plans
Water resource plans will govern many of the activities of governments 
and water users in the Basin. Water resource plans will be required to be 
consistent with the Basin Plan, clear about the obligations they impose and 
subject to periodic review to ensure that they remain effective.

The overarching requirement is that water resource plans provide for the 
achievement of Basin Plan outcomes and targets for the relevant water 
resources and demonstrate clearly how this will be achieved.

Water resource plans will be required to:

•	 set out obligations clearly and identify the people on whom the obligations 
are imposed

•	 set out objectively assessable criteria that can be used to determine 
whether particular conduct has taken place.

The following requirements (a)–(k) are mandatory under the Water Act 
(s. 22(3)). These are supplemented by additional requirements  
(l)–(o) identified as part of the proposed Basin Plan policy framework.

MDBA will require Basin states to provide supplementary information 
to allow it to assess whether water resource plans meet the accreditation 
requirements. This information will include the results of hydrologic model 
runs. A list of supplementary information needed to assist accreditation will 
be provided by MDBA. 

Landscape with box trees 
between Broken Hill and Pooncarie, 
New South Wales
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Requirement (a) — defining the plan area
The Basin Plan incorporates 19 surface-water and 23 groundwater water 
resource plan areas (see Section 3.2, ‘Water resource plan areas’). Each water 
resource plan must identify the plan area and the water resources in the area to 
which it applies. 

If a Basin state chooses to develop separate instruments for different water 
resources in the water resource plan area or to have separate planning 
instruments for specific purposes, such as for setting boundaries, managing 
salinity or allocating water, each instrument will be required to specify clearly 
which of the resources or requirements it applies to. The water resource plan 
will need to describe the links between the instruments and ensure that the 
planning arrangements are coordinated to achieve integrated water resource 
management.

Requirement (b) — incorporating and applying the long‑term 
annual diversion limit
The Basin Plan will set enforceable long-term average sustainable diversion 
limits (SDLs) on the quantities of surface water and groundwater that can be 
taken from the Basin water resources. Methods for compliance with the SDL 
are described in detail in Chapter 7.2. Transitional limits may be set through 
adding a temporary diversion provision for a water resource. The temporary 
diversion provision and SDL for each water resource will together comprise the 
long-term annual diversion limit. 

A description of the SDL and how it is developed can be found in Chapter 4.

Each water resource plan will be required to detail strategies and rules to 
limit the total volume of water taken from a resource to be no more than the 
long-term annual diversion limit. If the strategy for groundwater is to use the 
capacity of the groundwater system to buffer variations in annual extractions, 
the strategy will be required to address the sensitivity of the water resource to 
depletion and include quantitative limits, such as minimum water levels and 
relating annual allocations to water level, in order to protect the resource.

The Basin Plan may divide the long-term annual diversion limit into 
components reflecting different forms of take, such as diversions and 
interception. Where this is the case, water resource plans will be required to 
restrict volumes of the different forms of take to the components specified in 
the Basin Plan. However, a water resource plan may allow a particular form 
of take to exceed its component, provided there is a corresponding decrease 
in other forms of take. This is referred to as ‘offsetting components of take’ 
and is further explained in Section 4.4. In order to justify offsetting, the 
water resource plan will need to specify the access rights associated with 
each component.

Further requirements will be that there is no increase in the overall level of 
take, and the offsetting changes will not result in key environmental assets, 
key ecosystem functions, the productive base or key environmental outcomes 
being compromised (see Section 4.1).

Water resource plans will be required to set out:

•	 rules that govern rights to take water (e.g. under water access entitlements 
and allocations, or other types of water access rights)

•	 rules for determining what water is available and how much of it will be 
permitted to be taken by water users, including rules for allocating amounts 
to water access entitlements

•	 rules that will ensure that only the permitted amount is taken
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•	 rules that ensure that transfers of entitlements are accounted for when 
working out how much water will be permitted to be taken.

Water resource plans will be required to specify the mechanisms for monitoring 
and reporting on each component of the long-term annual diversion limit in 
accordance with the requirements listed in Table 6.1. 

Each water resource plan will be required to specify corrective actions and 
mechanisms that will be taken to ensure that long-term average annual diversions 
comply with the long-term annual diversion limit.

Water resource plan provisions will be required to be effective under the different 
long-term climate scenarios that were used in preparing the proposed Basin Plan. 
Proper incorporation of the diversion limits will have to be demonstrated at the 
time of plan submission for accreditation.

Information demonstrating that these requirements are satisfied by the 
arrangements in the water resource plan for relevant climate scenarios can be 
provided to MDBA when water resource plans are submitted for accreditation. 
This will include the consideration of wet and dry sequences and sharing of 
consumptive and environmental impacts under regional median 2030 climate 
conditions.

Table 6.1  Components for SDLs and methods used to determine actual take

SDL component Method to determine actual take

Surface water access entitlements — measured take Meter

Surface water access entitlements — estimated take Multi-parameter methoda

Harvesting floodplain surface water — measured take Meter or other volumetric measurement  
(e.g. remote sensing/bathymetric)

Harvesting floodplain surface water — estimated take Multi-parameter method,a modelling or regional methodb

Take from watercourses under basic rights (stock and domestic rights, native title rights) Meter, multi-parameter methoda or regional methodb

Interception by farm dams under basic rights (stock and domestic rights, native title rights and 
harvestable rights)

Remote sensing, multi-parameter methoda or regional methodb

Interception by farm dams (irrigation and other purposes, excluding floodplain harvesting) — 
measured take

Meter or other volumetric measurement  
(e.g. remote sensing/bathymetric)

Interception by farm dams (irrigation and other purposes, excluding floodplain harvesting) — 
estimated take

Multi-parameter method,a modelling or regional methodb

Interception by forestry plantations (as it affects run-off) Remote sensing, multi-parameter methoda or regional methodb

Groundwater access entitlements — measured take Meter

Groundwater access entitlements — estimated take Multi-parameter methoda or regional methodb

Groundwater take under basic rights (stock and domestic rights, native title rights) Meter or multi-parameter methoda or regional methodb

Take by forestry plantations (as it affects aquifers) Remote sensing, multi-parameter methoda or regional methodb

Interception by mining — measured take Meter

Interception by mining — estimated take Multi-parameter method,a modelling, regional methodb or 
qualitative assessmentc

a A multi-parameter method must determine the actual take by considering at least climate data and information related to how the water is being used (e.g. type of crop, 
crop area). This method must be calibrated using the most relevant data available, and regularly updated to include new information.

b MDBA must approve a regional method. The accuracy of the method must reflect the scale of the interception activity relative to other components of take.
c A qualitative estimate must be made by experienced diversions inspectors.

Requirement (c) — sustainable use and management of water
Whereas requirement (b) deals with the incorporation of SDLs, requirement (c) 
addresses the complementary management arrangements necessary to ensure 
sustainable water management within the SDLs. This requirement will ensure 
that the allocation arrangements, water flows and water resource conditions 
needed to protect the water resource and its uses are consistent with the 
sustainability requirements of the Basin Plan. For example, water resource plans 
will often set out rules to maintain particular flows in the dry season.
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Water resource plans will be required to include arrangements and rules to ensure 
that any water resource condition limits, flow regimes or requirements that are 
specified in, or required by, the Basin Plan are met.

Water resource plans will also be required to include measures to ensure that 
taking water does not compromise the environmental watering needs of key 
environmental assets, key ecosystem functions, the environmental outcomes 
or the productive base of the water resource. The environmental assets and 
ecosystem functions, and their watering requirements, that require consideration 
in preparing a water resource plan, will be those identified by the Basin state 
using the methods set out in the Environmental Watering Plan (see Section 6.2).

Water resource plans will be required to include measures to ensure that there 
is no long-term progressive decline in groundwater levels, there is no threat to 
aquifer integrity, and confined aquifers will remain confined. An exception will 
apply for particular fossil groundwater resources.

Where local impacts are identified, or the Basin Plan requires, appropriate 
management arrangements will be required to be established to manage those 
impacts. This will require:

•	 local management zones around vulnerable features
•	 restrictions or prohibitions on extraction within the zone at particular times 

or at all times
•	 arrangements to protect and enhance water quality
•	 arrangements to protect water-dependent ecosystems.

Local management arrangements will be expected to be detailed in the water 
resource plan.

Where streams and aquifers are connected, water resource plans will be required 
to include measures to ensure that taking groundwater does not further affect the 
volume of stream flow.

Water resource plans will be required to describe the specific conditions under 
which entitlements will be granted for the operation of salt interception schemes 
and the obligations that will be placed on salt interception scheme operators. It is 
recognised that salt interception schemes are a form of beneficial use and existing 
operating criteria are to be preserved.

Requirement (d) — regulation of interception activities
This requirement will ensure that water resource plans address the need to 
manage activities that intercept water before it flows into rivers and aquifers. 

Water resource plans will be required to ensure that there is no growth in 
interception by farm dams, forestry plantations or mining operations (including 
coal seam gas extraction) unless other use is reduced by an equivalent volume.

SDLs set out in the Basin Plan will limit take by interception to the best 
estimates of current interception, where the interception is thought to have a 
significant impact on Basin water resources and has been able to be measured to 
some degree. Particular measures are required to manage interception because 
the estimates of the level of take are relatively inaccurate.

Each water resource plan will be required to oblige new farm dams, forestry 
plantations and mining interception to acquire a water access right where the 
activity commences after the water resource plan commences. The water access 
rights will need to be (or be converted from) an existing entitlement. The effect 
will be that new farm dams, forestry plantations and mining interception will be 
permitted where the other take in the water resource plan area is reduced.
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Water access rights need not be held for most dams for basic rights (including 
stock and domestic and NSW harvestable rights). However, new interception 
from these types of dams will be required to be accounted for in establishing 
compliance with the SDLs.

Water resource plans will be required to identify other interception activities 
that have the potential to significantly affect water resources, on an 
activity-by-activity basis or cumulatively. This includes coal seam gas mining 
in aquifers underlying or connected to those included in the water resource 
plan. The measures the Basin state will use to manage these activities will 
need to be described and the impacts of the activities accounted for in the 
water resource plan.

Requirement (e) — environmental watering provisions
This requirement will ensure that water resource plans are consistent with and 
support the implementation of the Environmental Watering Plan that is part 
of the Basin Plan.

Water resource plans will need to include obligations consistent with the 
objectives, principles, methods and requirements of the Environmental 
Watering Plan. Water resource plans will also ensure that environmental 
water delivery is coordinated, effective and protected. These obligations will 
apply regardless of whether the environmental water is applied in the same 
water resource plan area or Basin state. Most of the requirements relating to 
environmental watering are specified through the Environmental Watering 
Plan, and therefore will not be restated as a water resource plan requirement 
(refer to the Environmental Watering Plan, Section 6.2, for further details).

Requirement (f) — setting objectives for water 
quality and salinity
This requirement will ensure that water resource plans include strategies 
to sustain the quality of water resources and meet targets set out in the 
Basin Plan.

The Basin Plan will incorporate a Water Quality and Salinity Management 
Plan (see Section 6.3), which will include objectives for the Basin water 
resources that are consistent with the National Water Quality Management 
Strategy and the Basin Salinity Management Strategy. It will also incorporate 

Landscape near Dartmouth Dam, 
north-eastern Victoria
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water quality and salinity targets and provide a management framework to 
help achieve these targets.

Water resource plans will be required to include a water quality and salinity 
management plan with measures and actions that will be implemented to 
achieve the water quality objectives and targets set out in the Basin Plan. The 
measures and actions are to be set at a spatial and temporal scale appropriate 
to the resource and consistent with targets in connected water resources. 

Water resource plans will be required to:

•	 describe the current condition of the water quality characteristics for 
which targets have been set

•	 identify causes of degradation of water quality and salinity arising from 
water- and land-based activities

•	 set out management strategies to achieve proposed objectives and targets 
— the strategies may include management of flows and drainage, works, 
land conservation, operation of storages, restoration of vegetation or 
pollution controls

•	 set out accounting arrangements for salinity and water quality 
management that are consistent with the requirements of the Water 
Quality and Salinity Management Plan.

The authority responsible for each plan will be responsible for enforcing the 
implementation of the water resource plan’s management strategies.

Consistency with the objectives and targets of the Water Quality and Salinity 
Management Plan may be demonstrated at the time of water resource plan 
submission through provision of information from models and methods.

Requirement (g) — water trading arrangements
The Basin Plan will set out the rules for trading (see Section 6.4), and water 
resource plan provisions will set out local arrangements; for example, the 
trading zones and any allowable restrictions.

The Basin Plan will include trading rules with which the Basin states must 
act consistently. Water resource plans should include a minimum of trading 
rules — only those necessary to tailor the Basin rules to a particular resource. 
Each water resource plan will be required to include provisions to identify any 
conditions, limitations or prohibitions on trading that apply only to the water 
resources managed under the water resource plan.

Trade may be restricted where there are physical, hydrologic and water 
supply considerations, or where there will be a significant environmental 
impact which will compromise Basin Plan objectives. Water resource plans 
will be required to specify any planned restrictions and justify their basis. 
Such restriction will be referred to as ‘allowable constrains’ to trade within 
accredited water resource plans (see Section 6.4).

Water resource plans will be required to include provisions for managing the 
effect of any trade in entitlements between environmental and consumptive 
water uses, in either direction, such that:

•	 for the long-term diversion limit, compliance is not breached
•	 trade is possible between SDL areas within the constraints of providing for 

local and Basin-wide environmental water requirements
•	 trade does not negatively affect the rights of any other water holders.
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Requirement (h) — approach to managing risks to the 
Basin water resources 
This requirement will ensure that water resource management arrangements 
address the risks to the local water resources. These risks might include dry 
climatic sequences, interception and increasing salinity. This requirement 
builds on the risk assessment (Section 3.3) and risk management (Section 3.4) 
elements of the Basin Plan.

Each water resource plan will be required to identify risks to the condition 
or continued availability of water resources to which the water resource plan 
applies, and the factors contributing to those risks. The plan will be required 
to assess and prioritise the risks and contributing factors following relevant 
Australian risk assessment standards. A Bayesian network probabilistic 
model developed by MDBA is available as a guide and represents MDBA’s 
reccommended approach.

The assessment will be required to be credible and evidence-based, using 
quantitative information where possible. It will need to consider and evaluate 
all risks to water resources, including the risk of:

•	 insufficient water for the environment
•	 inadequate water quality for primary industry, aquatic ecosystem 

protection, recreation and drinking water
•	 poor health of water-dependent ecosystems. 

The analysis will be required to quantify risks and include estimates of 
uncertainties and the sensitivity of the analysis to the uncertainties.

The assessment will be required to categorise risks and their contributing 
factors as low, moderate or high, with any likelihood of 40% or more 
categorised as moderate or high, and any consequence with an impact greater 
than 40% graded as moderate or high. Risks and risk factors will need to be 
prioritised for treatment. 

The assessment will be required to include risks to the continued availability 
of water to support ecosystem services and environmental outcomes. The 
assessment will need to cover the period during which the water resource plan 
will be in effect, address the design climate scenarios and be consistent with 
relevant Australian Standards. 

Water resource plans will be required to establish strategies to manage or 
reduce the moderate- or high-level risks and, where possible, reduce risks to a 
tolerable level.

In addition to setting out strategies, each water resource plan will be required 
to detail how the strategies are to be implemented; for example, the actions 
that must be taken, who they must be taken by, and the timeframes within 
which they must be taken.
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Requirement (i) — monitoring and metering
Monitoring associated with water resource plans must be linked to an 
adaptive process (see Chapter 7). 

The Council of Australian Governments has agreed to a nationally consistent 
framework for water metering and measurement as part of the National 
Water Initiative (Council of Australian Goverments 2004). The national 
framework for non-urban water metering policy paper came into effect on 
1 July 2010 (Department of the Environment, Water, Heritage and the Arts 
2009c). It is important to recognise that some components of take cannot 
be practically metered (although there may be other methods available to 
measure take — see Table 6.1). Nevertheless, there is considerable scope to 
improve the number of diversions and the volumes of take that are metered.

The Basin Plan will require water resource plans to include details of the 
number of diversion points and volumes of take that are metered (see 
Table 6.1) and a best estimate of the number and volumes that are not 
metered. The Basin Plan will also require each water resource plan to specify 
a program and time frames requiring improvement of the number and 
volumes metered and the quality of metering, consistent with the national 
framework for non-urban water metering policy paper and the standards it 
cites (Department of the Environment, Water, Heritage and the Arts 2009c).

Requirement (j) — plan review and amendment
Water resource plans will be reviewed or made anew every 10 years and 
provided to the Commonwealth Water Minister for accreditation as being 
consistent with the relevant version of the Basin Plan. This requirement 
will ensure that the water resource planning arrangements are reviewed 
periodically to ensure that the arrangements are not outdated or ineffective. 
Water resource plans are intended to provide security for long-term 
investment in consumptive and environmental water use. Water resource 
plans should be as adaptive as possible within the context of provision of 
water-use security for 10 years. 

Review and amendment requirements are needed to support active adaptive 
management of the plan in response to new knowledge and information 
becoming available. A balance between flexibility and security needs to be 
struck. These review requirements should be considered a minimum provision 
supporting adaptive management rather than a restriction to it. Review 
provisions in the water resource plan must be consistent with the Basin Plan’s 
Monitoring and Evaluation Program (see Section 7.2). 

Water resource plans will be required to provide for a mid-term review of the 
plan’s effectiveness within the life of the plan. This will require consideration 
of whether the models and methods used to set the allocations or the 
management and delivery arrangements, or to determine annual quantities 
of water take, require amendment to give effect to the long-term annual 
diversion limit.

Although water resource plans will be accredited for 10 years, they may be 
amended at any time during their operation on the initiative of the Basin 
state. Amendments can be prepared and submitted to MDBA for assessment 
against the prevailing Basin Plan requirements. The amendments may then be 
accredited by the Commonwealth Water Minister and will have effect under 
the Water Act.
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Requirement (k) — supporting scientific 
information and modelling
The intention of this requirement is to ensure that the analysis and 
management of the water processes and water use incorporates the 
outcomes of research in all areas, including climate, hydrology, salinity and 
ecological processes.

Water resource plans will be required to be based on the best available 
scientific knowledge, including climate, run-off, river, groundwater and 
salinity processes. As knowledge, analysis and modelling improves, the 
planning arrangements will, over time, need to reflect the benefit of 
these improvements.

The consistency of each water resource plan with the requirements of the 
Basin Plan must be demonstrated at the time of plan submission through 
modelling or analysis of the water resource plan’s effect. 

Each water resource plan will be required to document the scientific 
information and models on which it is based and against which its outcomes 
have been assessed, including socioeconomic, ecological, environmental and 
hydrologic information and models.

The water resource hydrologic models used to determine and audit the water 
resource management arrangements must adequately simulate river and 
groundwater flows and salt transport. Documentation will be required to 
include a description of the modelled:

•	 access rules, allocation processes and accounting arrangements
•	 development and extractive demand assumptions
•	 environmental water requirements
•	 flow and salt-load relationships
•	 climate scenarios
•	 flow regime from the water resource plan area.

The environmental watering models or methods that are used will be required 
to address key parameters and processes, particularly the water resource flows 
and condition, the effects of climate change, the taking of water and any risks 
identified in the risk assessment.

The models and methods used to determine the permitted take and estimate 
the actual take will be required to simulate or analyse key processes, including 
the monitoring and measurement, allocation, delivery, taking and return 
of water.

The information, analyses and models used to develop water resource 
plans will need to be calibrated, verified and peer reviewed. In particular, 
the proposed local management arrangements will be required to be 
independently verified if key groundwater-dependent environmental assets 
have a high or moderate sensitivity to the taking of groundwater.

The knowledge and information will be required to be classified using 
MDBA’s Knowledge and Information Directory quality ranking system or 
another best-practice science classification tool approved by MDBA.

Except where the Basin state and MDBA agree otherwise, the data and 
models used in the preparation of a water resource plan will be provided 
under a Creative Commons Attribution (by) licence. The intention of this 
licence is to enable the public to have unrestricted access to, and use of, the 
data and models.
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Requirement (l) — suspension of rules during extreme 
or unprecedented events
Planning for dry sequences and unusual conditions will assist water users to 
understand the scope of risks and improve planning for their own activities. 
In the hydrologic context ‘unprecedented’ is taken to mean any extreme event 
that has not occurred in the past 114 years of water management history and 
record keeping in the Basin. It is the range of experience that is built into 
the historical climatic baseline. The definition does not change to reflect 
new extremes that occur during the water resource planning period. Water 
resource plans will need to include provisions for at least the full range of 
situations experienced under baseline conditions. This means any situations 
generating past suspensions of management plan rules should be included 
within the scope of the new water resource plans so that the situation does 
not trigger suspension.

The National Water Initiative (2004, p. 8) states:
Plans should [be] robust to a range of future climate scenarios and 
allow for the possibility that water availability may occur outside 
the planned range. In these cases, plans should include clear rules 
or processes to describe how such unprecedented or unplanned 
situations will be managed. This will allow water users to understand 
and manage their own risk profiles.

Under current state statutory arrangements, each Basin state has the authority 
to switch off water resource management arrangements in accordance with 
conditions specified in plans or laws, such as in times of extreme drought. It is 
important that such conditions are identified so that water resource plans can, 
wherever practical, address all situations that may arise.

Such events may include extreme water quality problems and infrastructure 
failures. Roles and responsibilities associated with managing such events need 
to be clearly specified in water resource plans as well as the different actions 
that will be implemented to deal with such events.

In addition, it may be appropriate to incorporate alternative rules to manage 
unprecedented events. However, a range of indicators must be in place to 
determine when those rules should be adopted.

In the case of the River Murray system, water resource plans will need to 
have provisions in place to ensure that unprecedented events can be managed 
consistently with the water sharing arrangements established under the 
Murray–Darling Basin Agreement (Schedule 1 to the Water Act) and the 
Basin Plan for critical human water needs (see Section 4.6).

Each water resource plan will be required to recognise events from the 
relevant climate scenarios that are more extreme than those recorded 
historically, and identify responses to such situations should they arise during 
the 10-year life of the water resource plan.

Requirement (m) — Aboriginal values
MDBA considers that the importance of water resources to Aboriginal culture 
should be recognised in water resource planning arrangements in keeping 
with the principles of the National Water Initiative.

Aboriginal water values do not pertain just to consumptive water use but also 
encompass access to a water resource for cultural purposes and water rights 
under native title. 

The CSIRO (2009b) Background paper on Indigenous participation in water 
resource planning provides an overview of Aboriginal water access provisions 
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and how these have been addressed by the Basin states. It was recognised 
that the state and territory governments are in the early stages of formally 
recognising Aboriginal water values and it may be appropriate to look at 
alternatives to the exclusive ‘environmental flow’ focus. Specific cultural flows 
may need to be adopted.

For the purpose of accrediting a water resource plan it is critical that 
Aboriginal interests in water are recognised and that Aboriginal knowledge be 
included in water resource assessments. This is in line with the intent of the 
relevant provisions of the Water Act (s. 22(1) item 1(b) and s. 21(4)(c)(v)).

Water resource plans will be required to identify Aboriginal water values and 
uses and the relationships between the water regime and cultural values. Plans 
will be required to include an assessment of the risks to those values and uses, 
and implement strategies to protect them. These provisions will need to be set 
out specifically and separately in each water resource plan.

Requirement (n) — 
the making of water 
resource plans
MDBA considers that the Basin 
states should ensure that water 
resource plans are prepared in 
a consultative way and that 
the Basin Plan requirements 
are implemented in a way that 
optimises social, economic and 
environmental outcomes.

Water resource plans will be 
prepared under the Basin states’ 
legislative arrangements, insofar as 
these are consistent with the Water 
Act. For example, it should be noted 
that the Water Act requires a water 
resource plan to be prepared in 
consultation with an adjacent Basin 
state if the water resource plan area is adjacent to a water resource plan area in 
that other Basin state (s. 63(2)).

The Basin Plan will require that the social and economic impacts of each 
water resource plan be analysed.

Requirement (o) — integration with natural resource 
management plans
Water resource planning is an integral part of catchment and landscape 
management. The quantity, quality and patterns of water flow are 
significantly influenced by vegetation cover and soil management. Conversely, 
access to water strongly influences the nature of land use, agriculturally or 
for other business enterprises. Further, the presence of natural waterways 
has major impacts on social and cultural activities. This makes it appropriate 
that state planners have regard to the broader regional natural resource 
management planning context. Water resource plans will be required to:

•	 identify regional natural resource management plans for the same area 
and time as is covered by the water resource plan 

•	 state the extent to which the water resource plan integrates with the 
relevant natural resource management plans.

Playing the didgeridoo on the 
riverbank in Mildura, Victoria
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6.2 Environmental Watering Plan
The Water Act 2007 (Cwlth) (s. 22(1) item 9) requires the Murray–Darling 
Basin Authority (MDBA) to include an Environmental Watering Plan in the 
Basin Plan. The Environmental Watering Plan will provide new arrangements 
to manage the environmental water set aside by the long-term average 
sustainable diversion limits (SDLs) to achieve environmental outcomes. 
For the first time, these new arrangements will prioritise environmental 
watering activities to achieve Basin-scale environmental outcomes through 
applying a coordinated and transparent planning and reporting framework 
across the Basin.

The arrangements provide a foundation for an adaptive approach to the 
management of environmental water rather than prescribing a strict flow 
regime. This approach to the Environmental Watering Plan allows for 
advances in knowledge and provides a way to deal with variations in climate 
from season to season and from year to year.

The Environmental Watering Plan includes:

•	 overall environmental objectives for the Basin’s water-dependent 
ecosystems — to protect and restore key environmental assets and key 
ecosystem functions and enhance ecosystem resilience to risks and threats

•	 an environmental management framework that describes new roles for 
MDBA and relevant parties — the framework will enable a strategic and 
Basin-wide approach to manage environmental water in a coordinated, 
consistent and adaptive manner

•	 a method to identify key environmental assets and key ecosystem 
functions that require environmental watering — consistent with the 
method used to determine the environmentally sustainable level of take 
(see Section 4.1)

•	 principles to be applied, and methods to be used, to determine the 
priorities for applying environmental water 

•	 principles to be applied in environmental watering
•	 targets by which to measure progress towards the overall 

environmental objectives.

Douglas Swamp, Barmah–Millewa 
Forest, Victoria, showing early response 
to environmental watering 
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The Environmental Watering Plan will have important links to the 
environmentally sustainable level of take (see Section 4.1). Two important 
links are that:

•	 the methods to identify key environmental assets and key ecosystem 
functions for the environmentally sustainable level of take are 
closely aligned with those that must be used for the Environmental 
Watering Plan

•	 reporting against targets to measure progress towards meeting the overall 
objectives for water-dependent ecosystems will be supported by assessment 
of whether the water requirements identified in the environmentally 
sustainable level of take are being met.

The water requirements of the Basin’s water-dependent key environmental 
assets and key ecosystem functions will be met by ‘planned’ and ‘held’ 
environmental water.

Environmental Watering Plan objectives 
and purposes
The Water Act (s. 28) requires the Environmental Watering Plan to specify 
overall environmental objectives for the Murray–Darling Basin’s water-
dependent ecosystems.

These objectives are:

1. Protect and restore the key water-dependent ecosystems of the Murray–
Darling Basin.

2. Protect and restore the ecosystem functions of key water-
dependent ecosystems.

3.  Enhance the resilience of the key water-dependent ecosystems to risks 
and threats.

Further detail with regard to these objectives is provided in Table 6.2.

The purposes of the Environmental Watering Plan are to:

•	 safeguard existing environmental water
•	 plan for the recovery of additional environmental water
•	 coordinate the effective management of this environmental water.

Environmental management framework — overview
The Environmental Watering Plan’s environmental management framework 
sets out how the Basin’s environmental water will be planned, coordinated 
and managed to protect and restore wetlands and other environmental 
assets, to protect biodiversity, and to achieve other environmental outcomes 
(Water Act s. 28(1)(d)–(e)). 

The framework will place obligations on Basin states to undertake 
long-term and annual environmental water planning and management 
consistent with methods and principles set out in the Environmental 
Watering Plan. Publication of long-term environmental watering plans 
for each water resource plan area, and of annual priorities by MDBA, 
will increase the consistency and transparency of decision making. The 
environmental management framework is also designed to continually build 
on environmental watering knowledge to improve environmental watering 
management and outcomes within the Murray–Darling Basin.

Planned and held 
environmental water

The Water Act’s (s. 6) 
broad definition of planned 
environmental water includes 
‘rules-based’ environmental 
water. Planned environmental 
water can be delivered when 
flows are released from 
storages for environmental 
purposes. It can also be 
managed through water 
take restrictions.

An example is the Barmah–
Millewa Environmental Water 
Allocation, a rules-based 
allocation that was established 
in 1993. It comprises a high 
security environmental water 
entitlement of 100 GL/y and 
a low security allocation of 
50 GL/y which are provided 
equally by Victoria and 
New South Wales. These 
volumes can be banked 
up across years, are only 
available in line with broader 
allocation announcements 
and are delivered according 
to certain rules and triggers. 
These features differentiate 
this water from a standard 
entitlement such that the 
environmental water allocation 
is more in line with planned 
environmental water.

Held environmental water 
(defined in the Water Act (s. 4)) 
includes water available under 
an access, delivery or irrigation 
right that is held to achieve 
environmental outcomes.

An example of held 
environmental water is 
the 3.63 GL high reliability 
entitlement held by the Victorian 
environment minister for 
use under the Living Murray 
Initiative. Of the water allocated 
against this entitlement in 
the 2009–10 water year, 
2 GL was delivered to Reedy 
Lagoon in the Gunbower 
Forest to maintain drought 
refuge, and to contribute to the 
maintenance of bird breeding 
and foraging habitat.
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Table 6.2   Detailed descriptions of the overall environmental objectives for the Murray–Darling Basin’s water-
dependent ecosystems

Objective Detailed description

1   Protect and restore the key water-
dependent ecosystems of the 
Murray–Darling Basin

1.1   A comprehensive, adequate and representative subset of all Basin water-dependent ecosystems are 
protected and restored.
• Declared Ramsar wetlands that depend on Basin water resources maintain their  

ecological character.
• Water-dependent ecosystems that depend on Basin water resources and support the life cycles of 

species listed under the Bonn Convention or the China–Australia, Japan–Australia or Republic of 
Korea–Australia migratory bird agreements are protected and restored to such a condition that they 
continue to support the species listed.

• Water-dependent ecosystems are able to support episodically high ecological productivity and its 
ecological dispersal.

1.2  Biodiversity dependent on Basin water resources is protected and restored.
• Water-dependent ecosystems that depend on Basin water resources and support the life cycles of 

listed threatened species or listed threatened ecological communities are protected and, if necessary, 
restored so that they continue to support those life cycles.

• Viable populations and communities of endemic biota are protected and restored.

2   Protect and restore the ecosystem 
functions of key water-dependent 
ecosystems

2.1 Connectivity within and between water-dependent ecosystems that depend on Basin water resources is 
protected and restored.
• The diversity, dynamics and distribution of geomorphic structures, water-dependent ecosystems, 

habitats, species, and genes are protected and restored.
• Ecological processes dependent on hydrologic connectivity along the rivers and laterally between 

rivers and floodplains (and associated wetlands) are protected and restored.
• The Basin remains open and therefore the Murray Mouth remains open at frequencies, for durations, 

and with passing flows sufficient to enable the conveyance of salt, nutrients and sediment from the 
Basin to the ocean.

• The Murray Mouth remains open at frequencies and for durations that ensure tidal exchanges 
maintain the Coorong’s water quality, in particular salinity levels, within the tolerance of the 
ecosystem’s resilience.

• Barriers to the natural passage of biological resources through the Basin, including to biota, carbon 
and nutrients, are overcome or minimised.

2.2   The natural balance of erosion and deposition is maintained as far as possible at a range of scales, 
including slack water, river reach and across floodplains.
• As far as possible natural processes that protect landforms, such as the formation and maintenance of 

soils, are protected and restored.

2.3   Habitat diversity is provided for biota at a range of scales, including at Basin, riverine landscape, river 
reach and asset class scales.

2.4   Food webs that sustain water-dependent ecosystems and that are dependent on Basin water resources 
are maintained.
• Energy, carbon and nutrient dynamics, including primary production and respiration, are protected 

and restored.

2.5   Ecosystem functions that maintain populations, such as reproduction, regeneration, dispersal, immigration 
and emigration, are protected and restored.
• Flow sequences and inundation and recession events occur consistent with ecological requirements 

such as cues for migration, germination and breeding, where possible.
• Habitat diversity that supports the biota of water-dependent ecosystems, such as habitats that protect 

juveniles from predation, is maintained.

2.6  Community structure and species interactions are protected and restored.

2.7   Basin water resources are of a quality that does not negatively affect water-dependent ecosystems and is 
consistent with the Water Quality and Salinity Management Plan.

3   Enhance the resilience of  
key water-dependent ecosystems  
to future risks and threats

3.1 Water-dependent ecosystems are resilient to climate change and other disturbances such as drought.

3.2  Refuges are protected to support long-term survival and resilience of the populations dependent on them 
during drought and allow for their subsequent recolonisation.

3.3  Wet/dry cycles do not extend the ecologically relevant wetting/inundation interval beyond the tolerance of 
ecosystem resilience or the threshold of irreversible change.

3.4  Anthropogenic-related threats, such as the impact of introduced species, algal blooms, and degraded water 
quality, are mitigated.

3.5 Habitat fragmentation is minimised to maximise ecosystem resilience.
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Figure 6.2 provides an overview of the environmental management 
framework for coordinated environmental water planning and environmental 
watering. The key elements of the environmental management framework are 
summarised below; more detail is supplied later in this section.

•	 Long-term environmental water planning is required for each surface-
water water resource plan area. Basin state environmental watering 
plans will outline how the state intends to manage the water available to 
the environment; identify key environmental assets and key ecosystem 
functions using a set method; outline the water requirements to 
support the assets and functions and the long-term environmental 
watering priorites within that area. The information in the long-term 
environmental watering plans will provide the basis for determining Basin 
annual environmental watering priorities.

•	 Annual water planning (based on the 1 July to 30 June water year) will 
propose the annual watering priorities for each of the water resource plan 
areas to inform a Basin-scale prioritisation process (see next point). Once 
the Basin-scale priorities are identified by MDBA, all managers of planned 
environmental water and holders of held environmental water will be 
required to have regard to the priorities in managing their water.

•	 Environmental watering prioritisation processes will coordinate 
Basin-scale environmental watering priorities using a set method, in 
accordance with principles outlined in the Environmental Watering 
Plan and considering the advice of an Environmental Watering Advisory 
Committee. The prioritisation method will actively consider the forecast 
water availability and the management outcomes being sought. This 
process will facilitate delivery of environmental water to where it is most 
needed in the Basin.

•	 Environmental water delivery will remain the responsibility of the Basin 
states and/or current river operators at the request of the environmental 
water holder(s) and/or managers.

•	 Monitoring, evaluation and compliance reporting will allow assessment of 
whether the Basin-scale outcomes are being achieved (see Section 7.3).

The Water Act (ss. 34 and 35) sets out the effect of the Basin Plan, 
and therefore the Environmental Watering Plan, on MDBA, on other 
Commonwealth agencies, Basin states and other parties. MDBA and 
other Commonwealth agencies will be required to perform functions and 
exercise powers in a manner that gives effect to the framework (as part of 
the Environmental Watering Plan). In particular, the Water Act (s. 105) 
requires the Commonwealth Environmental Water Holder to manage its 
holdings in accordance with the Environmental Watering Plan. Similarly, 
the Basin Officials Committee, Basin state agencies, operating authorities, 
infrastructure operators and water rights holders will be required to act 
consistently with the framework.

Implementation of the environmental management framework will start 
immediately when the Basin Plan takes effect, except where existing interim 
or transitional water resource plans are inconsistent with the framework, for 
example where they stipulate an environmental watering arrangement (see 
Section 6.1).
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Purpose Role Responsibility
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(SDL)

To limit the take of 
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Develop SDL MDBA for adoption by 
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Comply with SDL Basin state
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Long-term plans

To identify long-
term environmental 
watering priorities and 
arrangements for water 
resource plan areas

Develop long-term 
environmental 
watering plans for water 
resource plan areas

Basin states in 
consultation with 
holders of held 
environmental water and 
managers of planned 
environmental water

Review long-term 
environmental 
watering plans for water 
resource plan areas

MDBA with 
advice from the 
Environmental Watering 
Advisory Committee 

Annual plans
To identify annual 
watering priorities 
of water resource 
plan areas

Develop annual
environmental 
watering plans for water 
resource plan areas

Basin states in 
consultation with 
holders of held 
environmental water and 
managers of planned 
environmental water

Coordinated environm
ental watering

Environmental 
water prioritisation

To coordinate Basin-
scale watering priorities

Provide advice on 
Basin coordinated 
watering priorities

Environmental Watering 
Advisory Committee to 
advise MDBA

Identify and announce 
Basin watering priorities MDBA

Environmental 
water delivery

To deliver environmental 
water

Operational delivery of 
environmental water Existing responsibilities

Monitoring, 
evaluation, 

compliance and 
reporting

To evaluate whether the 
environmental outcomes 
are achieved

Monitoring of and 
reporting on watering 
activities

Basin states and MDBA

Evaluation, compliance 
and reporting MDBA

Figure 6.2  The adaptive environmental management framework
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Environmental management framework — 
the Murray–Darling Basin Authority’s role
MDBA will review the Basin Plan’s Environmental Watering Plan every five 
years, as required by the Water Act (s. 22(1) item 13).

To ensure planning and watering are consistent with the Environmental 
Watering Plan, MDBA will:

•	 review Basin states’ long-term environmental watering plans (developed 
in consultation with holders of held environmental water and managers 
of planned environmental water) to ensure consistency with the 
Environmental Watering Plan

•	 maintain a Basin-wide database of key environmental assets and key 
ecosystem functions that require environmental watering

•	 identify Basin-scale watering priorities for the forthcoming annual and/or 
seasonal period, drawing on Basin state and other stakeholder inputs

•	 establish an Environmental Watering Advisory Committee to advise 
MDBA on Basin-scale environmental watering priorities

•	 coordinate environmental watering where required (see below)
•	 monitor and report on environmental watering in the Basin
•	 lead the coordination and resolution of Basin-scale environmental water 

planning policy matters.

MDBA’s coordination role will be more significant during large-scale 
watering events, to ensure the best possible environmental outcomes, and is 
most likely to occur where:

•	 environmental watering priorities are across state or territory borders or 
water resource plan areas

•	 there are multiple sources of environmental water and competing 
watering priorities

•	 there are Basin-scale environmental water planning policy matters that 
need resolution

•	 it is necessary to achieve Basin-scale outcomes.

MDBA’s annual planning role will start immediately after the Basin Plan 
takes effect. MDBA will:

•	 review Basin states’ annual environmental watering plans to determine 
their consistency with the Environmental Watering Plan

•	 seek advice from the Environmental Watering Advisory Committee 
before the start of the watering year on key environmental assets 
and key ecosystem functions that should be considered a priority for 
coordinated watering

•	 develop annual watering priorities for key environmental assets and key 
ecosystem functions that require watering at the Basin scale by June for 
the forthcoming watering year, and review and update them as required

•	 align coordinated environmental watering with appropriate monitoring to 
determine the condition of the Basin’s key environmental assets and key 
ecosystem functions

•	 identify and account for the Basin’s held environmental water 
(Water Act s. 32)

•	 report on environmental water use and, where appropriate, environmental 
outcomes achieved against Basin Plan objectives.

Kulcurna area on the Chowilla 
Floodplain after environmental 
watering, 2010, South Australia
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In coordinating environmental watering and delivery of environmental 
water, MDBA:

•	 will consider targets outlined in the Water Quality and Salinity 
Management Plan (see Section 6.3) when determining priorities for 
coordinated environmental watering

•	 may engage individual scientists, a scientific advisory committee, or other 
relevant parties as required to provide advice on Basin-scale environmental 
watering priorities and their water requirements

•	 will endeavour to collaboratively develop environmental watering 
schedules for coordinated environmental watering.

Environmental Watering Advisory Committee
MDBA anticipates playing a significant coordination role in larger-scale 
watering events to ensure the best possible outcomes from the available water. 
This may include, for instance, watering events that cross water resource plan 
areas and those with major downstream trade-offs. As the objectives at some 
sites will be achievable only through the coordination of environmental water 
between water resource plan areas, the Basin states, managers of planned 
environmental water and holders of held environmental water will need to 
work cooperatively to maximise the Basin’s overall environmental benefits.

To this end, MDBA will establish an Environmental Watering Advisory 
Committee under the Water Act (s. 203) within three months of the Basin 
Plan taking effect. A representative from MDBA will chair the committee, 
which will comprise senior representatives from Basin states and significant 
holders of held environmental water. The committee will advise on Basin-
scale environmental watering priorities and work to resolve operational and 
strategic issues to enable the effective management and coordination of 
environmental water.

Environmental management framework  
— the role of Basin states
Basin states will be required to submit long-term environmental watering 
plans to MDBA no later than 12 months after the Basin Plan takes effect. 
Basin states will be required to update these plans at least every five years 
or when either the Environmental Watering Plan or a water resource plan 
is updated. Any changes to long-term plans will need to be submitted  
to MDBA.

Black Creek, in the  
Gunbower−Koondrook−Perricoota 
forests, Victoria, 2009, after 
environmental watering
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Basin states’ long-term environmental watering plans will be developed on 
the scale of water resource plan area, and will be required to contain at least 
the following:

•	 a description of the nature of the environmental water held in the water 
resource plan area, including the volumes/characteristics of held and 
planned environmental water

•	 a list of environmental assets and ecosystem functions, developed by 
applying the method to identify environmental assets and ecosystem 
functions that will require environmental watering

•	 site-specific objectives and targets for environmental assets or ecosystem 
functions that are consistent with the overall objectives for water-
dependent ecosystems in the Murray–Darling Basin

•	 environmental watering priorities and water management arrangements 
consistent with the principles and method for prioritising and managing 
environmental watering

•	 proposed cooperative arrangements with neighbouring water resource 
plan areas and Basin states, holders of held environmental water and 
managers of planned environmental water (these can be formalised further 
as a schedule to the Environmental Watering Plan on the agreement of 
relevant parties)

•	 water delivery arrangements for each water resource plan area to ensure 
environmental water is used effectively

•	 potential risks and how these will be managed
•	 a monitoring, evaluation and reporting program, consistent with the Basin 

Plan and its Monitoring and Evaluation Program
•	 evidence of consultation with holders of held environmental water 

and managers of planned environmental water and affected parties 
as appropriate.

The first March after the Basin Plan takes effect and each March thereafter, 
Basin states will be required to submit annual environmental watering plans 
for the next water year to MDBA. Annual plans will be required to specify 
regional watering priorities developed in consultation with owners of held 
environmental water, managers of planned environmental water and other 
affected parties.

Basin states’ annual environmental watering plans will be developed on the 
scale of water resource plan area to provide consistency with water resource 
planning, and will be required to contain at least the following:

•	 regional environmental watering priorities and water management 
arrangements that have been developed by applying the principles and 
method for prioritising and managing environmental watering

•	 the contribution that held environmental water will make towards 
meeting environmental water requirements

•	 proposed cooperative arrangements with neighbouring water resource 
plan areas and Basin states, other holders of held environmental water and 
managers of planned environmental water

•	 water delivery arrangements for each water resource plan area to ensure 
environmental water is used effectively, including shepherding of 
environmental flows and identification of risk management strategies 
(subject to other statutory requirements)

•	 evidence of consultation with holders of held environmental water 
and managers of planned environmental water and affected parties 
as appropriate.
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The Environmental Watering Plan will place an obligation on all managers of 
planned environmental water and holders of held environmental water such 
that, once the annual Basin-scale priorities are identified by MDBA, they will 
need to have regard to the priorities in managing their water.

Role of holders of held environmental water and 
managers of planned environmental water
Holders of held environmental water will be required to advise the relevant 
Basin state on their water holdings to help states prepare long-term 
environmental watering plans. Holders will also need to report to MDBA, to 
allow MDBA to account for held environmental water in accordance with the 
Water Act (s. 32).

Holders of held environmental water will also be required to advise the 
relevant Basin state on their water holdings and priorities annually to help 
Basin states prepare annual environmental watering plans.

Managers of planned environmental water will be required to advise the 
agency responsible for environmental water planning on the legislative and 
operational management of, and priorities for, their water. This will help 
Basin states prepare long-term and annual environmental watering plans. 
This will also apply where planned environmental water may be used in more 
than one region.

Role of water managers and river and 
infrastructure operators
Historically, the management of rivers, streams and infrastructure has 
focused on supplying water for consumptive use. Often this has been to the 
detriment of environmental assets and particularly the ecosystem functions of 
the Basin.

Ecological sustainability and the protection of ecological assets and functions 
should be one of the primary objectives of management of all water, not only 
environmental water. Accordingly, as far as possible within obligations to 
capture, store and deliver water for consumptive purposes, all water managers 
will give effect to the overall objectives for water-dependent ecosystems by 
having regard to the principles for prioritising and managing environmental 
water set out in the Environmental Watering Plan, consistent with the Water 
Act (ss. 34 and 35).

Ecological sustainability can be enhanced by actions of water managers and 
river and infrastructure operators. First, actions should, wherever possible, 
be consistent with the needs of the environment. This might include, for 
example, pulsing the delivery of consumptive water or coordinating the 
delivery of consumptive water with environmental water where synergistic 
benefits can be obtained. Second, routine management actions should not 
undermine or otherwise limit the effectiveness of environmental watering. An 
example of this would be managing dams to ensure that bank slumping and 
drowning of bank vegetation is avoided.

To achieve these outcomes, water managers will need to review current river 
operations and management to ensure that rivers can be operated to achieve 
multiple objectives, including the overall environmental objectives for the 
Murray–Darling Basin’s water-dependent ecosystems. This review should 
include a review of Basin state policies and procedures to ensure that water 
management can accommodate the delivery of environmental water.



283Chapter 6  Implementing the new arrangements

Other examples of ways that water management can be improved to deliver 
additional benefits include:

•	 increasing the release capacity from large storages
•	 reducing cold-water pollution effects
•	 building fishways at weirs and other instream structures
•	 screening town and irrigation water supply pumps to prevent entrainment 

of larval and juvenile fish
•	 reducing floodplain flow fragmentation by addressing barrier impacts.

Many of these will require significant time and investment to implement, but 
planning for them should be given priority.

The Environmental Watering Plan will not seek to manage the taking of 
water for consumption (or for other purposes not related to environmental 
watering), or to direct land or water infrastructure management and 
water delivery.

Environmental watering 
schedules
For Environmental Watering Plan 
implementation purposes, the 
Water Act (s. 29) requires MDBA to 
consult environmental water holders 
and managers, and environmental 
asset owners, with a view to 
agreeing on environmental watering 
schedules.

Schedules will be consensual 
agreements that maximise 
environmental watering benefits. 
Their priorities will be required to be 
consistent with the Environmental 
Watering Plan. It is anticipated that 
schedules may need to be agreed 
for large environmental assets where a Basin state is seeking to secure the 
use of held environmental water in a consistent pattern towards meeting 
environmental outcomes, for example, the current agreement on rules to 
secure watering of the Barmah–Millewa Forest (although this will not 
automatically become a schedule).

For environmental management framework purposes, an environmental 
watering schedule means an agreement:

•	 that coordinates environmental water use to maximise environmental 
watering benefits, either Basin-wide or in a specified part of the Basin

•	 to which some or all of the following are parties;
 – holders of held environmental water (including the Commonwealth)
 – owners of environmental assets
 – managers of planned environmental water

•	 that relates to held environmental water in the Basin and to which MDBA 
is a party.

MDBA will consult all relevant parties in developing schedules.

Little Reedy Lagoon near Shepparton 
in Victoria, after receiving an 
environmental water allocation  
in 2009
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Identifying environmental assets and 
ecosystem functions
The Environmental Watering Plan will specify a method to be used to 
determine environmental assets and ecosystem functions in the Basin 
that will require watering, along with their watering needs. The method is 
outlined in the box below.

Identifying key environmental assets and key ecosystem 
functions and their water requirements

Key environmental assets

Criteria have been developed to identify assets that require 
environmental watering based on the requirements of the 
Water Act. The criteria are broadly aligned with the National 
framework and guidance for describing the ecological character 
of Australian Ramsar wetlands (Department of the Environment, 
Water, Heritage and the Arts 2008b) and the draft criteria for 
identifying high-conservation-value aquatic ecosystems (diversity, 
distinctiveness, vital habitat, evolutionary history, naturalness and 
representativeness). A key environmental asset will require watering 
if it satisfies the assessment indicators for any (one or more) of 
these criteria. This data will be required by MDBA.

The five criteria are:

Criterion 1   The water-dependent ecosystem is formally recognised 
in, and/or is capable of supporting species listed in, 
relevant international agreements.

Criterion 2   The water-dependent ecosystem is natural or near-
natural, rare or unique.

Criterion 3   The water-dependent ecosystem provides vital habitat.

Criterion 4   The water-dependent ecosystem supports 
Commonwealth-, state- or territory-listed threatened 
species and/or ecological communities.

Criterion 5   The water-dependent ecosystem supports or is capable 
of supporting significant biodiversity.

The criteria will be applied at the scales relevant to the assessment 
indicator. Where assets extend into multiple water resource plan 
areas, their portions will need to be recorded in all relevant areas 
with reference made to the asset as a whole.

Water requirements and flow regimes will have to be identified 
consistent with the overall environmental objectives.

The flow regimes are composed of multiple flow events, which 
individually relate to one or more site-specific ecological objectives 
and targets. The water requirements are to be specified (where 
applicable) in terms of:

• either a flow threshold or total flow volume
• the required duration for that flow threshold, or duration over which the 

volume should be delivered
• the required timing (seasonality) of the event (if important)
• the required frequency
• a maximum period between events
• inundation depth
• degree of groundwater dependence.
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Key ecosystem functions

Criteria have been developed to identify functions that require 
environmental watering based on the requirements of the Water Act. 
The method to identify key ecosystem functions follows a similar 
approach to the ecological limits of hydrologic alteration framework 
(Poff et al. 2010). Variation from the framework is typically in 
response to data limitations or to maintain a more direct link to the 
Water Act. The development of this method for the Basin Plan is 
described in more detail in Alluvium (2010).

The four criteria are:

Criterion 1   The water-dependent ecosystem supports the 
creation and maintenance of habitats for use by plants 
and animals.

Criterion 2   The water-dependent ecosystem supports the 
transportation and dilution of nutrients, organic matter 
and sediment.

Criterion 3   The water-dependent ecosystem provides connections 
along the river for migration and recolonisation by 
plants and animals.

Criterion 4   The water-dependent ecosystem provides connections 
across floodplains, adjacent wetlands and billabongs 
for foraging, migration and recolonisation by plants 
and animals.

Each criterion will be applied at the scale relevant to the assessment 
indicators for each criterion.

Water requirements and flow regimes will be required to be specified 
consistent with the overall environmental objectives. MDBA will 
require the data used to identify the water requirements and 
flow regimes.

The key environmental assets and key ecosystem functions method is aligned 
with that used to determine the environmentally sustainable level of take (and 
thus the SDLs) (see Section 4.1).

The method will provide a consistent Basin-wide approach to determining 
the key environmental assets and key ecosystem functions that require 
environmental watering. The process for the relevant parties to apply the 
method is to:

•	 consider the principles outlined in Table 6.3
•	 identify the relevant key environmental assets and key ecosystem 

functions derived from those to be published by MDBA
•	 identify any potential changes to key environmental assets and key 

ecosystem functions
•	 for any changes to key environmental assets or key ecosystem functions, 

collate relevant supporting data consistent with MDBA data requirements
•	 provide the data to MDBA.

The resulting set of assets and functions must be included in Basin states’ 
long-term environmental watering plans. Basin states will be required to 
update the plans when either the Environmental Watering Plan or a relevant 
water resource plan is updated, or at least every five years. At this time any 
changes in key environmental assets, key ecosystem functions and water 
requirements can also be updated.
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In addition to identifying the assets and functions, long-term environmental 
watering plans must identify the environmental water and/or flow regime 
requirements for the key environmental assets and key ecosystem functions 
and document the basis for these. Environmental watering requirements 
should include assessment of groundwater, salinity and water quality targets 
where relevant. In determining the requirements, any targets must be 
consistent with the Water Quality and Salinity Management Plan.

Prioritising and managing environmental watering
The Water Act requires the Environmental Watering Plan to identify 
principles and a method to be used to determine priorities for applying 
environmental water across the Basin and, more broadly, principles to be 
applied during environmental watering. Table 6.3 outlines the principles that 
satisfy both of these requirements. These principles, and the Environmental 
Watering Plan overall, build on and are consistent with the environmental 
watering provisions of the National Water Initiative water reform framework 
and outcomes.

Prioritisation of environmental watering will need to occur at both water 
resource plan area and Basin scales in the development and implementation of 
long-term and annual planning by MDBA and Basin states.

The method to prioritise and manage environmental watering is:

Step 1  Determine the management outcomes appropriate to the likely 
resource availability scenarios (management outcomes for various 
resource availability scenarios are set out in Table 6.4 and guidance 
on identifying appropriate resource scenarios is in Table 6.5).

Step 2  For the various resource availability scenarios and aligned 
management outcomes, determine priorities for environmental 
watering through the application of the principles (as set out in 
Table 6.3) and apply ranking criteria. 

Step 3  Manage environmental watering to deliver these priorities consistent 
with the principles (as set out in Table 6.3).

River Murray downstream of 
Wangaratta, Victoria
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Table 6.3  Principles for prioritising and managing environmental watering

Principle Description

Maximise environmental outcomes 
consistent with Environmental Watering Plan 
objectives

The prioritisation and management of environmental watering will deliver the best environmental 
outcome and give effect to the Environmental Watering Plan’s overall objectives for 
water-dependent ecosystems.

Environmental watering will be undertaken in a way that:

• has regard to the Basin annual watering priorities prepared by MDBA
• maximises environmental benefits (this may include ensuring the water achieves the best 

environmental outcomes in a delivery system (including natural watercourses) en route to an 
intended environmental asset)

• maximises Basin-wide outcomes wherever possible
• maximises its benefits and effectiveness, e.g. by coordinating watering between environmental 

water managers and by coordinating its delivery with other flows 
• makes a substantial contribution to protecting or restoring the asset’s ecological significance
• takes into consideration best available science (biophysical, social and economic) to achieve the 

environmental outcome, e.g. mitigating or avoiding seasonal flow inversions
• incorporates strategies to deal with drought and climate variability.

Consideration may be given to Aboriginal cultural values where these align with or enhance 
environmental outcomes.

Implement adaptive management Environmental watering will be consistent with adaptive management. This will improve knowledge of 
the system and inform policy, planning and management.

Consider asset sustainability The asset’s contribution to the long-term sustainability of the Basin Plan’s goals and objectives 
should be considered. This may include the importance and viability of an individual site, the degree 
to which it is part of the connected system and the long-term prospect of watering the assets such 
that its values can be maintained. 

Effectiveness The environmental watering prioritisation process will seek to ensure that the management of all 
environmental water types is coordinated between holders and managers of environmental water to 
meet site-specific and overall environmental objectives.

Watering priorities will take account of the likely effectiveness of applying environmental  
water, based on:

• the amount of water and resources needed to achieve objectives, relative to other options
• the extent and effectiveness of integration with existing complementary natural resource 

management plans
• the likely response to watering based on previous experience or best available knowledge
• the opportunity to take advantage of other water flows to realise benefits (e.g. piggybacking with 

natural events, conjunctive delivery with other water).

Assess and manage risks Watering priorities will take account of environmental water’s potential risks, including the likelihood 
and significance of:

• negative outcomes of its application (including fish kills, the spread of weeds and pests or 
undesirable flooding) and water quality and salinity impacts, and measures that may be taken to 
minimise these

• the effect on the water-dependent ecosystems if environmental water is not provided, including the 
risk of not meeting the intended long-term objectives of the Basin Plan

• the ecological opportunity costs of using water for a particular purpose (i.e. identification of water-
dependent ecosystems that will not receive water as a result of a particular course of action)

• risks that may cause a water delivery failure, including extraction or interception risks.

Ensure robust and transparent decisions Watering priorities will be made using robust, transparent and documented decision-making 
processes consistent with the environmental management framework including the relevant  
long-term plan and annual planning. Consideration should be given to communities and stakeholders 
affected by environmental water management.

Apply the precautionary principle Environmental watering will be consistent with the Water Act (s. 4(2)(b)). That is, if there are threats 
of serious or irreversible environmental damage, lack of full scientific certainty cannot be used as a 
reason for postponing measures to prevent environmental degradation.

Consider downstream obligation and  
Basin benefit

Given that the SDL in each catchment is set to meet a combination of within-water-resource-plan-
area and downstream needs, environmental watering will need to be undertaken in a way that 
considers downstream obligations and trade-offs with the capacity to meet environmental objectives 
at other sites. 
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Table 6.4  Management outcomes sought under different resource availability scenarios

Very dry Dry Moderate Wet Very wet

General outcomes sought 
from watering activities

Avoid irretrievable 
loss of, or damage to, 
priority environmental 
assets

Ensure priority 
assets maintain their 
basic functions and 
resilience

Maintain ecological 
health and resilience

Improve the health  
and resilience of 
aquatic ecosystems

Improve the health  
and resilience of 
aquatic ecosystems

Specific outcomes/ 
watering objectives, including 
to identify and reduce 
emerging threats to key 
environmental assets and key 
ecosystem functions

Avoid critical loss of 
species, communities 
and ecosystems

Maintain key refuges

Avoid irretrievable 
damage or 
catastrophic events

Relieve severe, 
unnaturally prolonged 
dry periods

Support the survival 
and viability of 
threatened species 
and communities

Maintain priority assets

Maintain priority 
ecosystem functions

Maintain priority 
refuges

Enable growth, 
reproduction 
and small-scale 
recruitment for a 
diverse range of flora 
and fauna

Promote low-lying 
floodplain–river 
connectivity

Support medium-flow 
river and floodplain 
functions

Enable growth, 
reproduction and 
large-scale recruitment 
for a diverse range of 
flora and fauna

Promote higher 
floodplain–river 
connectivity

Support high-flow 
river and floodplain 
functions

Enable growth, 
reproduction and 
large-scale recruitment 
for a diverse range of 
flora and fauna

Promote higher 
floodplain–river 
connectivity

Support high-
flow river and 
floodplain functions

Examples of 
management actions

Water priority assets, 
especially refuges 
for key species and 
communities

Undertake  
emergency watering of 
specific assets

Use carryover water to 
meet critical needs

Water refuges 
supporting  
threatened species 
and communities

Provide low flows  
and freshes in sites 
and reaches of  
priority assets

Use carryover water to 
maintain critical needs

Prolong flood/high-flow 
duration at priority 
assets

Contribute to the full 
range of in-channel 
flows

Use carryover water 
if required to meet 
objectives

Carry over water 
where possible to 
provide for subsequent 
years

Increase flood/high-
flow duration and 
extent across priority 
assets

Contribute to the 
full range of flows, 
including overbank

Carry over water 
where possible to 
provide for subsequent 
years

Increase flood/
high-flow duration 
and extent across 
priority assets

Contribute to the 
full range of flows, 
including overbank

Carryover water 
to provide for 
subsequent years

Note:      given the Basin’s ecosystem and climate diversity, multiple resource availability scenarios are likely to exist, including within water resource plan areas, depending  
on asset or function scale. Part of the Environmental Watering Advisory Committee’s task will be to integrate and prioritise these scenarios to achieve the best  
environmental outcomes with available water.

Source:  based on versions from the Victorian Department of Sustainability and Environment, the NSW Department of Environment, Climate Change and Water, the federal 
Department of the Environment, Water, Heritage and the Arts, and The Living Murray program.

Table 6.5   Guidance for use of antecedent and forecast conditions of water availability relative to flow duration 
curves to determine categories of resource availabilitya

Forecast one-year water  
availability percentile

Water availability percentile (previous five years)

0–20 21–40 41–60 61–80 81–100

0–20 very dry very dry dry moderate moderate

21–40 very dry dry dry moderate wet

41–60 dry dry moderate moderate wet

61–80 dry moderate moderate wet very wet

81–100b moderate moderate wet very wet very wet

Note: uses state utility forecasts
a This is a guide only; conditions will vary in different plan areas.
b As water availability increases (very wet years) antecedent hydrologic conditions have less influence on those in the current year, especially ecological conditions.
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Targets by which to measure progress
Under the Water Act, the Environmental Watering Plan is required to include 
targets to measure progress towards meeting the overall environmental 
objectives for the Murray–Darling Basin’s water-dependent ecosystems.  
The targets are only intended to measure progress towards meeting objectives. 
The Environmental Watering Plan will not oblige any party to achieve 
these targets.

These targets can be summarised as:

•	 no loss or degradation of ecosystem response outcomes within 5 years of 
the Basin Plan commencing

•	 improvements in ecosystem response outcomes within 5–20 years of the 
Basin Plan commencing.

The ecosystem response outcomes constitute a range of outcomes as specified 
in Table 7.1, which are aligned with the overall objectives for water-dependent 
ecosystems. These indicators essentially measure the health of the Murray–
Darling Basin’s water-dependent ecosystems in a scientifically robust way.

The monitoring to measure these indicators will be undertaken as part of the 
Monitoring and Evaluation Program (see next section and Chapter 7).

The above targets for the Environmental Watering Plan will be supplemented 
by reporting on two additional items:

•	 the site-specific objectives and targets that were used to derive the 
environmental water requirements as input to the environmentally 
sustainable level of take for the Basin Plan; this will enable progress 
against initial expectations from the Basin Plan to be measured 
and evaluated

•	 the site-specific objectives and targets for environmental assets and 
ecosystem functions that are required within the long-term environmental 
water plans for each water resource plan area.

Monitoring and reporting
The Environmental Watering Plan monitoring and reporting requirements 
will be implemented through the Monitoring and Evaluation Program 
(further details are in Chapter 7). The Monitoring and Evaluation Program 
will provide the mechanism to measure and evaluate the effectiveness of 

Lake Pamamaroo, Menindee,  
New South Wales, 2010, filled as a 
result of floods in Queensland
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achieving the overall environmental objectives for the water-dependent 
ecosystems of the Murray–Darling Basin and the targets by which to 
measure progress.

MDBA will collaborate with Basin states and Commonwealth agencies 
to implement an integrated, focused and cost-effective Monitoring and 
Evaluation Program. The details of the monitoring, including selection of 
indicator and monitoring sites, will be finalised after Basin state consultation 
and further technical development.

MDBA and Basin states will be required to report on activities and outcomes 
as part of annual environmental water planning and the Environmental 
Watering Plan’s five-yearly review.

Review and improvement
The Monitoring and Evaluation Program proposes an adaptive management 
framework to ensure that new knowledge generated through monitoring 
activities and outcomes is incorporated into management (see Chapter 7). 
Important aspects that will drive improvement to the Environmental 
Watering Plan over time include:

•	 implementation of the environmental management framework that 
provides a key platform for adaptive management via the planning, 
prioritisation and reporting processes 

•	 the 5-yearly review of the Environmental Watering Plan
•	 planning for the recovery of additional environmental water where 

required through hydrologic modelling of the water resources — recovery 
of additional environmental water will become more refined as the Basin 
Plan and new water sharing arrangements are implemented in the water 
resource plan areas

•	 the Basin Plan 10-year review, which will be informed by all of the above.

Safeguarding existing environmental water
Under the Water Act (s. 28(1)(a)), one of the Environmental Watering Plan’s 
purposes is to safeguard existing environmental water. ‘Safeguarding’ is 
not defined in the Water Act and so takes its ordinary meaning from the 
Macquarie Dictionary: ‘to guard, protect, secure’ existing planned and held 
environmental water.

The coordinated and transparent planning and reporting framework 
provided by the Environmental Watering Plan will assist with safeguarding 
existing environmental water. This will complement other mechanisms 
provided throughout the Basin Plan, notably SDLs and water resource 
plan requirements, thus:

•	 The Basin Plan will set and enforce SDLs to ensure there is no net 
reduction in planned environmental water protection from that provided 
for by a Basin state water management law immediately before the Basin 
Plan takes effect (Water Act s. 21(5)).

•	 The Basin Plan will require that water resource plans include rules to:
 – ensure there will be no reduction in planned environmental water 

protection over the water resource plan’s life
 – document the contribution that environmental water makes towards 

meeting environmental water requirements in the water resource plan 
area to ensure that SDLs are not exceeded.
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6.3 Water Quality and Salinity 
Management Plan

The Water Act 2007 (Cwlth) (s. 22(1) item 10) requires the Basin Plan to 
include a water quality and salinity management plan. Under the Water Act 
(s. 25(1)), this plan must:

(a) identify the key causes of water quality degradation in the 
Murray–Darling Basin; and

(b) include water quality and salinity objectives and targets for the 
Basin water resources.

The overarching objective of the Water Quality and Salinity Management 
Plan is to maintain appropriate water quality, including salinity levels, for 
environmental, social, cultural and economic activity in the Basin. This 
objective complements the general management objectives and outcomes 
for the Basin’s water resources, objectives for environmental watering and 
long-term average sustainable diversion limits (SDLs). Implementation of the 
plan will contribute to maintaining the productive base of the Basin’s water 
resources. A summary of objectives and targets for the Water Quality and 
Salinity Management Plan is provided in Table 6.8 at the end of this section.

The Water Quality and Salinity Management Plan will address a number of 
the consequences of poor water quality, including:

•	 adverse social consequences — by reducing the cultural values of water, 
by detracting from the aesthetic value of water and water bodies, and by 
creating risks to human and animal health through consumption and 
contact through recreational pursuits

•	 adverse ecological consequences — by affecting the variety and abundance 
of plants, fish and other animal life, in rivers, wetlands and estuaries

•	 adverse economic consequences — by increasing the risk of financial losses 
in irrigated agriculture and livestock production, by affecting tourism 
and by making water less suitable for domestic and commercial use or 
increasing the cost of treating water for these purposes.

The Royal spoonbill, Moira Lake,  
New South Wales
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The Water Quality and Salinity Management Plan builds on the existing 
intergovernmental water quality and salinity frameworks: the National Water 
Quality Management Strategy and the Basin Salinity Management Strategy. 
The National Water Quality Management Strategy identified a number of 
possible environmental values (beneficial uses) of water. The environmental 
values that have greatest relevance for the management of the Basin’s water 
resources are:

•	 aquatic ecosystems
•	 raw water for drinking supplies
•	 irrigation use
•	 recreational water.

Principles
The Water Quality and Salinity Management Plan will incorporate the 
following principles:

•	 Targets will be set across the Murray–Darling Basin, using the best 
available science. These targets will give effect to the policy intent of the 
plan and seek to manage water quality to protect the assets of the Basin.

•	 The Water Quality and Salinity Management Plan supports many of the 
overall environmental objectives of the Environmental Watering Plan (see 
Table 6.2); in particular:
 – declared Ramsar wetlands that depend on Basin water resources 

maintain their ecological character (Objective 1.1)
 – viable populations and communities of endemic biota are protected 

and restored (Objective 1.2)
 – energy, carbon and nutrient dynamics, including primary production 

and respiration, are protected and restored (Objective 2.4).
 Thus, water quality targets for the Water Quality and Salinity 

Management Plan focus on physical and chemical stressors; that is, they 
will seek to ensure water quality is not the limiting factor in achieving 
the overall objectives. Broader water resource health targets in support of 
the overall environmental objectives will be found in the Environmental 
Watering Plan.

•	 The Water Quality and Salinity Management Plan will recognise the 
contribution of groundwater to instream salinity levels, but will not set 
groundwater quality or salinity targets. Groundwater SDLs have been 
formulated in recognition of the dynamics of the spread of unfavourable 
water quality parameters (primarily salinity) through aquifers.

•	 Targets have been set to be realistically achievable over time; however, 
they will not be used directly for enforcement purposes. That is, the fact 
that a target is exceeded will not lead directly to enforcement action.

•	 Targets will be set for each characteristic at the level of application (scale) 
appropriate for the environmental value of the water. If more than one 
target applies at a given location, achieving the most stringent target will 
ensure that all environmental values are met.

•	 Targets in the proposed Basin Plan have been specified taking into 
account the cumulative or downstream concentration effects of 
conservative characteristics such as salt.
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•	 The National Water Quality Management Strategy identifies the 
following principle as part of its management framework: wherever 
possible, ambient water quality should not be allowed to degrade to the 
levels prescribed by the water quality objectives; that is, where the existing 
water quality is better than the target value, the overriding management 
requirement is to not allow any deterioration. The Water Quality and 
Salinity Management Plan encapsulates this as the ‘no deterioration’ 
principle. A similar policy position was adopted by the Murray–Darling 
Basin Ministerial Council at Meeting 9, 31 August 1990.

•	 The Water Quality and Salinity Management Plan will be prepared in the 
context of the constraints of the Water Act (s. 22(10)); that is, it cannot 
directly regulate land use or land-use planning, the management of 
natural resources (other than water) or the control of pollution.

Types of water quality degradation and their 
key causes
Land management and land-use actions undertaken within catchments, and 
water management activities such as diversions (which have reduced flow 
levels), have been the key causes that have allowed water quality to deteriorate. 
The dominant indicators of water quality degradation in the Murray–Darling 
Basin identified by the Water Quality and Salinity Management Plan 
are salinity, blue-green algal toxins, water temperature, dissolved oxygen, 
suspended matter, toxicants, nutrients and pH.

Salinity
Australia’s dry climate and ancient weathered landscape result in naturally 
high stores of salt in surface water and groundwater. Since the early 20th 
century, land clearing on a large scale and the progressive introduction of 
irrigation in agriculture have altered the water balance in catchments and the 
Basin as a whole, increasing the discharge of salt from the landscape to the 
river systems. Mobilisation of salt from saline aquifers to the rivers is a major 
water quality concern, particularly in the lower River Murray. Salt and saline 
water accumulate progressively down through the system to the Lower Lakes 
and Murray Mouth.

Flow is critical in maintaining the Basin’s salt balance. If the future is drier, 
increasingly lower flows under current levels of diversion will lead to higher 
salinity levels in the river system.

High levels of salinity can cause changes in aquatic communities and a 
significant loss of diversity. Salinity can inhibit or prevent the growth of many 
aquatic plants, causing the loss of important microhabitats. It affects riparian 
vegetation, further reducing habitat and increasing the potential for bank 
erosion (Watson et al. 2008). Salinity levels can be highly variable and, while 
much floodplain and instream life is adapted to this variability, the frequency 
and duration of high-salinity events can affect the resilience and sustainability 
of aquatic ecosystems. It also reduces the suitability of water for drinking 
purposes, irrigation and industrial use; contributes to the loss of productive 
land; and adversely affects public and private infrastructure. 

Lake Charm near Kerang, Victoria, in 
2007, so consumed by salt that the salt 
can be harvested commercially
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Blue‑green algal toxins
Blue-green algae (more correctly cyanobacteria), under favourable conditions, 
reproduce at very high rates to form blooms — sudden increases in growth 
that dominate the aquatic environment, forming unpleasant and sometimes 
toxic scums. Although blooms were recorded as long ago as 1878, there is a 
view they are worsening in frequency and intensity.

A series of factors interact to favour blooms of blue-green algae, including:

•	 Stable water columns — for blue-green algae to bloom, a water body 
needs to have little or no flow, calm weather with little or no wind, and 
hot, sunny days. These factors allow the water column to stratify, where 
a layer of warm surface water remains unmixed with the cooler, deeper 
water below it. 

•	 Nutrients — sufficient levels of nitrogen and phosphorus need to be 
present in a form available to the algae. Phosphorus is usually present 
in sufficient quantities in the sediment of water bodies and can become 
available to algae when water stratifies, causing oxygen levels to fall and 
the associated release of phosphorus from the sediment by microbial 
activity. Adequate nitrogen is generally available to algae. 

River regulation has led to an overall reduction in flow volume and duration 
(both of which previously reduced stratification), and so may increase the 
likelihood of development of algal blooms. During severe droughts, the 
reduction or cessation of river flow, combined with additional nutrients from 
eroded soils and waste discharges means intense blooms are more likely.

The growth of blue-green algae may also be favoured by impounding water 
in artificial storages in a hot and dry climate, and water releases from storages 
may ‘seed’ downstream blooms.

Algal toxins can cause serious health problems for humans and livestock. If 
ingested, the toxins microcystin and cylindrospermopsin can damage the 
liver and other organs, and the lymphatic system. The presence of blooms 
increases the water treatment costs for affected Basin communities. As skin 
contact can result in rashes and skin disorders, recreation may be restricted 
during a bloom.

Temperature
Human activities in the Murray–Darling Basin have led to changes in 
water temperature.

Reduction in temperature

In the warmer months (spring to autumn), large storages almost invariably 
stratify, with the result that the lower layer can be many degrees cooler than 
the natural seasonal temperature. To maximise water yield, many storages 
have their off-takes as close as possible to the bottom. Large releases in 
summer from such storages can reduced stream temperatures for hundreds of 
kilometres downstream.

A study examined 102 water regulation structures and found 29 with a high 
potential to cause abrupt changes in temperature (Ryan & Preece 2003).

Cold-water pollution affects a wide spectrum of organisms, including fish 
and macroinvertebrates. The effect on native fish spawning and recruitment is 
particularly concerning. Fish life cycles are finely tuned to natural daily and 
seasonal variations in temperature. Cold-water pollution reduces the growth 
and survival of native fish, reduces their spawning opportunities, delays egg 
hatching and promotes invasion by introduced species. 

Bottle Bend, near Mildura, affected by 
salinity and acid sulfate soils
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Addressing cold-water pollution will help to improve the recreational and 
tourism value of inland rivers, bringing associated social and economic 
benefits to the communities living along those rivers. Conversely, the 
Goulburn River downstream of Eildon Dam, for example, is an important 
trout fishery that is no doubt assisted by cold-water releases; returning to a 
more natural temperature regime may affect this fishery.

Increase in temperature

Storage of water and its subsequent release in winter can elevate stream 
temperatures. Additionally, clearing riparian vegetation can cause a rise in 
stream temperature. It is also possible that climate change may contribute to 
increased stream water temperatures, by causing an increase in the ambient 
air temperature and by causing reductions in water flow and stream depth 
in catchments where rainfall and run-off decrease. Release of water over a 
previously hot dry stream bed may also lead to high water temperatures.

As well as causing direct stress on 
aquatic species and ecosystems, 
increases in water temperature 
cause many secondary effects. 
For example, warmer water can 
stimulate the growth of algal 
blooms and, because it holds less 
dissolved oxygen, can exacerbate 
problems caused by blackwater (see 
‘Dissolved oxygen’).

Dissolved oxygen
Dissolved oxygen levels can vary 
greatly. Major environmental 
problems can result from reduced 
levels of dissolved oxygen.

Decreased dissolved oxygen has a 
number of causes, including inputs of organic matter. As microorganisms in 
the water consume the organic matter, they use up oxygen in the water, often 
at a rate faster than it can be replenished. This can come about as a result of, 
for example, discharge of organic matter from sewage treatment plants or 
the flushing of organic material from the floodplain. Because water rich in 
organic matter from the floodplain can be a dark ‘tea’ colour, these events are 
termed ‘blackwater’. Managed watering events need to be carefully monitored 
to ensure that blackwater impacts are minimised.

Reduced dissolved oxygen levels may also result from bottom release from 
stratified storage or from overturn within the storage or other stratified water 
bodies. Exposure and oxidation of acid sulfate soils may also cause reduced 
dissolved oxygen in water bodies.

Reduced dissolved oxygen levels are a common cause of the death of fish and 
other aquatic animals. Large daily variation in dissolved oxygen will also 
cause stress to many aquatic biota. 

Algal bloom (brighter green areas)  
on the River Murray 
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Suspended matter
Suspended matter (i.e. matter that is not dissolved) increases a water body’s 
turbidity. While the transport of suspended matter by rivers is a natural 
process and an important driver of diversity in geomorphology and habitat, 
current rates are much greater than natural rates. Turbidity is primarily 
caused by the erosion of soils in catchments and the subsequent transport of 
soil particles in catchment run-off to waterways. Land use and changes in 
land use that increase the exposure of unprotected soil increase the risk of 
catchment erosion and the subsequent increase in suspended matter in streams. 
Land-management practices that include inappropriate frequency and timing 
of cultivation, inadequate use of contour banks, overgrazing and poor soil 
conservation actions contribute to the risk of increased soil erosion. Failure 
to capture sediments by interception in the catchment, including by riparian 
buffer strips and vegetation cover, also contributes to increased sediment loads 
in waterways.

Soil erosion rates have increased since 
European settlement in the Basin. 
Extensive modelling of the Basin 
(Moran et al. 2005) indicates that two 
thirds of the Basin’s rivers and streams 
have experienced a greater than 
20-fold increase in sediment loads 
since European settlement, while 20% 
of waterways have experienced a more 
than a hundredfold increase. 

Elevated turbidity can also be caused 
by water-management practices. For 
example, rapid drawdown of a storage 
or change in river level can lead to 
bank collapse, and bank and bed 
erosion can be caused by releases from 
storage, either because of the volume 

of water released or the nature of its release. Wave wash from speedboats and 
stock grazing on floodplains and riverbanks also increase rates of erosion. 
Very low water levels may result in high and unstable banks that are prone to 
collapse, which is currently a problem in the River Murray below Lock 1.

High turbidity and consequent sedimentation in watercourses can significantly 
alter the physical habitat of instream environments by making pools shallower 
and covering coarse sediments on the bottom of the pools with finer material. 
In turn, this leads to:

•	 loss of fish species that depend on gravel beds for habitat and spawning sites
•	 inhibition of plant growth resulting in the replacement of a macrophyte-

dominated water body with algae
•	 loss of fine habitat for macroinvertebrates because of infilling of coarse 

instream sediments. 

High turbidity and suspended sediments can also:

•	 make it harder for some visually oriented predators to find prey
•	 act as a carrier for nutrients and pesticides originating from 

agricultural activities
•	 reduce recreational opportunities such as fishing, aquaculture and tourism
•	 increase the cost of treating water for industrial and domestic use
•	 lead to sedimentation of reservoirs and other water stores.

Old bridge over Warrego River near 
Augathella, Queensland
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Toxicants

Pesticides

Pesticides are chemicals, generally artificial, used for insect, disease and pest 
plant control.  They are widely used in agriculture and to a lesser extent in 
urban areas.

Pesticides are mobile and not all applied pesticide may remain in a target 
site. When best management practices are not followed, there is a risk that 
these chemicals may enter waterways through spray drift, surface-water 
run-off, leaching, soil erosion or other pathways. Because of the level and 
extent of agricultural activity in the catchment, sources of pesticide chemicals 
are widespread. Studies in the northern Basin identified the pesticides 
chlorpyrifos, endosulfan and profenofos as posing high hazards to aquatic 
organisms (Muschal & Warne 2003). In rice-growing areas, the herbicide 
molinate is causing concern (Christen, Chung & Quayle 2005).

Fish kills as a result of pesticide contamination have been regularly reported, 
especially in the cotton-growing areas in the northern Basin. There are 
undoubtedly also longer-term chronic impacts on aquatic ecosystems. 
Pesticides may also contaminate drinking water supplies.

Metals

A recent detailed study of metals in the River Murray concluded that there 
was no indication of widespread contamination in the river (Murray–Darling 
Basin Authority 2010d). Consequently, metals are not further considered in 
the Water Quality and Salinity Management Plan. There may, however, be 
significant local impacts from mining operations or exposure of acid sulfate 
soils (see the section ‘pH’, below).

Nutrients
Excessive nutrient levels (primarily of phosphorus and nitrogen) are a major 
surface-water-quality issue affecting most of the Murray–Darling Basin. 

Both nitrogen and phosphorus are derived from a range of diffuse and point 
sources. They can be derived from natural sources (soil, organic matter and 
rainfall) and land-use sources, such as domestic animal waste, soil erosion, 
fertilisers, stormwater run-off, sewage and industrial discharges. Catchment 
erosion is a predominant cause of not only elevated suspended matter, but 
also nutrients. 

Point sources of nutrients include sewage outfalls. Elevated levels of nutrients 
can also be released downstream from storages that have a bottom release and 
where water is stratified.

Surface-water nutrients are essential for aquatic ecosystem food chains. 
However, excessive nutrient levels lead to a number of adverse affects, such as:

•	 Accelerated eutrophication — high levels of nutrients that promote 
excessive aquatic plant and algal growth, which can result in 
oxygen depletion, especially at night, as a result of plant respiration. 
Eutrophication can also result in more broadscale oxygen depletion and, 
in some cases, in fish kills caused by decomposing organic matter.

•	 Blue-green algae blooms — promoted by increased nutrient levels in 
surface waters (and by cycling of nutrients from sediments), these blooms 
contain compounds toxic to humans and stock, making water unsafe for 
drinking and recreation.

Monitoring salinity and the water 
table at Punkah Creek on the 
Chowilla Floodplain, South Australia
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The ecological impacts of excessive nutrient levels can cause a loss of 
biodiversity within affected aquatic ecosystems. Social and economic 
impacts include increased costs of water treatment, risks to public health, 
loss of amenity values (fishing, swimming, boating and aesthetics), reduced 
productivity of fisheries and declines in tourist numbers.

pH
The major pH problem in the Murray–Darling Basin arises as a result of 
exposure to the air of acid sulfate soils.

The term ‘acid sulfate soils’ refers to soils affected by iron sulfide minerals. 
When exposed to the air, the sulfides react with oxygen to form sulfuric acid 
(i.e. sulfuric materials with pH <4), which can result in significant amounts of 
acidity released into the water. A related property of water, ‘alkalinity’ reflects 
the ability of water to resist a reduction in pH. An early warning sign of an 
emerging problem from acid sulfate soils is a reduction in alkalinity.

Sulfidic materials form and build up in inland acid sulfate soils under 
freshwater conditions when two conditions are met:

•	 local watertables rise because of changes in catchment water balances, 
which induce the discharge of saline–sulfatic groundwater and cause 
the significant accumulation of sulfidic material in subaqueous and 
margin soils

•	 subaqueous and margin soils in wetlands and drainage disposal ponds 
remain inundated or saturated, because of higher weir pool levels or other 
water controls.

There may be other minor causes of changes in pH, including mine 
discharge, as well as diurnal variation as a result of eutrophication. Increase in 
soil acidification as a result of agricultural practices may also affect the water’s 
pH. This is an area that has been little investigated.

pH can have direct toxic impacts on aquatic organisms. Additionally, the 
oxidation of pyrite and associated rise in acidity also causes trace elements 
and metal ions (such as Fe3+ and Al3+) to be released. The released acid, 
metals (mainly aluminium), metalloids and non-metals can potentially leach 
into waterways, killing fish, other aquatic organisms and vegetation, and even 
corroding concrete and steel pipes and structures to the point of failure.

Emerging threats
Threats to the Basin’s water quality continue to emerge. The discharge of 
endocrine-disrupting compounds from sewage treatment facilities and other 
sources is a recognised water quality threat in some river systems overseas. 
The extent of any similar threat in the Murray–Darling Basin is yet to be 
determined and will require new research into local impacts and risks. 
The discharge of highly saline water into the Basin’s streams as a result of 
groundwater dewatering, particularly for coal seam gas mining, is emerging 
as another potential threat.
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Water quality objectives and targets for identified 
environmental values

Aquatic ecosystems
The development of water quality management objectives and targets for 
the protection of aquatic ecosystems for key environmental assets will be 
considered at two levels of protection:

•	 sites with high national ecological significance
•	 water-dependent ecosystems (regional scale).

This approach aligns with the purpose of the Basin Plan (Water Act s. 20) 
by giving special attention to key environmental assets of high ecological 
significance that are recognised in international agreements (e.g. Ramsar-
listed sites).

Variability in the tolerance of aquatic biota across the Basin is such that no 
single set of conditions can be applied. Therefore, a resource condition limit 
of 500 mg/L total dissolved solids is 
proposed for aquatic ecosystems, in 
line with the development of salinity 
operational targets (see the section 
‘Salinity operational targets’ later in 
this chapter).

Sites with high national 
ecological significance
The water quality management 
objectives and targets will be applied 
to sites identified and mapped as 
being of high ecological significance. 
These will cover Ramsar wetlands 
and will be expanded in the future 
to include other ‘high conservation 
value aquatic ecosystem’ sites of 
importance identified by Murray–
Darling Basin Authority (MDBA).

Relevant water quality characteristics will be those identified in the ecological 
character description of specific sites as ‘critical components’ or those that 
are identified as being vulnerable to an ‘actual or likely threat or threatening 
activities’ (Department of the Environment, Water, Heritage and the 
Arts 2008b).

The water quality management objective is to ensure that the quality of 
water is sufficient to maintain the ecological character of declared Ramsar 
sites, consistent with their ecological character description as published by 
the Department of Sustainability, Environment, Water, Population and 
Communities.

For a particular site, the water quality ‘limits of acceptable change’ as 
described in the ecological character description will be adopted as 
water quality targets for the purpose of the Water Quality and Salinity 
Management Plan.

Southern Macquarie Marshes, 
private land, New South Wales
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Water‑dependent ecosystems (regional scale)
Relevant water quality characteristics include salinity, nutrients, dissolved 
oxygen, pH, turbidity, toxicants and temperature.

The water quality management objectives for regional-scale water-dependent 
ecosystems are to ensure valley-wide water quality is sufficient to:

•	 protect and restore viable populations and communities of endemic biota
•	 protect and restore critical ecosystem functions such as energy, carbon and 

nutrient dynamics, including primary production and respiration.

The overall water quality target values that will be adopted are those for 
‘slightly to moderately disturbed’ systems (ANZECC & ARMCANZ 2000).

The guideline values as presented in the Australian and New Zealand 
Environment Conservation Council (ANZECC) water quality guidelines 
for ‘slightly to moderately disturbed’ systems (ANZECC & ARMCANZ 
2000, Table 3.4.1) will be adopted for the purposes of the Water Quality and 
Salinity Management Plan. These will apply throughout the Basin.

For pesticides, a target will be considered to be exceeded if any sample does 
not meet the target.

The water temperature should be maintained within 2 °C of the estimated 
natural monthly temperature.

Targets for other relevant water quality characteristics have been developed 
for different water quality zones (based on the Sustainable Rivers Audit 
valleys; Davies et al. 2008) throughout the Murray–Darling Basin. The 
method, following the ANZECC guidelines, was based on the evaluation of 
water quality data in reference condition from each of the water quality zones. 
A map providing an overview of the water quality zones is in Figure 6.3 with 
the detailed numerical targets in Table 6.6.

Reed Beds Swamp in the  
Barmah–Millewa Forest,  
watered under The Living Murray 
program in November 2009
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Raw water for drinking supplies
Targets for raw water for drinking supplies will be largely those sourced from 
the Australian drinking water guidelines (NHMRC & NRMMC 2004), 
which are currently being revised. For some water quality characteristics 
where there is no existing quantitative information, the draft 2010 guidelines 
have been used. These values are summarised in Table 6.8. If the revision is 
finalised before the Basin Plan comes into effect, these figures will be updated 
to reflect the new values.

The drinking water guidelines apply at the point of use; however, to 
minimise the economic costs of treatment and to ensure suitability for small 
communities with limited treatment capacity, a limited subsection of the 
guidelines is generally applied to the raw water supply. That is, for the Water 
Quality and Salinity Management Plan the targets will not include microbial 
contaminants or suspended solids that are removed by conventional water 
treatment processes. 

The targets will be applicable at sites 
in the Murray–Darling Basin where 
Basin water is extracted by water 
supply authorities for treatment and 
supply for human consumption 
(potable) purposes. The targets will 
not apply to some groundwater 
and surface-water systems used for 
potable purposes where the natural 
composition of the water is such 
that the aesthetic target for salinity 
is exceeded, but a local decision 
has been made to accept water of 
poorer quality, or to undertake 
additional treatment.

Relevant water quality characteristics 
to be considered for the Water 
Quality and Salinity Management 
Plan will be:

•	 microcystin and cylindrospermopsin (blue-green algal toxins)
•	 geosmin and 2-methylisoborneol (major odour compounds)
•	 total dissolved solids
•	 sodium
•	 chloride
•	 pesticides (where a risk can be demonstrated).

The water quality management objectives are:

•	 health-related — to ensure that the quality of water supplied for treatment 
for human consumption does not result in adverse human health effects

•	 aesthetic value-related — to maintain the palatability rating of water 
supplied for treatment for human consumption at ‘good’ (NHMRC & 
NRMMC 2004), and to ensure that the odour of drinking water is not 
offensive to most consumers.

The salinity level (total dissolved solids) at which water becomes unsuitable to 
meet critical human water needs is that defined as ‘poor’ to ‘unsuitable’ in the 
Australian drinking water guidelines (NHMRC & NRMMC 2004).

Taking measurements at the 
sedimentation and flocculation tanks, 
Bathurst Water Treatment Plant,  
New South Wales
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Figure 6.3  Water quality zones: Murray–Darling Basin
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Table 6.6  Summary of targets for water quality zones: Murray–Darling Basin

Water quality zonea pH

Dissolved oxygen 
(mg/L, % saturation 

minimum and/or 
maximum)

Turbidity NTU 
(nephelometric 
turbidity units) 

Total 
phosphorus 

(µg/L)
Total nitrogen 

(µg/L)

A: Lowland

(<200 m)

A1 6.5–8.0 >5 mg/L or  
60–110% saturation 700 300 1,000

A2 7.0–8.3 >5 mg/L or 
65–110% saturation 200 200 1,000

A3 6.5–8.0 >7 mg/L or  
80–110% saturation 35 50 600

A4 6.5–8.3 80–110% saturation 30 45 900

A5 6.4–7.7 >7.5 mg/L or  
85–110% saturation 30 45 600

A6 6.4–7.7 >7.5 mg/L or  
85–110% saturation 10 45 600

B: Upland

(200 m – 700 m)

B1 7.0–8.5 <110% saturation 270 450 2,000

B2 7.5–8.5 <110% saturation 30 80 750

B3 7.0–8.0 >8.0 mg/L or  
90–110% saturation 20 35 600

B4 6.5–8.3 80–110% saturation 10 25 600

B5 6.4–7.7 >8.0 mg/L or  
90–110% saturation 10 30 600

B6 6.4–7.7 >8.5 mg/L or  
85–110% saturation 5 30 350

C: Montane

(>700 m)

C2 6.5–7.5 90–110% saturation 25 20 250

C3 6.5–7.5 >8.5 mg/L or 
90–110% saturation 10 20 250

C5 6.4–7.7 95–110% saturation 5 25 150

C6 6.4–7.7 >9.0 mg/L or  
95–110% saturation 5 25 150

Darling main stem

Du: Upper 7.0–8.1 >7.0 mg/L or 
80–110% saturation 230 250 900

Dm: Middle 6.5–8.0 85–110% saturation 50 50 500

Dl: Lower 6.5–8.0 85–110% saturation 50 50 500

Murray Valley (lower)

lMu:Upper 6.5–9.0 85–110% saturation 50 100 1,000

lMm: Middle 6.5–9.0 85–110% saturation 50 100 1,000

lMl: Lower 6.5–9.0 85–110% saturation 50 100 1,000

lMml: Mt Lofty zone 6.5–9.0 85–110% saturation 50 100 1,000

Murray Valley (central)

cMu: Upper
6.5–7.5 >7.7 mg/L or 

90–110% saturation 15 40 500
cMm: Middle

cMl: Lower 6.8–8.0 >8.0 mg/L or  
90–110% saturation 35 80 700

a The water quality zones are based on Sustainable Rivers Audit (Davies et al. 2008) valleys and zones with some valleys combined, and slopes and upland zones combined 
and referred to as ‘upland’.
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Irrigation water
The National Water Quality Management Strategy guideline (ANZECC 
& ARMCANZ 2000), supplemented by more recent studies such as the 
Basin Salinity Management Strategy cost-function review (Rendell and 
McGuckian Consulting Group 2009), has been used in developing water 
quality objectives and targets for irrigation. The targets can be considered as a 
guideline value below which no water-quality-related restriction on the use of 
the water should apply.

The relevant water quality characteristics for irrigation water are salinity 
(impact on water absorption), toxicity (chemical impact on plants) and 
sodicity (impact on soil structure).

The water quality management objective for irrigation water is to maintain 
water quality at current levels or better, suitable for a range of crops typically 
grown across the Murray–Darling Basin.

As the salinity tolerance of crops 
varies, rather than setting targets 
for irrigation, MDBA has identified 
guideline values based on resource 
condition limits. When using water 
with values less than those shown for 
‘no restriction on use’ (as per Ayers 
& Westcot 1985), no soil or cropping 
problems should be experienced. 
With increasing salinity, increasing 
care is required in selecting crop and 
management alternatives if full yield 
potential is to be achieved. At higher 
salinity levels, the water user is likely 
to experience soil and cropping 
problems or reduced yields.

Values calculated using the 
framework and data published in 

Ayers and Westcot (1985) have been modified for Murray–Darling Basin 
use by the MDBA and SKM (2010) to include consideration of ecologically 
sustainable development principles. On that basis, the guideline values in 
Table 6.8 are framed as resource condition limits, beyond which there will 
be a decline in the environmental value (i.e. a loss of productivity). That 
is, the resource condition limits provide a guide to the suitability of water 
for irrigation in any location and have been developed from the available 
information.

The guideline values assume there is best management practice for: 

•	 water supply to farms
•	 on-farm irrigation management, including minimising unused water
•	 minimising drainage (leaching fractions)
•	 any drainage water.

Recreational water quality and aesthetics
The water quality value will apply to water bodies throughout the Basin, for 
both primary contact with water (e.g. through swimming) and secondary 
contact (e.g. when people are splashed while engaging in activities such 
as fishing).

Yarrawonga Weir on the  
River Murray in flood, 2010
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The water quality characteristics relevant to recreational water are microbial 
quality, cyanobacteria and algae, and algal toxins.

The water quality management objective is to protect the health of humans 
from water quality threats posed during recreational use of the rivers and 
lakes of the Murray–Darling Basin.

Water quality target values will be set at the guideline values provided in 
the Guidelines for managing risks in recreational water (NHMRC 2008) for 
microbial quality and algal toxins.

Whole‑of‑Basin salinity
Salinity is a conservative water quality characteristic at the concentrations 
experienced in the rivers of the Basin — that is, once salt is added to water, 
it will remain in solution. In addition, the salinity level or concentration of 
rivers generally increases from the headwaters to the lower reaches, due to 
the progressive intrusion of higher salinity surface waters and groundwaters. 
Other contaminants may be precipitated, or converted to biomass, and the 
concentration of these contaminants can vary over time. 

The achievement of salinity targets for all environmental values of water at 
downstream locations, therefore, requires the setting of lower target values 
at upstream locations. Setting targets in this manner will generally define 
the expected salinity regime in each river reach and will allow water users 
to make informed decisions about the suitability of water for particular 
purposes. Managing salinity will require export of salt to the ocean.

Water Quality and Salinity Management Plan targets have been developed 
with reference to the Basin Salinity Management Strategy processes and 
procedures, including the integration of existing accountability arrangements, 
but with more contemporary targets that reflect real-time salinity outcomes. 
Accordingly, a Basin salt export target, and salinity planning and salinity 
operational targets are proposed.

Basin salt export

The rivers of the Basin, particularly the River Murray, are the conduit for the 
export of salt into the Southern Ocean. 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. Salt export 
could be undertaken under appropriate timing and conditions for travel to 
the ocean.

The salt-load target will apply at the barrages on Lake Alexandrina for a salt 
load to the Southern Ocean. The target is a minimum of 2 million tonnes per 
year on a 10-year rolling average; that is, 20 million tonnes in any 10-year 
period. This is based on the Basin Salinity Management Strategy target 
tonnage of 1.8 million tonnes per year with a 10% allowance for salt intrusion 
between Morgan and the barrages.

Salinity planning targets

Salinity planning targets are for Basin and end-of-valley long-term river 
salinity planning and evaluation, and for catchment management purposes.

Evaluation of salinity levels within, or at the end of, catchments assesses 
instream salinity outcomes arising from accountable actions across the 
Basin. This assessment provides the basis for measuring the extent to which 
accountable actions in a catchment contribute to achieving acceptable levels 
of salinity for the Basin as a whole.

Salt covering a dried-out wetland near 
Wellington, South Australia



306 Guide to the proposed Basin Plan  Technical background  Part I

Morgan, South Australia, is the point of expression in the river system for the 
long-term quantum of Basin-wide management actions and their impacts, 
as well as the expression of salinity from the landscape, groundwater and 
river system.

The Basin salinity planning target site at Morgan measures whether long-term 
management strategies:

•	 protect key assets and values across the Basin
•	 maintain water quality in the Basin’s rivers
•	 reduce risks to water quality.

The following target values apply:

•	 Basin-level: under the Water Act (s. 7(1) of Schedule B in Schedule 1), the 
Basin salinity planning target is to maintain the average daily salinity at 
Morgan at a simulated level of less than 800 electrical conductivity units 
(500 mg/L) for at least 95% of the time during the benchmark period.

•	 Valley-level: end-of-valley salinity planning targets (and the Basin-level 
target) are provided in Appendix 1 of Schedule B in Schedule 1 of the 
Water Act.

Salinity operational targets

Salinity operational targets are for event-based or ‘real-time’ planning to 
support shorter-term river management.

The salinity operational targets are derived from the lowest target value (the 
most sensitive) adopted for environmental water values at that location. This 
is generally the target value for aquatic ecosystems and/or for drinking water, 
which can often be lower than the resource condition limit for irrigated crops. 
Where the current salinity level in the water resource is lower than the target 
value, the current value becomes the relevant salinity operational target value 
for that river or valley (the ‘no deterioration’ principle; see ‘Principles’ at the 
beginning of this section).

Salinity operational targets for specific regions have been established by:

•	 assessing the target value against actual river or valley salinity upper and 
lower bounds, over the period of time that salinity data is available for 
that water resource

•	 determining the likelihood of the upper bound being exceeded
•	 establishing the lowest value of either the target value or the upper bound 

95th percentile salinity outcome for the river or valley.

This approach will support the inclusion of salinity levels in short-term 
decision making for river operations. The use of an upper bound recognises 
that where a target value is not under threat, the ‘no deterioration’ principle 
comes into force. Salinity operational targets are summarised in Table 6.7.
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Table 6.7  Summary of salinity operational targets: Murray–Darling Basin

Valley Valley reporting sitea

Australian Water 
Resources Council  

site number
Proposed target 

(mg/L)

South Australian border Flow to South Australia 426200 310

Lock 6 to Berri
River Murray at Lock 4 (flow)
Berri Pumping Station (salinity)

426514
426537

390

Murray–Darling Basin River Murray at Morgan (salinity) 426554 500g

Below Morgan River Murray at Murray Bridge 426522 500g

Murrumbidgee Murrumbidgee River downstream of Berembed Weir 410023 160

Lachlan Lachlan River at Forbes (Cottons Weir) 412004 500g

Macquarie Macquarie River at Dubbo 421001 320

Namoi Namoi River at Narrabri 419002 500g

Gwydir Gwydir River at Pallamallawa 418001 360

Barwon–Darling Darling River at Wilcannia Main Channel 425008 500

Darling Darling River downstream of Menindee lakes at Burtundy 425007 500g

Border Rivers Barwon River at Mungindi 416001 250 

Loddonb Loddon River at Serpentine Weirc 407229 500g

Campaspe Campaspe River at Campaspe Weir 406218 500g

Goulburn Goulburn River at Goulburn Weir 405259 200

Mallee River Murray at Red Cliffs 414204 350

Mallee River Murray at Swan Hill 409204 270

Riverine Plains River Murray at Torrumbarry 409207d 120

Riverine Plains River Murray at Yarrawonga Weir 409216e 60

Condamine–Balonne Ballandool River at Hebel–Bollon Road 422207A 200h

Condamine–Balonne Narran River at New Angledoolf 422012 320h

a Targets are not set for all valleys (e.g. Kiewa, Ovens, Moonie, Warrego, Paroo).
b Sensitivity analysis indicates that more accurate predictions of Loddon River salinities would be achieved through improved modelling (SKM 2010). 
c Additional operational site
d Statistics use monitoring data from gauge 409207 (from 2000 onwards) but modelled data (pre-2000) from 409219.
e Statistics are limited to modelled data from gauge 409025 as no continuous monitoring data was available from 2000 to 2010.
f This site is operated by New South Wales on behalf of Queensland.
g At these sites, if natural levels of salinity exceed target values, local objectives and targets may be developed in the water management plans.
h At these sites, statistics use data from Queensland Basin Salinity Management Strategy baseline conditions.
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Implementation

Principles of water quality management
The principles of waste management provide a useful framework for water 
quality management for the Murray–Darling Basin:

•	 good planning to prevent inappropriate land use
•	 preventing the generation of the contaminant by controlling the source
•	 treating the waste at the source
•	 managing the symptoms by other methods, such as dilution flows 

(which may be used to manage water quality both as a symptom and at 
the source)

•	 temporarily managing the symptoms of water quality degradation until 
the full impact of source controls is realised.

Water quality and salinity management will be addressed as appropriate in 
either or both the proposed Basin Plan and water resource plans for water 
resource plan areas.

Basin‑level management
Implementation of the Basin Plan 
— particularly the Environmental 
Watering Plan and the SDLs — will 
be closely linked to water quality 
issues. More water flowing in a river 
system is likely to reduce the risk 
of exceeding water quality targets; 
however, some outcomes will need to 
be managed adaptively on a case-by-
case basis, optimising for multiple 
objectives that may be inconsistent. 
For example, flushing to reduce 
the risk of blue-green algal blooms 
may require water at sub-optimal 
times for environmental flow or 
water supply.

When making operational water supply decisions related to flow, river 
managers and water infrastructure operators will need to plan, coordinate 
and implement operations in consideration of both Basin and regional-level 
water quality targets. Generally, management actions will relate to flow 
management and infrastructure construction and operation. 

If the effect of an operational decision is that targets are not achieved, 
operating authorities will be required to show that mitigation options 
were considered in the decision-making process and that opportunities 
for mitigation, such as the provision of dilution flows, were evaluated. 
The operating authority will also be required to investigate and report on 
the impact on environmental values of an operational decision that caused the 
target not to be met.

Students sample for 
macroinvertebrates,  
Ovens River, Victoria
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Water quality and salinity targets at a Basin level will be implemented 
through state management and accountability arrangements, including 
through existing strategies. Water quality best managed at the Basin level will 
have one or more of four attributes:

•	 is conservative in nature and remains in the stream
•	 is of a magnitude that requires coordinated action of an operational nature
•	 already has shared management responsibilities
•	 reflects the need for shorter-term operational decision making.

The water quality characteristics to be managed in this fashion are salinity 
and blue-green algae.

Salinity management

Salinity operational targets are relevant for event-based (‘real-time’) planning 
to support shorter-term river management. The mid-term review of the 
Basin Salinity Management Strategy (MDBC 2008b) recommended 
the development of operational salinity targets. Actions to meet salinity 
operational targets set for the Murray–Darling Basin could include:

•	 discharge from storages in such a way as to achieve salinity 
operational targets

•	 water release requirements in regulated resources, including for irrigation 
or environmental watering, coordinated through MDBA

•	 mitigation strategies, including provision of dilution flow, floodplain 
salinity reduction and post-flood salinity concentration risk reduction 
through saline groundwater extraction and salt disposal at times of low 
river salinity or low salinity impact risk

•	 evaluation for improved management through reporting of measured river 
salinity against salinity operational targets.

Blue-green algae management

Blue-green algal blooms are of increasing concern in the Murray–Darling 
Basin; in many cases, alleviating these blooms requires coordinated 
management action.

The Algal Management Strategy (Murray–Darling Basin Ministerial 
Council 1994) identified a number of key actions critical for blue-green algae 
management, including two of relevance to the Basin Plan: nutrient reduction 
and flow management.

Nutrient reduction actions will be addressed through water resource plan 
requirements (Section 6.1), while the flow management aspects will be 
delivered in making operational water supply decisions related to flow as 
described earlier.

Regional‑level management — water resource 
plan accreditation
Some water quality issues are managed more appropriately at local or regional 
levels and should be addressed in water resource plans under the Water 
Act (s. 22(3)). Accredited water resource plans will include water quality 
management plans that reflect the content identified in the water resource 
plan requirements.
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Broadly, it will be necessary for Basin states to develop water quality 
management plans at an appropriate scale (their specific nature will vary in 
accordance with the particular legislation, policies, strategies, programs and 
plans of individual states). Useful models for these plans are water quality 
improvement plans created as part of a Department of the Environment, 
Water, Heritage and the Arts framework for protecting marine and estuarine 
water quality (2002). These plans are being used, and are proving useful, in 
many sensitive coastal environments.

Development of water quality management plans should include:

•	 following the principles of water quality management, consideration of 
the adoption of a range of management mechanisms, including regulatory 
and other government approaches, market approaches, provision of 
information, training and education and support for voluntary actions 
(Marsden Jacob Associates 2010)

•	 provision of a broad-based approach to protecting water quality and 
demonstration of an ability to meet the targets

•	 adaptive management, including refinement of water quality targets and 
management strategies

•	 use of a collaborative approach for state, territory, regional and local 
natural resource management bodies

•	 allowance for the maintenance and protection of any relevant Ramsar sites 
or high conservation value aquatic ecosystems, in accordance with the 
relevant ecological character description.

A number of other well-established arrangements should continue, with 
ongoing collaboration and support for implementation and regular review of 
the Australian drinking water guidelines (NHMRC & NRMMC 2004) and 
the Guidelines for managing risks in recreational water (NHMRC 2008).

Salinity management

The Basin Salinity Management Strategy 2001–2015 provides a framework 
for communities and government to work together to control salinity and 
to protect water quality, environmental values, regional infrastructure 
and productive agricultural land. Under the Water Quality and Salinity 
Management Plan, salinity management will be implemented through 
existing arrangements under Schedule B to the Murray–Darling Basin 
Agreement (Water Act Schedule 1) or, where appropriate, through accredited 
water resource plans. The Water Act provides for a review of the schedules 
to the Murray–Darling Basin Agreement, prior to the adoption of the Basin 
Plan. This process will incorporate any adjustment of Schedule B to align 
with the Water Quality and Salinity Management Plan.

Diversion channel used to take water 
to Buckinbah Weir, Queensland
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Table 6.8   Summary of Water Quality and Salinity Management Plan objectives and targets:  
Murray–Darling Basin

Water Quality and Salinity Management Plan overarching objective —  to maintain appropriate water quality, including salinity levels, for  
environmental, social, cultural and economic activity in the Basin

Water quality 
environmental value Objective Target

Aquatic ecosystems
High conservation 
(Ramsar and other sites 
identified by MDBA)

To ensure that the quality of water is sufficient to 
maintain the ecological character of declared Ramsar 
sites, consistent with their ecological character 
description as published by the Department of 
Sustainability, Environment, Water, Population and 
Communities

For a particular site, the water quality ‘limits of acceptable change’  
as described in the ecological character description will be adopted as 
water quality targets for the purpose of the Water Quality and Salinity 
Management Plan

Aquatic ecosystems
Regional

To ensure valley-wide water quality is sufficient to 
protect and restore viable populations and communities 
of endemic biota
To ensure valley-wide water quality is sufficient to 
protect and restore critical ecosystem functions such as 
energy, carbon and nutrient dynamics, including primary 
production and respiration

As described in detail in the section on ‘Water-dependent ecosystems 
(regional scale)’

Raw drinking water 

Health-related — to ensure that the quality of water 
supplied for treatment for human consumption does not 
affect human health

Aesthetic value-related — to maintain the palatability 
rating of water supplied for treatment for human 
consumption at ‘good’ (NHMRC & NRMMC 2004), and 
to ensure that the odour of drinking water is not offensive 
to most consumers

Values Targets

Algal toxins Microcystin 1.3 µg/L

Cylindrospermopsin 1 µg/L  
(proposed in draft 2010 guidelines)

Total dissolved 
solids  – 500 mg/L 

Taste and 
odour 
compounds

Total geosmin and/or 
2-methylisoborneol

20 ng/L  
(proposed in draft 2010 guidelines, as 
the levels above which additional testing 
post-treatment should occur)

All other 
relevant values 
(see list above)

See Australian drinking water guidelines  
(NHMRC & NRMMC 2004)

Irrigation water
To maintain water quality at current levels or better, 
suitable for a range of crops typically grown across the 
Murray–Darling Basina

Basin catchment/area Typical crop

Salinity 
guideline 
values (mg/L)

Murray Bridge–Yarrawonga 
(Murray River)

Grapes, pasture, cereals 
and other cut crops 410–420

Loddon, Campaspe, Goulburn 
(Southern Basin)

Apples, grapes, pasture, 
cereals and other cut crops 300–480

Murrumbidgee, Lachlan, 
Macquarie, Namoi (Central Basin) Grapes, cotton 600–670

Condamine–Balonne 
(Northern Basin) Sorghum, cotton 2,080b

Recreational water
To protect the health of humans from water quality 
threats posed during recreational use of the rivers and 
lakes of the Murray–Darling Basin

Target values will be set at the guideline values provided in the Guidelines for 
managing risks in recreational water (NHMRC 2008) for microbial quality and 
algal toxins

Basin-wide salinity
To maintain appropriate water quality, including salinity 
levels, for environmental, social, cultural and economic 
activity in the Basin

Operational targets see Table 6.7 Summary of salinity  
operational targets

Planning targets

Basin-level: under the Water Act (s. 7(1) of 
Schedule B in Schedule 1), the Basin salinity 
planning target is to maintain the average daily 
salinity at Morgan at a simulated level of less than 
800 electrical conductivity units (500 mg/L) for 
at least 95% of the time during the benchmark 
period

Valley-level: end-of-valley salinity planning 
targets (and the Basin-level target) are provided 
in the Water Act (Appendix 1 of Schedule B in 
Schedule 1)

Salt export target a minimum of 2 million tonnes per year on a 
10-year rolling average

a Guideline values — see the section on ‘Irrigation water’.
b Little data on crop impact is available for the northern Basin and this figure is based on the best available information.
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6.4 Water trading rules
Under the Water Act 2007 (Cwlth) (s. 22(1) item 12), the Basin Plan must 
include rules for the trading or transfer of tradeable water rights. These rules 
must contribute to achieving the Basin water market and trading objectives 
and principles set out in Schedule 3 of the Water Act. The water trading rules 
complement the water market and water charge rules, which are made by the 
Commonwealth Water Minister under the Water Act, separately from the 
Basin Plan.

The water trading rules under the Basin Plan will aim to ensure that water 
will reach its highest value use through the development of efficient water-
trading regimes that optimise economic, social and environmental outcomes 
within the Murray–Darling Basin.

The water trading arrangements for the Murray–Darling Basin will develop 
efficient water markets by removing barriers to trade and creating greater 
transparency for market participants, with the aim to:

•	 increase the efficiency of water markets and opportunities for trade 
and transfer within and between Basin states, where water supply 
considerations permit water trading

•	 minimise transaction costs on water trading through good information 
flows and making entitlement, registry, regulatory and other arrangements 
compatible across states

•	 enable development of an appropriate mix of water products based on 
water access entitlements

•	 recognise and protect the needs of the environment
•	 provide appropriate protection of third-party interests.

Water trading rules will also address the terms and processes for the trading 
and transfer of water rights, the manner in which trade is conducted, and the 
provision of information to enable trading to occur.

Process for developing water trading rules
Under the Water Act, the role of the Murray–Darling Basin Authority 
(MDBA) includes developing, implementing, monitoring compliance with, 
and enforcing the water trading rules.

Under the Water Act (s. 42(2)), MDBA must seek and have regard to 
advice from the Australian Competition and Consumer Commission when 
developing the Basin Plan water trading rules. Having sought stakeholder 
views, the Australian Competition and Consumer Commission provided its 
Water trading rules: final advice to MDBA in March 2010 (available through 
accc.gov.au). This advice addresses reducing barriers to trade, ensuring equal 
access to information, minimising transaction costs, and provide appropriate 
protection to third parties. Having considered the advice of the Australian 
Competition and Consumer Commission, MDBA made some minor 
modifications, which are outlined here in the discussion of the relevant rules.

Scope of water trading rules
The scope of the matters that the Basin Plan water trading rules may cover is 
laid out in the Water Act (s. 26). The Basin Plan water trading rules will apply 
to all water resources within or beneath the Murray–Darling Basin, except 
for groundwater that forms part of the Great Artesian Basin, or other water 
resources prescribed by regulations (Water Act s. 4).

Drip irrigated table grapes in the 
Merbein Irrigation District, Victoria
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Basin Plan water trading rules will affect all entities wishing to buy or sell 
water in the Basin. All water access right holders and administrators of water 
(including Basin state agencies and irrigation infrastructure operators) will 
be required to comply. This will ensure that water markets across the Basin 
function consistently and transparently.

Currently, rules associated with the trading and transfer of tradeable water 
rights within the Basin are found in state and territory legislation and 
the policies and procedures of irrigation infrastructure operators, and are 
administered by the states or by infrastructure operators. Because water 
trade policy has generally been set by the states and the Australian Capital 
Territory, rules about water trading vary. Water trading rules under the Basin 
Plan will create consistent water trading rules for all Basin water resources, 
except potentially during the period where transitional and interim water 
resource plans are provided for under the Water Act.

Water trading rules and water resource plans
Water resource plans developed or amended by the Basin states after the 
Basin Plan first takes effect will only be accredited by the Commonwealth 
Water Minister if they are consistent with the relevant Basin Plan water 
trading rules. Further, under the Water Act (s. 22(3)(g)), the Basin Plan must 
include requirements for water resource plans relating to the circumstances in 
which tradeable water rights may be traded or transferred, and the conditions 
applicable to such trades or transfers. For more information about water 
resource plan requirements, see Section 6.1.

Proposed water trading rules
The following provides an overview of each of the proposed water trading 
rules. The proposed rules are set out in boxes beneath the relevant text, and 
for the purpose of the rules it should be noted that ‘trade’ includes ‘transfer’, 
and ‘restriction’, in relation to trade, includes ‘barrier’. These rules are 
indicative of the final version of the water trading rules to be included in the 
proposed Basin Plan. Words from the rules that are set in square brackets are 
still under active consideration.

Rules in relation to water access rights
Water access rights can relate to different types of water resources — for 
example, surface-water resources in regulated or unregulated systems, or 
groundwater resources. It is a broad term that includes the following types of 
rights: water access entitlements, water allocations, stock and domestic rights, 
riparian rights, and any other right in relation to the taking or use of water 
prescribed by regulations.

The water trading rules will deal with matters relating to the trade of water 
access rights, including restrictions on trade. This section outlines the scope 
of the proposed water trading rules in relation to:

•	 volumetric limits
•	 ownership restrictions
•	 intended use of water
•	 unbundled water rights
•	 trade into and out of the Murray–Darling Basin
•	 overallocation and overuse
•	 carryover.

Tradeable water rights
The water trading rules under 
the Basin Plan apply to different 
types of tradeable water rights 
within the Murray–Darling 
Basin, including water access 
rights (such as entitlements 
and allocations), irrigation 
rights and water delivery 
rights. Terminology used to 
describe these water rights 
varies between jurisdictions. 
The Water Act (s. 4) defines the 
term ‘tradeable water rights’ as 
referring to:

• water access rights: any 
right conferred by, or under a 
law of, a state or territory to 
hold and/or take water from 
a water resource, including 
a water access entitlement, 
a water allocation, riparian 
rights, stock and domestic 
rights, as well as any other 
right in relation to the taking 
or use of water as prescribed 
by regulations

• water delivery rights: a right 
to have water delivered by an 
infrastructure operator

• irrigation rights: a right 
that a person has against 
an irrigation infrastructure 
operator to receive water that 
is not a water access right or 
a water delivery right.
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Trade not to be subject to volumetric limits

The Basin Plan water trading rules will provide that a person may trade a 
water access right free of any volumetric limit, unless the volumetric limit is 
permitted or required under the Basin Plan. A volumetric limit means a limit 
that has the purpose or effect of capping the total volume that may be traded 
out of an area, for example, the 4% limit.

Trade not to be subject to volumetric limits

(1)   A person may trade a water access right free of any volumetric limit, [unless 
the volumetric limit is permitted or required by or under the Plan].

(2)   In this section ‘volumetric limit’ means a limit whose purpose or effect is to 
cap the total volume of water that may be traded out of an area.

Ownership restrictions

The Basin Plan water trading rules will provide that a person may trade a 
water access right free of any restriction that is based on whether a party to 
the trade is a member of a particular class of entity. This includes entities 
such as:

•	 non-landholders (unless use has not been unbundled from water 
access rights)

•	 environmental water holders
•	 urban water authorities
•	 foreign entities (except to the extent of the operation of the Foreign 

Acquisitions and Takeovers Act 1975 (Cwlth)).

Class of persons

A person may trade a water access right free of any condition as to the person 
being, or not being, a member of a particular class of persons.

Note: For example, a person seeking to trade a water access right must not 
be discriminated against on the basis that a person is an environmental water 
holder or urban user. 

Restrictions allowable for breaches of state water management law 

Nothing in the water trading rules is to be taken to have the effect that a person 
may trade a water access right free of a restriction imposed under state water 
management law because the person has:

(a) committed an offence; or

(b) failed to pay fees and charges.

Note: see section 4 of the Water Act for the meaning of state water 
management law.

Intended use of water

The Basin Plan water trading rules will provide that, in the case of water 
access rights other than stock and domestic rights:

•	 a person may trade a water access right free of any condition based on the 
purpose for which the water has been, or will be, used

•	 a person is free to use water under a water access right free of any 
restriction arising from the fact that the water access right has been traded 
(this will allow water use on land to be addressed separately through 
use approvals).
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Purpose for which water is used 

(1)  A person may trade a water access right free of any condition as to the 
purpose for which the water relating to that right has been, or will be, used.

(2)  This section does not apply to a water access right that is a stock and 
domestic right.

Take and use of water after a trade 

A person may take and use water under a water access right free of any 
restriction arising from the fact that the water access right has been traded.

Unbundled water rights

Where water rights or approvals are governed through separate instruments or 
processes, a person may trade a water access right free of a condition relating 
to the person holding, obtaining, trading or terminating:

•	 a water delivery right
•	 a works approval, or
•	 a water use approval.

Separate rights  

(1)   If a water access right is held separately from a location-related right, a 
person may trade the water access right, free of any condition as to the 
holding, buying, selling, obtaining, accepting, or terminating of a location-
related right of that kind.  

(2)   The kinds of ‘location-related right’ referred to in subsection (1) are any  
of the following:

 (a) water delivery right
 (b) works approval
 (c) water use approval.

Use outside the Murray–Darling Basin

Water access rights trade will not be restricted on the basis that the water may 
be used outside the Basin.

Flood irrigated pasture in  
the Goulburn Valley region,  
Victoria
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Use outside Murray–Darling Basin

A person may trade a water access right free of any restriction arising 
from the fact that water extracted under the right may be transported or 
used outside the Murray–Darling Basin.

Overallocation and overuse

The Basin Plan water trading rules will provide that a person may trade a 
water access right free of any restriction arising from the overallocation of a 
water resource. 

The Basin Plan water trading rules will also provide that a person may trade a 
water access right free of any restriction arising from:

•	 the historical level of use of the water access right
•	 an anticipated increase in use of the water access right.

Overallocation

A person may trade a water access right free of any restriction based on 
the overallocation of a water resource.

Level of use of water access right

A person may trade a water access right free of any restriction based on:

(a)  the historical level of use of the water access right, or

(b)   an anticipated increase in the use of the water access right by the 
person to whom it is traded.

Carryover

The Basin Plan water trading rules will provide that a person may trade a 
water allocation free of any restriction arising from the fact that the water 
allocation was carried over (once it has been deemed accessible for use). 

The Basin Plan water trading rules will also provide that a person may 
participate in a carryover arrangement free of any restriction arising from the 
fact that the water access right has been traded (assuming other criteria, such 
as possession of a water access entitlement, are met).
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Trade of water allocation which has been carried over

(1)   A person may trade a water allocation free of any restriction arising 
from the fact that the water allocation was carried over from the 
previous water accounting period under a carryover arrangement.  

(2)   Subsection (1) applies only to a water allocation that has been the 
subject of a carryover announcement.

Access to carryover for traded water access rights

(1)   A person may participate in a carryover arrangement free of any 
restriction arising from the fact that the water access right to which 
the arrangement applies has been traded.

(2)  Despite subsection (1), if:

 (a)  the trade of a water access right results in a change of the water 
resource to which the right relates, and

 (b)  the carryover arrangement for the destination water resource is 
different from that of the origin water resource,

the carryover arrangement for the destination water resource may be 
applied to the water access right.

Note: See sections regarding exchange rates.

‘Carryover announcement’ means an announcement made by an 
agency of a state as to when a water allocation covered by a carryover 
arrangement may be taken or traded. 

‘Carryover arrangement’ means an arrangement that allows a water 
access entitlement holder to retain water allocation not taken in a 
water accounting period for possible take or trade in the next water 
accounting period.

Rules in relation to water delivery rights
The Water Act (s. 4) defines a water delivery right as ‘a right to have water 
delivered by an infrastructure operator’. Given this definition, water delivery 
rights exist within the irrigation networks of some irrigation infrastructure 
operators and, more generally, in areas serviced by the water service 
infrastructure of an infrastructure operator. Water delivery rights could also 
potentially include implied delivery rights for private diverters within a river 
system and between surface-water resources.

Specific and separate water delivery rights

The Basin Plan water trading rules will require irrigation infrastructure 
operators to specify, in writing, for each member or customer who holds a 
water delivery right against them:

•	 the volume or unit share of the member’s or customer’s access to the 
irrigation network under the water delivery right

•	 where the water delivery right relates to a specific part or parts of the 
irrigation infrastructure operator’s network, the parts of the irrigation 
network to which the water delivery right relates

•	 details of the contractual terms and conditions between the irrigation 
infrastructure operator and the member or customer, applicable to the 
water delivery right.
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Obligation on irrigation infrastructure operator to specify water 
delivery rights and give notice 

(1)   An irrigation infrastructure operator must, for each person who holds 
a water delivery right against that irrigation infrastructure operator, 
make a decision as to:

 (a)  the volume or unit share of the person’s water delivery right,

 (b) the units applicable to the water delivery right, 

 (c)  if the water delivery right relates to a specific part of the irrigation 
infrastructure operator’s irrigation network, the part of the 
irrigation network to which the water delivery right relates.

Note: The units applicable to the water delivery right may be 
expressed, for example, as ML, ML/time, percentage or fraction of 
available capacity.

(2)   An irrigation infrastructure operator must provide written notice to the 
person of:

 (a) the decision,

 (b) the reasons for the decision, 

within six months after the commencement of this plan. 

(3)   The irrigation infrastructure operator must provide written notice to 
the person of the terms and conditions of the contract between the 
irrigation infrastructure operator and the person which are applicable 
to the water delivery right.

(4)  This section does not apply if:

 (a)  the irrigation infrastructure operator has given such notice before 
the commencement of the plan,

 (b)  the notice is accurate at the commencement of the plan.

Where the determination of a person’s volume or unit share of water delivery 
right is subsequently altered by the irrigation infrastructure operator (other 
than as a result of trade), the Basin Plan water trading rules will provide that 
the irrigation infrastructure operator must, as soon as practical, but no later 
than one month after the change:

•	 provide a written notice of the change to the volume or unit share of water 
delivery right for each affected water delivery right holder

•	 provide each affected water delivery right holder with written details to 
support the change of the volume or unit share of water delivery right. 

Obligation on irrigation infrastructure operator to give notice if 
water delivery right is changed 

If a person’s volume or unit share of water delivery right changes as a 
result of a decision by the irrigation infrastructure operator, other than as 
a result of trade or termination by the person, the irrigation infrastructure 
operator must provide written notice to the person of:

(a) the change to the volume or unit share, and

(b) the reasons for the change to the volume or unit share,

as soon as practicable, but in any case within one month after 
the change. 

Note: see section 25D of the Acts Interpretation Act 1901 (Cwlth) for 
content required in a statement of reasons.
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Irrigation infrastructure operators will be prevented from requiring a 
person to obtain, terminate or vary the volume of a water delivery right as 
a result of, or condition for approval of, a trade of a water access right or an 
irrigation right.

Trade must not be made conditional on water delivery right 

An irrigation infrastructure operator must not require a person to hold, 
buy, sell, obtain, accept, terminate or vary the volume or unit share of a 
water delivery right:

 (a) as a condition of; or 

 (b) as the result of; 

 the trade of a water access right or irrigation right.

Trade of water delivery rights

The Basin Plan water trading rules will provide that an irrigation 
infrastructure operator cannot unreasonably refuse, prevent, deter or delay the 
trade of water delivery rights (in part or in full) between people who own or 
occupy land in an area serviced by the operator’s irrigation network. Factors 
that may inform whether a trade has been unreasonably prevented, deterred 
or delayed include, but are not limited to:

•	 overall capacity in the network
•	 capacity in the parts of the network to which the water delivery rights 

would potentially be traded
•	 reconfiguration or decommissioning work in the parts of the network to 

which the water delivery rights would potentially be traded
•	 connectivity between specific parts of the network relevant to the 

proposed trade
•	 payment of previous water access fees or other relevant charges
•	 the amount of water delivery rights reasonably required to irrigate a 

person’s property for both current and expected future water use
•	 whether the necessary administrative arrangements are in place to assess 

and give effect to a trade in water delivery rights.

Where an irrigation infrastructure operator does not agree to the trade of 
water delivery rights (in part or in full) between people who own or occupy 
land in an area that is serviced by the irrigation infrastructure operator’s 
network, the irrigation infrastructure operator must give reasons for their 
decision to both parties of the proposed trade. 
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No unreasonable restriction of trade of water delivery rights

(1)   An irrigation infrastructure operator must not unreasonably restrict 
the trade of:

 (a) a water delivery right, or

 (b) part of the entitlement to delivery under a water delivery right,

between persons who own or occupy land in the area serviced by the 
irrigation infrastructure operator’s irrigation network.

(2)   Without limiting subsection (1), an irrigation infrastructure operator is 
taken to restrict trade if it refuses, prevents, deters or delays trade.

When restriction of trade is unreasonable

(1)   For the purpose of the above section, factors to be taken into account 
in deciding whether a restriction is reasonable include, but are not 
limited to:

 (a)  overall capacity in the irrigation infrastructure operator’s 
irrigation network,

 (b)  capacity in the parts of the irrigation infrastructure operator’s 
irrigation network to which water would potentially be delivered 
under the traded water delivery right,

 (c)  reconfiguration or decommissioning work in the parts of the 
irrigation infrastructure operator’s irrigation network to which 
water would potentially be delivered under the traded water 
delivery right,

 (d)  connectivity between specific parts of the irrigation infrastructure 
operator’s irrigation network relevant to the proposed trade;

 (e)  payment of fees or charges of the type described in S. 91(1)(a) of 
the Water Act,

 (f)  the volume of a water delivery right reasonably required to 
irrigate a person’s property for both current and expected future 
water use,

 (g)  the existence of necessary administrative arrangements needed 
to assess and give effect to a trade in water delivery rights.

(2)   In this section, ‘reconfiguration or decommissioning work’ means 
activities whereby irrigation networks are upgraded, closed, 
rationalised, or otherwise changed, in order to change their capacity 
or efficiency.

Irrigation infrastructure operator must give reasons for refusing 
trade of water delivery right 

(1)  If an irrigation infrastructure operator refuses the trade of:

 (a) a water delivery right, or

 (b) part of the entitlement to delivery under a water delivery right,

between persons who own or occupy land in the area serviced by 
the irrigation infrastructure operator’s irrigation network, the irrigation 
infrastructure operator must give written reasons for its decision to 
both persons.

(2)   The irrigation infrastructure operator must provide the written 
reasons as soon as practicable, but in any case within one month 
after the refusal.

Rules in relation to irrigation rights
Under the Water Act (ss. 26(1)(h) and 26(2)), the Basin Plan water trading 
rules may impose or remove restrictions on, or barriers to, the trade or 
transfer of tradeable water rights, and may deal with the availability of 
information to enable trading and transfer of tradeable water rights. Irrigation 
rights are included in the definition of a tradeable water right (Water Act s. 4).
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Irrigation pump station on the River 
Murray near Berri, South AustraliaSpecifying the volume/unit share of irrigation rights

For each person who holds an irrigation right against an irrigation 
infrastructure operator, the operator must make a determination of that 
person’s entitlement to water under their irrigation right, expressed as either 
a volume of water (denoted in megalitres) or a unit share of the irrigation 
infrastructure operator’s water access entitlements, and provide a written 
notice of this determination to that person.

Where a determination of a person’s entitlement to water under their 
irrigation right is subsequently altered by the irrigation infrastructure 
operator (other than as a result of trade), the Basin Plan water trading rules 
will provide that the operator must as soon as practical, but no later than one 
month after the change:

•	 provide a written notice of the change to the volume or unit share of the 
irrigation right for each affected irrigation right holder

•	 provide each affected holder with written details to support the change 
of the volume or unit share of their entitlement to water under an 
irrigation right.

To facilitate negotiations in the event of a dispute between the irrigation 
infrastructure operator and irrigation right holders, the operator must provide 
to each holder written details to support the determination of the volume of 
water or unit share of their entitlement to water under an irrigation right.

The application of the above rules for specifying the volume/unit share of 
irrigation rights should not apply to an irrigation infrastructure operator 
that has given a written notice to each person who holds an irrigation right 
against that operator, specifying that person’s entitlement to water under their 
irrigation right, expressed as either a volume of water (in megalitres) or as a 
unit share of the operator’s water access entitlements.
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Obligation on irrigation infrastructure operator to specify irrigation 
rights and give notice 

(1)   An irrigation infrastructure operator must, for each person who holds 
an irrigation right against that irrigation infrastructure operator, make 
a decision in relation to the person’s entitlement to water under their 
irrigation right, expressed as either:

 (a) a number of megalitres, or

 (b)  a unit share of the irrigation infrastructure operator’s water access 
entitlement.

(2)   An irrigation infrastructure operator must provide written notice to the 
person of:

 (a) the decision, 

 (b) the reasons for the decision, 

 within six months after the commencement of the plan. 

(3)  This section does not apply if:

 (a)  an irrigation infrastructure operator has given such notice to 
each person who holds an irrigation right against that irrigation 
infrastructure operator before the commencement of the plan,

 (b)  the notice is accurate at the commencement of the plan.

Obligation on irrigation infrastructure operator to give notice if 
irrigation right is changed 

If a person’s entitlement to water under an irrigation right changes as 
a result of a decision by the irrigation infrastructure operator, other 
than as a result of trade or transformation by the person, the irrigation 
infrastructure operator must provide written notice to the person of:

(a) the change to the entitlement,

(b)  the reasons for the change to the entitlement,

as soon as practicable, but in any case within one month after 
the change.

Rules in relation to location matters (hydrologic and 
environmental constraints)
Water systems can be classified based on the type of water resource and the 
degree to which system operators can control flows. There are four water 
systems within and between which trading rules will apply:

•	 trade in regulated surface-water systems
•	 trade in unregulated surface-water systems
•	 trade in groundwater systems
•	 trade between groundwater and surface water.

A number of common concepts apply to the trade of water access rights 
in various types of systems. For example, trade of water access rights often 
involves changes in extraction location, which opens up a wide range of trade-
related issues, such as losses and connectivity.
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For the purpose of rules in relation to location matters, a reference to the 
trade of a water access right to or between places (e.g. trading zones, 
locations, resources or systems) is a reference to:

(a)  a trade that results in a change of location at which the water to which 
the right relates may be taken, or

(b)  a trade that results in a change of the water resource or part of the 
resource to which the right relates.

Allowable restrictions for water trading in all water systems

The Basin Plan water trading rules will provide that trade of water rights 
between and within water resource systems may be restricted where there are 
physical constraints, environmental constraints, hydrologic connections and 
water supply considerations, low hydaulic conectivity, or a combination of any 
of the restrictions. While the existence of a Basin state border may necessitate 
different trading zones, it should not (in isolation) limit trade between these 
two zones. 

The Australian Competition and Consumer Commission advised that trade 
between regulated system trading zones only be restricted due to physical 
constraints, environmental constraints, hydrological connections and water 
supply considerations. MDBA has adopted this approach, but also clarified 
that these allowable restrictions apply more generally to all types of water 
systems (i.e. also in unregulated systems and groundwater systems).

Restrictions allowable for physical or environmental reasons 

(1)   A restriction on the trade of a water access right has effect if the 
restriction is reasonably required due to any of the following:

 (a) a physical constraint,

 (b) an environmental constraint,

 (c)  the need to address hydrologic connections and water 
supply considerations,

 (d) low hydraulic connectivity,

 (e) a combination of the above.

‘Environmental constraint’ means a restriction on the trade of a tradeable 
water right:

(a) arising from an environmental consideration, 

(b)  imposed by or under a water resource plan, interim water resource 
plan or transitional water resource plan.

‘Hydrologic connections and water supply considerations’, in relation to a 
water access right, means any of the following:

(a)  the amount of transmission loss that may be incurred through 
evaporation, seepage, or other means,

(b)  the potential impact, as a result of trade, on water availability in 
relation to a water access right held by a third party,

(c) the ability to:

 (i)  deliver water from the same storage from which it is currently 
delivered, or

 (ii)  adjust valley accounts to facilitate trade, for example by way of a 
back trade.

Note: see clause 3 of Schedule D to Schedule 1 of the Water Act for the 
meaning of ‘valley account’.

 … continued
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 continued …

‘Back trade’ means a trade that can only occur up to the volume that has 
previously been traded in the opposite direction.

‘Hydraulic connectivity’ means the ease with which, or the rate at which, 
groundwater moves:

(a) within aquifers, or

(b) between aquifers, or

(c) between aquifers and the adjacent or overlying surface-water system.

‘Physical constraints’ means a natural formation or a physical structure 
(such as a pipe or channel) that limits the volume of water that can pass 
a given location.

Trade in regulated surface-water systems 

The proposed Basin Plan will ensure that water access rights in a regulated 
system may generally be traded. It will allow limited restrictions to this in the 
case of:

•	 physical constraints
•	 environmental constraints
•	 hydrologic connection and water supply considerations
•	 a combination of the above.

Free trade in a regulated system 

(1)  This section applies in addition to [rules under heading ‘Rules in 
relation to water access rights’ and the rule titled ‘Restrictions allowable 
for physical or environmental reasons’].

(2)   If trading zones are in place, a person may trade a water access right 
between two trading zones in:

 (a) a regulated system, or 

 (b) different regulated systems,

  free of any restriction on the trade, unless the restriction is permitted 
or required by or under this plan.

Note: see clause 1 of Schedule 3 to the Water Act for the meaning of 
‘trading zones’.

(3)   If trading zones are not in place, a person may trade a water access 
right between two locations in:

 (a) a regulated system, or 

 (b) different regulated systems,

  free of any restriction on the trade, unless the restriction is permitted 
or required by or under this plan.

Note: see also the sections titled ‘restrictions allowable for physical or 
environmental reasons’ and ‘restrictions allowable for breaches of State 
water management law’.  

Exchange rates

The Basin Plan water trading rules will provide that exchange rates will not 
be used to manage the trade of water access entitlements between trading 
zones in regulated systems. An exemption will be included for cases where an 
exchange rate is being used to reverse the impact of past exchange rate trades 
(up to the historical volume previously traded out using exchange rates).
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Exchange rates not to be used  

A water access entitlement must not be traded in a regulated system or 
between regulated systems if an exchange rate is applied to the water 
access entitlement. 

Note 1: see clause 1 of Schedule 3 to the Water Act for the meaning of 
‘exchange rate’.

Note 2: see the section below for an exception to this section.

Authority may permit exchange rates in limited circumstance

(1)   Despite the above section, a water access entitlement to which an 
exchange rate is applied may be traded from one location (location 
A) to another (location B) if: 

 (a)  the Authority has made a declaration under this section; and

 (b)  the water access entitlement is to be traded between the two 
locations specified in the declaration.

(2)   The Authority may make a declaration permitting the application of 
an exchange rate to trades between two specified locations under 
this section if it is satisfied that:

 (a)  the purpose of the exchange rate is to redress the impact of 
previous exchange rate trades from location B to location A,

 (b)  the total volume of water access entitlements to be traded from 
location A to location B using the exchange rate would not exceed 
the total volume of water access entitlements previously traded 
from location B to location A using exchange rates.

The declaration must be in writing and must be published on the 
Authority’s website.

Tagging

The Basin Plan water trading rules will provide that restrictions on the ability 
to trade water allocation between two locations apply equally to the delivery 
of water allocations pursuant to a tag between the same two locations, at the 
time when delivery is requested (i.e. when water is ordered against the tag).

A water trading rule giving effect to the advice of the Australian Competition 
and Consumer Commission on tagged entitlements may change the delivery 
conditions of a tagged entitlement. A transition path will be included in the 
proposed Basin Plan, giving owners of established tagged entitlements time to 
adjust to possible changes in delivery conditions upon implementation of the 
Basin Plan.

The Basin Plan water trading rule on tagging will incorporate a clause that 
allows for tags established before the Basin Plan commences to be managed 
in accordance with the tagging system by which they were established, until 
the tag is cancelled or phased out.
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Restrictions on delivery of water under a tagged water 
access entitlement  

(1)   If:

 (a)   a restriction referred to in the section titled ‘Restrictions allowable 
for physical or environmental reasons’ has an effect on the trade 
of water allocation between two trading zones, and  

 (b)  a tagged water access entitlement exists in relation to those two 
trading zones, and

 (c)  an order for water is made under the tagged water 
access entitlement,

  the order for water under the tagged water access entitlement is 
subject to the same restriction.

(2)   This section does not apply to a tagged water access entitlement 
which is [established before the release of the Guide to the proposed 
Basin Plan: technical background]. 

(3)   During the first five years after the commencement of the plan, this 
section does not apply to a tagged water access entitlement which 
is [established after the release of the Guide to the proposed Basin 
Plan: technical background] and before the commencement of 
the Plan.

(4)   For the purpose of this section, a tagged water access entitlement is 
‘established’ once the tag has been approved by all relevant approval 
authorities. 

(5)   In this section ‘tagged water access entitlement’ means a water 
access entitlement:

 (a)  which is registered on a water register in relation to one 
trading zone, 

 (b)  under which water allocation is extracted in a different trading 
zone (which is tagged on the register),

 pursuant to an arrangement for water access entitlement tagging.

(6)   If trading zones are not in place, a reference in this section to a 
‘trading zone’ is taken to be a reference to a location.

Trade of groundwater

These sections are still under active consideration. During development of 
the proposed Basin Plan, several technical issues regarding the trade of water 
within and between groundwater long-term average sustainable diversion 
limit (SDL) areas and also between groundwater and surface-water SDL areas 
were identified.

MDBA engaged a consultant to assist it to resolve these issues and, as 
a result, the proposed water trading rules will instead set out a range of 
requirements that must be met before such trades should be permitted 
to occur. These requirements are similar to the recommendations of the 
Australian Competition and Consumer Commission for water resource plan 
requirements.

Trade in groundwater systems

The Basin Plan water trading rules will provide that trade should only be 
allowed within a groundwater long-term average SDL area when: 

•	 there is a level of connectivity between the two locations and that 
connectivity is well understood 

•	 local resource condition limits are not exceeded as a result of the trade 
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•	 the water access rights in the two resources have substantially similar 
characteristics, or an approach is in place to ensure the characteristics 
(the nominal volume, timing and reliability) of the original product 
are maintained

•	 it can be demonstrated that third-party interests have been considered and 
appropriately protected.

The Basin Plan water trading rules will also provide that trade of water rights 
should not be allowed between groundwater SDL areas, unless the boundary 
between the SDL areas is based solely on a state boundary.

These sections are still under active consideration: 

Trade within a groundwater SDL resource unit  

The trade of a water access right between two locations within a 
groundwater SDL resource unit is prohibited, unless all the following 
conditions are met:

(a) there is a [level of connectivity] between the two locations, 

(b) the level of connectivity is [well understood],

(c) [resource condition limits] are not exceeded as a result of the trade,

(d) either: 

 (i)  the water access rights in the two [locations] have substantially 
similar characteristics of timing, reliability and nominal volume, or

 (ii)  an approach is in place to ensure that those characteristics of 
the water access right [which is the subject of the trade] are 
maintained,

(e)  third party interests [have been considered] and 
appropriately protected.

Trade between groundwater SDL resource units 

(1)   The trade of a water access right between two groundwater SDL 
resource units is prohibited.

(2)   However, if the boundary between two groundwater SDL resource 
units is based solely on the border between two Basin states, this 
section does not apply [and the above applies as if the trade of the 
water access right were between two locations within a groundwater 
SDL resource unit].

Bore water used for cattle on Old 
Dromana Station near Moree,  
New South Wales
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Trade between groundwater and surface-water systems

The Basin Plan water trading rules will provide that trade should not be 
allowed between groundwater and surface-water systems unless it can be 
demonstrated that: 

•	 there is a level of connectivity between the two resources and that 
connectivity is well understood 

•	 accounting and adjustment meeting the compliance requirements between 
the two SDLs can occur 

•	 the water access rights in the two resources have substantially similar 
characteristics, or an approach is in place to ensure the characteristics 
(the nominal volume, timing and reliability) of the original product 
are maintained

•	 third-party interests have been considered and appropriately protected.

This section is still under active consideration:

Trade between groundwater and surface-water resources  

The trade of a water access right between a groundwater resource and 
a surface-water resource is prohibited, unless all the following conditions 
are met:

(a) there is a [level of connectivity] between the two locations, 

(b) the level of connectivity is [well understood],

(c)  [accounting and adjustment can occur in a way which meets the 
requirements of Chapter 9 Part 2],(d) either: 

(i)   the water access rights relating to the two resources have 
substantially similar characteristics of timing, reliability and 
nominal volume, or

(ii)   an approach is in place to ensure that the characteristics of the 
[water access right which is the subject of the trade] are maintained,

(e)  third party interests [have been considered] and appropriately protected.

Rules in relation to approval authorities
Each Basin state administers its own trading rules and processes for the 
trade of water access rights within its borders. Although there are similarities 
between the processes of each state, there are also significant differences.

In general, a trade requires the involved parties (or an intermediary acting 
on their behalf, such as a broker) to apply to the relevant approval authority 
or authorities by completing the relevant application forms. The approval 
authority or authorities decide whether the trade can be approved according 
to relevant trading rules, which are set out in water resource plans or other 
statutory instruments. Approval may also be contingent on other matters — 
for example, for a water allocation trade, the seller’s approval authority must 
also assess whether the seller has sufficient water in their account for the 
transaction to proceed.
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To reduce transaction costs for market participants and ensure the ongoing 
transparency of approval authorities, the water trading rules outlined here will 
address matters relating to:

•	 approving applications to trade
•	 other activities of approval authorities.

In relation to the proposed trade of a water access right, ‘approval 
authority’ means a person whose approval is required under State water 
management law for the trade to proceed.

Approving applications to trade

The Australian Competition and Consumer Commission has advised 
that approval authorities should be required to provide for the electronic 
lodgement of water allocation trading applications. MDBA considers that 
the water trading rules are not the appropriate mechanism to provide for 
electronic lodgement of water allocation trading applications. As a result, no 
such water trading rule is being pursued at this time. Consideration is being 
given to pursuing this option by other means. 

Other activities of approval authorities

Disclosure of interest to other parties involved in the potential trade

The Basin Plan water trading rules will provide that an approval authority 
must not approve an application to trade a water access right unless it has first 
informed all other parties to the trade of any interest (and if so, the nature of 
that interest) that it or a related party has in:

•	 that water access right
•	 a water market intermediary that brokered or facilitated the trade in 

return for a commission or fee.

Where an approval authority rejects a proposed trade of a water access right, 
the approval authority will be required to notify the parties to the proposed 
trade in writing of the reason(s) why it rejected the proposed trade.
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Approval authority must disclose interest before trade occurs 

(1)   An approval authority must disclose to each party to a proposed 
trade submitted to it for approval:

 (a)  the nature of any legal or equitable interest it, or a related party, 
has in a water access right which is the subject of the proposed 
trade,

 (b)  the nature of any commercial interest it, or a related party, has 
in the activities of any water market intermediary involved in the 
proposed trade.

(2)  A disclosure in subsection (1) must be made:

 (a) as soon as practicable, 

 (b)  before the approval authority approves or rejects the trade.

(3)   Subsection (1) does not require an approval authority to disclose the 
nature of an interest if that interest arises solely from the fact that the 
approval authority is an agency of a state.

‘Related party’, in relation to an approval authority, means:

(a) an [entity] in which the approval authority has a controlling interest, or

(b)  a natural person who is acting on behalf of the approval authority in 
return for a commission or fee.

‘Water market intermediary’ means any of the following: 

(a)  a person who trades tradeable water rights on behalf of another 
person in exchange for a commission or fee, 

(b)  a person who investigates tradeable water right trading possibilities 
on behalf of potential water market participants for a commission 
or fee,

(c)  a person who organises or fills in documents necessary for a 
tradeable water right trade on behalf of potential water market 
participants for a commission or fee,

(d)  a person who provides a trading platform or water exchange for 
tradeable water rights.

Approval authority to give reasons for rejecting trade 

If an approval authority has rejected a proposed trade of a water access 
right, the approval authority must notify the parties to the proposed trade 
in writing of its reasons for rejecting the trade as soon as practicable, but 
in any case within one month of the refusal.

Note: see S. 25D of the Acts Interpretation Act 1901 (Cwlth) for content 
required in a statement of reasons.

Disclosure of trades by trade approval authorities

Approval authorities will be required to inform the market of any trade of 
a water access right to which they have been a buyer, seller, lessee or lessor. 
This disclosure should be made as soon as practical after the trade has been 
completed, and placed on the approval authority’s website.

Approval authority must disclose if it has been a party to a trade 

If:  

(a)  an approval authority has approved the trade of a water access right,  

(b)  the approval authority, or a related party of the approval authority, was 
a party to the trade (e.g. a buyer, seller, lessee or lessor),

the approval authority must publish those facts (including details of 
the type of water access right and volume) on its website as soon as 
practicable after the trade has been approved.
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Rules on reporting and availability of information
Access to timely and accurate information is critical for a well-functioning 
water market, as it allows market participants to make informed decisions 
about managing their water needs with no advantage or disadvantage given to 
other users. A lack of information can inhibit trade and raise transaction costs 
for market participants.

Consistency of the format of the information is just as important as the 
information itself. Although market participants may be familiar with the 
terminology in their own area, they may lack this information for other 
areas. While relevant information is generally available at present, there 
may be issues about its accessibility, timeliness and, in some cases, accuracy 
and clarity.

Water trading is inhibited when market participants do not have access to, 
or a general understanding of, the water products for sale or the procedures 
to conduct a trade. Requiring information on water access rights (other than 
water allocations) to be provided in a consistent format will allow comparison 
across products and geographic regions, helping water users to make more 
informed decisions.

To ensure that consistent, useful information is provided to the market, with 
an aim to reduce transaction costs and increase market transparency, Basin 
Plan water trading rules will address:

•	 information about tradeable water right characteristics
•	 information about trading rules and processes
•	 information about trading prices
•	 allocation and policy announcements.

Publication of information

The Authority must:

(a)  publish information provided to it under [rules applying to reporting 
and availability] 

(b) update the information from time to time.

Kangaroo in the Nocoleche Nature 
Reserve, New South Wales 
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Information about tradeable water right characteristics

The Basin Plan water trading rules will require that state and territory 
government agencies provide information about the different licensed 
water access rights (but not water allocations) available under the water 
management regime in their jurisdiction.

The information should be provided to MDBA, which will publish it 
at a central location. Where more than one agency holds the required 
information, it will be sufficient for one agency (per jurisdiction) to provide it.

Information about water access rights to be made available

(1)   An agency of a Basin state that holds information listed in the section 
below must provide the information to the Authority. The agency must 
provide the information in relation to all current water access rights, 
other than water allocation, issued by the State.

(2)   If more than one agency of the state holds the information, it is 
sufficient for one agency to provide the information on behalf of 
the State.

(3)   If the information is changed, an agency of the state must notify the 
Authority of the change.

(4)   The information must be provided in the form prescribed by the 
Authority from time to time.

(5)   The information must be provided within the time periods prescribed 
by the Authority from time to time.

Types of information about water access rights 

(1)   The information about water access rights which must be provided 
under the section above is as follows:

 (a) location (water resource name),

 (b) water resource type (regulated, unregulated, groundwater),

 (c) priority or reliability class, if applicable,

 (d) total volume of water access right on issue of that kind,

 (e) reliability profile (both long-term and more recent),

 (f)  fees and charges payable by the holder of the water access right 
to infrastructure operators and agencies of the State,

 (g) applicable carryover policy, if any,

 (h)  dates of allocation announcements, method for announcing 
allocation and any other applicable regular policy announcements 
(e.g. a link to the appropriate allocation determination website), 
if applicable,

 (i) information on how allocation levels are determined, if applicable,

 (j)  [links] to applicable trading rules and rules relevant to the water 
resource or trading zones within the water resource (e.g. minimum 
flow requirements),

 (k)  areas (including any trading zones) to which the water access 
right (and any water allocated under that water access right) 
may be traded (by way of water access entitlement tagging or 
otherwise), 

 (l)  areas (including any trading zones) from which water access rights 
can be traded to the [water resource location].

(2)   In this section ‘fees and charges’ means fees and charges that are 
payable because the water access right is held for example, bulk 
water charges and water planning and management charges —
(rather than fees and charges imposed for other reasons, such as a 
fine for a breach of state water management law).
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Information about trading rules and processes

Basin state governments providing trading rules to a central 
information point

The Basin Plan water trading rules will require that Basin state governments 
provide, to MDBA, all applicable rules, as changed from time to time, 
regulating the trade of water access rights. The rules should be provided 
in a compiled form, but may use cross-references to other documents. 
Where cross-references are used, the document will be required to explain 
the context in which the linked document relates to rules contained in 
the compilation.

An agency of a state must provide trading rules 

(1)   An agency of a Basin state with responsibility for rules regulating the 
trade of water access rights in its jurisdiction must provide a copy of 
the rules to the Authority:

 (a) within 90 days after the commencement of the plan,

 (b)  if the rules change — as soon as practicable, but in any case 
within one month of the change.

(2)   Subsection (1) does not apply to the following rules:

 (a) the Basin plan water trading rules, 

 (b)  rules of a kind referred to in the section titled ‘An irrigation 
infrastructure operator must provide trading rules’.

(3)  The rules must be provided in a consolidated form.

(4)   If the rules include material by way of a reference to 
another document:

 (a)  the rules must explain how the referenced document relates to 
the rules, 

 (b)  the referenced documents must be publicly available online.

Irrigation infrastructure operators providing trading rules

The Basin Plan water trading rules will require that irrigation infrastructure 
operators provide their trading rules, as changed from time to time, 
for trade within, into, or out of the irrigation infrastructure operator’s 
irrigation network.

Their trading rules will have to be provided: 

•	 to MDBA, for those irrigation infrastructure operators entitled under 
water access entitlements to at least 10 GL

•	 on request, for all irrigation infrastructure operators
•	 on their website, for those irrigation infrastructure operators that have 

a website.

Irrigation infrastructure operators’ trading rules should be provided in a 
compiled form, but may use cross-references to other documents. Where 
cross-references are used, the document will need to explain the context in 
which the linked document relates to rules contained in the compilation.

River red gum and lignum at Clear 
Lake, part of the Narran Lakes Nature 
Reserve, New South Wales, 2008
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An irrigation infrastructure operator must provide trading rules

(1)   An irrigation infrastructure operator must provide a copy of any rules 
made by it which govern the trade of tradeable water rights within, 
into, or out of the irrigation infrastructure operator’s irrigation network 
upon request to the Authority:

 (a) within three months after the commencement of the plan,

 (b)  if the rules change — as soon as practicable, but in any case 
within one month of the change.

(2)   If the irrigation infrastructure operator has a website, it must publish 
the rules on the website:

 (a) within three months after the commencement of the plan,

 (b)  if the rules change — as soon as practicable, but in any case 
within one month of the change.

(3)   If the sum of the volume of water to which the irrigation infrastructure 
operator is entitled under water access entitlements held by the 
irrigation infrastructure operator is at least 10 GL, the irrigation 
infrastructure operator must also provide a copy of the rules to 
the Authority.

(4)  The rules must be provided in a consolidated form.

(5)   If the rules include material by way of a reference to 
another document: 

 (a)  the rules must explain how the referenced document relates to 
the rules,

 (b) the referenced documents must be publicly available online.

Note: see S. 4 of the Water Act for the meaning of ‘irrigation 
infrastructure operator’.

Information about trading volumes and prices

The Basin Plan water trading rules will provide that an approval authority 
must not approve a trade unless the seller has reported the agreed price to the 
approval authority.

The above requirement will not preclude a Basin state from otherwise 
collecting price information.

The Basin Plan water trading rules do not need to contain obligations 
concerning subsequent publishing of price and volume information. This is 
because, under existing legislation (Water Regulations 2008 [Cwlth]), approval 
authorities must report any price and volume information they collect to the 
Bureau of Meteorology. This will facilitate reporting to the National Water 
Market System. 

MDBA assessed the Australian Competition and Consumer Commission 
advice and it was considered appropriate that price information be collected as 
part of the trade approval process. Consequently, the water trading rules will 
seek to ensure that water access right holders provide this information before 
a trade is approved.
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Price to be reported as a condition of approval of trade 

(1)   If the trade of a water access right requires the approval of an 
approval authority, the seller of a water access right must notify 
the approval authority in writing of the price agreed for the trade. 
The notice must be given either at, or before, the time the approval 
is sought. 

(2)   If the trade of a water access right does not require the approval of 
an approval authority but does require registration, the seller must notify 
the registration authority of the price agreed for the trade. The notice 
must be given either at, or before, the time the registration is sought.

Allocation and policy announcements

Standards for making allocation announcements

Governments (or their delegates) making allocation announcements, or 
announcing policy changes or information that would have a material effect 
on the price or value of water access rights (such as changes to carryover 
conditions, changes in the ability to trade between trading zones, or 
amendments to previous announcements), should make those announcements 
to the entire market at the same time.

The trading rules will provide that the information must be made ‘generally 
available’, such that any interested member of the public could find out 
the information.

Meaning of ‘water announcements’ and ‘material effect’

(1)   ‘Water announcement’ means a public announcement of either of the 
following kinds:

 (a) an allocation announcement, or

 (b)  an announcement of a policy change, or of information that would 
have a material effect on the price or value of water access rights, 
including but not limited to:

(i)  changes to carryover conditions, or

(ii)  changes in the ability to trade between trading zones, or

(iii)  amendments to previous announcements.

(2)   An announcement of a policy change or information is taken to have 
a ‘material effect’ on the price or value of water access rights if the 
information would, or would be reasonably likely to, influence a 
person in deciding whether to acquire or dispose of such rights. 

‘Allocation announcement’ means an announcement specifying the 
volume of water allocated to water access entitlements.

Note: an announcement could increase or decrease the volume of 
water allocated. 

Water announcements must be made generally available

(1)   A person must ensure that a water announcement made by [it] is 
made in such a manner as to be generally available.

(2)   Information is ‘generally available’ if:

 (a)  it has been published in a manner that would, or would be likely 
to, bring it to the attention of interested members of the public, 
and

 (b)  since it was published, a reasonable period for it to reach such 
persons has elapsed.
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Parties working with allocation announcements

Parties privy to allocation announcements and announcements of policy 
changes or information that would have a material effect on the price or 
value of water access rights will be prohibited from trading any water access 
right that is the subject of the relevant announcement, or whose price or 
value would be materially affected by the relevant announcement, until the 
announcement is made to the entire market and is generally available.

Person not to trade if aware of water announcement before it is 
made generally available 

A person who is aware of a water announcement before it is made 
generally available must not trade any water access right that is:

(a) the subject of the water announcement, or 

(b)  whose price or value would be materially affected by the 
water announcement,

until the water announcement is made generally available.

Impact of water 
trading rules
Water access rights will be more 
freely tradeable within the market 
and between users within different 
locations and purposes. Water 
entitlements will be tradeable 
between irrigators and non-
irrigators, towns and cities, sole 
traders and holding companies, 
and environmental managers and 
recreational users. All entitlement 
holders will be treated equally. 
People will be able to make their 
own decisions about their portfolio 
of assets, their drought 
management strategies and their 
cash-flow strategies.

Restrictions on trade will be confined solely to environmental and physical 
constraints, hydrologic connection and water supply considerations, low 
hydraulic connectivity, or any combination of these in relation to a Basin 
water resource. Apart from these, the water trading rules will effectively 
give a person the right to trade free of any volumetric restrictions. Access 
to information will be improved by making sure that all state, territory and 
irrigation infrastructure operator trading rules are made readily available. 
Allocation announcements, which are fundamental to the trading system, 
will be more transparent, leading to greater certainty in transactions and 
driving down transaction costs.

Pelican in flight over Lake 
Alexandrina, South Australia


