
 

 FI
N

A
L 

R
E

P
O

R
T 

 
October 2014 

A FRAMEWORK FOR 
INCORPORATING CHANGES TO 
BDL ESTIMATES PRESENTED IN 
THE BASIN PLAN  

             
  

 



 

Contents 
 
Executive Summary 4 
1. Introduction 9 

1.1. Aim and scope 9 
1.2. Overview of Estimation Methods 9 
1.3. Need for improvements in take estimation methods and  
 revisions of BDLs 10 
1.4. Framework Structure 11 
1.5. Using the Framework 11 

2. Triggers for Revising Methods 13 
2.1. State Reporting Requirements Relevant to the BDL 13 
2.2. Non Statutory Reporting Pathways 14 
2.3. Triggers for Revising Take Estimation Methods 14 

3. Determining Whether an Update to the Method Used to Estimate Take  
 Under the BDL Should Be Made 19 

3.1. Background 19 
3.2. Principles 20 
3.3. Applying the Principles 20 

4. Assessing the scientific robustness of updated methods used to  
 estimate take under the BDL 23 

4.1. Background 23 
4.2. Principles 23 
4.3. Applying the Principles 24 

5. Assessing Whether to Revise the Estimate of the BDL 28 
5.1. Background 28 
5.2. Principles 29 
5.3. Applying the Principles 29 

6. Communication Strategy for BDL Revisions 38 
6.1. Background 38 
6.2. Communication Strategy 38 

7. Application of Guidelines and Framework Testing 41 
7.1. Background 41 
7.2. Testing of the Framework 41 

References 44 
 

A Framework For Incoporating Changes To BDL Estimates Presented In The Basin Plan  

Final Report October 2014 Page 2 
 



 

Tables 

 

Table 1 - Determining whether to update the BDL assessment method ................................. 21 
Table 2 – Criteria for evaluating hydrological models used for take estimation ...................... 24 
Table 3 - Criteria for evaluating methods other than hydrological models used for 

take estimation ......................................................................................................... 26 
Table 4 – Assessment of significance of the revised modelled take estimate to the 

BDL .......................................................................................................................... 30 
Table 5 – Assessment of significance of the revised non modelled take estimate to 

the BDL .................................................................................................................... 31 
Table 6 – Risk Assessment Matrix ........................................................................................... 32 
Table 7 – Assessment Guidelines for the Likelihood of the revised BDL Estimate 

Being Scientifically Robust ...................................................................................... 32 
Table 8 – Assessment Guidelines for Consequences of new BDL estimate ........................... 33 
Table 9 – Action required as a result of risk assessment ........................................................ 33 
Table 10 – Cost Benefit Decision Matrix .................................................................................. 35 
Table 11 - Definitions for benefits of revising the BDL estimate .............................................. 36 
Table 12 - Definitions for costs of revising the BDL estimate .................................................. 37 
Table 13 – Scenario Testing of the Framework ....................................................................... 41 

 

A Framework For Incoporating Changes To BDL Estimates Presented In The Basin Plan  

Final Report October 2014 Page 3 
 



 

Executive Summary 
This document aims to provide guidance with respect to two areas. These being: 

• The need to revise methods used for determining components of take under the BDL for an 
SDL resource unit (SDL RU).  

• The need to revise one or more components of take, and thus the BDL estimate for an SDL 
resource unit (SDL RU). 

Collectively these guidelines provide a framework in which improvements in methods used to 
estimate components of take under the BDL can be made for surface water systems. The 
framework provides a platform through which the methods used for BDL estimation under the 
Basin Plan can be revised and the risks associated with the revision be managed.  

The framework will improve certainty and transparency for stakeholders regarding the 
incorporation and utilisation and effect of new knowledge and information relating to the 
determination of estimates of take making up BDL. It will ensure that communication regarding 
improvements in methods used to estimate take and thus revision of the BDL estimates is timely 
and appropriate. 

The framework is presented in seven chapters consisting of: 

• Specification of triggers for updating methods (Chapter 2) 
• Determining whether an update to the take component estimation method should be made 

(Chapter 3) 
• Assessing the scientific robustness of updated methods (hydrological models and others) 

used to estimate take under the BDL including their quality assurance (Chapter 4) 
• Assessing whether to revise a BDL estimate (Chapter 5) taking into account the risks, 

benefits and costs. 
• A communication strategy for revisions to take estimation methods and BDL estimates for 

the MDBA, Basin States and other stakeholders (Chapter 6) 
• Examples of application of the framework for a number of likely scenarios (Chapter 7) 

The framework may be used sequentially from Chapter 2 to 5 or from alternate starting points as 
appropriate. This will be dependent upon whether an update to a method for take estimation has 
already been developed, and whether a revised estimate of the take component and BDL has 
already been made.  The broad application of the framework and its relevant chapter is presented 
in Figure 1. The application process broadly consists of:  

• The Authority receiving information that may affect the method used to estimate take under 
the BDL, if applicable the Authority will update the method.  

• The Authority assessing the need to update the take, if applicable the Authority will 
determine a revised take estimate. 

• Communicating the BDL revision with jurisdictions and stakeholders 
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Specification of Triggers for Revising BDL Estimation Methods 
  
A key driver for this framework is the strong likelihood that the methods for estimating 
components of take that make up the BDL for each SDL resource unit will change over time. 
These changes can be as a result of number of factors including: 
 

• New or improved data that the component of take estimate is based on. This can be climatic 
data such as rainfall and streamflow information, or development data such as water 
extractions and on farm storage volumes.  

• New science, such as completely new methods for calculating the take components and BDL 
estimate. Alternatively, improvements to existing methods through better mathematical 
equations that represent physical and user processes such as transmission losses, crop 
demands, or user behaviour in terms of planting decisions. 

• Better representation of policies, allocation, accounting and river operational rules that apply 
under the definition on the BDL estimate.  

Given that changes in the methods used to estimate take under the BDL are likely, it follows that 
changes in the BDL estimates at the SDLRU and Basin scale are also likely. The question then 
arises as to when a revised estimate to the BDL should be incorporated to BDL estimates 
presented in the Basin Plan. Additional questions relating to how this information is 
communicated to both jurisdictions and stakeholders also need to be answered. This framework 
addresses these issues. 

Determining Whether an Update to the Methods Used to Estimate Take 
Under the BDL Should Be Made 
 
The potential need for a method update is identified through either the reporting provisions under 
the Basin Plan and Water Act, or through other alternate non statutory pathways. These may 
include information provided directly from jurisdictions or stakeholders, or through scientific 
advances in estimation methods that the Authority becomes aware of. 

In determining whether and when an update to a method should occur it is helpful to group 
triggers into categories which reflect the purpose of the update. These categories are  

• Better adherence to the BDL definition. 

• More robust estimate of take component under the BDL. 

• SDL compliance. 

There are number of principles that should be followed when determining the need to update a 
method for estimating take under the BDL. A principle in this document is defined as a 
fundamental proposition that will serve as the foundation for a system for a chain of reasoning. 
Foundation principles for determining the need to update a method for estimation of take under 
the BDL consist of: 
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Principle 1: Any updates in the method should lead to an improvement in either: 

• how take is represented under the Basin Plan BDL definition, 

• the scientific robustness of the estimate, 

• compliance with the SDL. 

Principle 2: The potential benefits of updating the method should outweigh the update costs. 

Principle 3: The need to update a method should consider the significance of the change in 
information or method in qualitative terms. 

Principle 4: If multiple updates to the method or methods are to be undertaken, the cumulative 
change should be assessed.   

Principle 5: The need to update the method used to estimate take under the BDL should consider 
all SDL compliance actions that are related to the BDL.  

 
Assessing the scientific robustness of methods used to estimate take 
under the BDL 
 
A decision to update a method for estimating take or revise an estimate of the BDL under the 
Basin Plan will require an assessment of the scientific rigour of the model or method that gives 
rise to the estimate. This assessment should involve of a number of criteria that are agreed upon 
by the Authority and the jurisdiction. A quality assurance (QA) process for accrediting models 
and methods used for BDL estimates is presented in Chapter 4 of these guidelines. 

The principles by which models and methods can be quality assured are: 

Principle 1: The method should be fit for purpose. 

Principle 2: The method shall incorporate all relevant data for the take component. 

Principle 3: The method should be flexible enough to allow for improvement both now and into 
the future. 

Principle 4: The method should meet the definition requirements of Schedule 3 of the Basin 
Plan.  

Principle 5: The method should be sufficiently documented such that estimates of take under the 
BDL can be reproduced. 

Principle 6: The method selected should be sufficiently documented such that any limitations 
and uncertainties in the method are known. 
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Assessing whether a BDL estimate should be revised 

After one or more take components under the BDL have been revised an assessment of whether 
to revise a current BDL estimate should be made. An assessment of the need to revise a BDL 
estimate should consider the risks, the benefits and the costs.  

Risk in these assessment guidelines is defined as the product of the likelihood of an event 
occurring multiplied by the consequences of its occurrence. The likelihood of revising BDL 
estimate on the register will be dependent upon its potential to be scientifically robust and the 
time since it was last updated. The consequences of its revision will need to consider the 
significance of the revision, the levels of stakeholder sensitivity, and its effect on SDL 
compliance.  The following principles should apply when assessing whether a BDL estimate 
should be revised. 

Principle 1: Revision of the BDL estimate should involve an assessment of the risks, costs and 
benefits. 

Principle 2: The risk of revising the BDL estimate should consider both the likelihood of an 
event occurring and its consequence.  

Principle 3: The likelihood of revising a BDL estimate must directly relate to improvement in 
scientific robustness and/or SDL compliance.  

Principle 4: The consequences of revising a BDL estimate should consider the significance of 
the change to the BDL at both the SDL Resource Unit scale and basin scale.  

 
Communication Strategy for BDL Revisions  

Each of the Chapters that make up the framework for incorporating changes under the BDL will 
require a level of communication between the Authority, jurisdictions, and stakeholders.  

The timing of when the results of framework application should be communicated to 
jurisdictions and stakeholders will differ for each framework component. The intention to update 
a method used to estimate take, and the results of update on take estimates require 
communication between the Authority and the relevant Jurisdiction. This communication can 
occur at anytime during the water year.  

The timing associated with assessing and communicating whether a revision to a BDL estimate 
should occur is fixed, and will be done at the end of each water year. This is to allow any flow on 
effects caused by changes to the SDL estimate to be incorporated into the reporting requirements 
of the Basin Plan and Section 71 of the Water Act. It is important to note that whilst an estimate 
of the BDL and as a consequence SDL for an SDLRU may change at the end of a water year this 
will have no effect on the reduction targets stated in Schedule 2 of the Basin Plan. 

The different aspects of framework application that will require communication relate to: 
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• Assessing whether a take estimation method should be updated. 
• The results of any method update including its scientific robustness. 
• Assessing whether the BDL should be revised. 
• Any BDL revisions that occur. 

 

There are a number of mechanisms available for communication of the results of framework 
application. These could consist of media releases, briefing notes, emails or through web based 
means. One of the most important communication mechanisms will be through the establishment 
of a web based BDL register. The register will be available for viewing by both jurisdictions and 
stakeholders. The register will include the latest BDL estimate for each SDLRU, together with 
the forms of take under the BDL.  Reasons for revisions of any take components and BDL, along 
with the date of the revision will also be available on the register. 
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1. Introduction 

1.1. Aim and scope 

The Baseline Diversion Limits (BDLs) are presented in Schedule 3 of the Murray Darling Basin 
Plan. The BDL represents the baseline limit from which reductions in extractions (the reduction 
amount) to derive the Sustainable Diversion Limit (SDL) are made.  

The broad definition of the BDL is the sum of the long-term annual average volume of 
components of take under development and state water management law that existed in 2009 
over a specified climatic period.  Components of take that make up the BDLs for surface water 
systems include water diverted from or intercepted by:  

• Regulated and unregulated watercourses. 

• Floodplain harvesting. 

• Runoff dams. 

• Commercial plantations. 
 

This document aims to provide guidance with respect to two areas. These being: 

• The need to revise methods used for determining components of take under the BDL for an 
SDL resource unit (SDL RU).  

• The need to revise one or more components of take, and thus BDL estimate for an SDL 
resource unit (SDL RU). 

Collectively this document provides a framework in which changes in BDL estimates can be 
incorporated. The framework provides a platform through which the best available and robust 
methods for take estimation under the BDL can be taken on board and risks associated with 
revision be managed.  

The framework will improve certainty and transparency for stakeholders regarding the 
incorporation and utilisation and effect of new knowledge and information relating to the 
determination of estimates of take making up the BDL. It will ensure that communication 
regarding improvement in methods used to estimate take and revision of BDL estimates is timely 
and appropriate. 

1.2. Overview of Estimation Methods 

The methods of estimating take under the BDL include both modelled and non modelled 
approaches.  
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Modelled methods typically use hydrologic models that are based on water balance at the 
catchment or river system scale. Unmodelled methods typically use empirical relationships based 
on observed data.    

Modelled take makes up a large component (78%) of the total Baseline Diversion Limit (BDL) 
(MDBA 2012) . The modelled component of the BDL has generally been defined as the long-
term annual average limit on the quantity of water that can be taken from regulated rivers 
excluding take under basic rights and by floodplain harvesting calculated by: 

(i)  summing the quantity of water that would have been taken by those forms of take for 
each year of the historical climate conditions (July 1895 to June 2009) calculated on the 
basis of the quantity of water that can be taken under State water management law as at 
30 June 2009; and  

(ii)  dividing that quantity by all of the years of the historical climate conditions; 

Variations to this broad definition do occur from SDLRU to SDLRU, for example exclusions for 
water recovered under by the Living Murray and by Water for Rivers. 

Non modelled methods for estimation of take are typically based upon empirical relationships 
that use relevant input data to make estimates. Non-modelled take estimates make up a relatively 
small component (22%) of the total Baseline Diversion Limit (BDL) (MDBA 2012). The non 
modelled take component of the BDL has typically been defined as the longterm annual average 
take under either the level of development or state water management law that existed on 30 June 
2009.  

1.3. Need for improvements in take estimation methods and revisions of 
BDLs  

A key driver for the framework is the strong likelihood that the methods for estimating 
components of take that make up the BDL for each Sustainable Diversion Limit Resource Unit 
(SDLRU) will change over time. These changes can be the result a number of factors including: 

• New or improved data that the component of take estimate is based on. This can be climatic 
data such as rainfall and streamflow information, or development data such as water 
extractions and on farm storage volumes.  

• New science, such as completely new methods for calculating the take components and BDL 
estimate. Alternatively, improvements to existing methods through better mathematical 
equations that represent physical and user processes such as transmission losses, crop 
demands, or user behaviour in terms of planting decisions. 

• Better representation of policies, allocation, accounting and river operational rules that apply 
under the definition on the BDL estimate.  

Given that changes in the methods used to estimate take under the BDL are likely, it follows that 
revisions to BDL estimates at the SDLRU and Basin scale are also likely. The question then 
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arises as to when a revised estimate of the BDL should be made and how should it be presented 
and communicated to jurisdictions and stakeholders. This framework addresses these issues. 

1.4. Framework Structure  
The framework is presented through a series of principles which are then applied through a 
number of criteria and decision trees. The framework is presented in seven chapters consisting 
of: 

• Specification of triggers for updating methods (Chapter 2) 
• Determining whether an update to the take component estimation method should be made 

(Chapter 3) 
• Assessing the scientific robustness of updated methods (hydrological models and others) 

used to estimate take under the BDL including the quality assurance (Chapter 4) 
• Assessing whether to revise a BDL estimate (Chapter 5), taking into account the risks, 

benefits and costs. 
• A communication strategy for revisions to take estimation methods and BDL estimates for 

the MDBA, Basin States and other stakeholders (Chapter 6) 
• Examples of application of the framework for a number of likely scenarios (Chapter 7) 
 
The framework may be used sequentially from Chapter 2 to 6 or from alternate starting points as 
appropriate. This will be dependent upon whether an update to a method for take estimation has 
already been developed, and whether a revised estimate of the take component and BDL has 
already been made.  

1.5. Using the Framework 
A summary of how the framework should be used in practice is presented in the flow chart of 
Figure 1. As can be seen, its use is triggered by the reporting requirements outlined in Chapter 2, 
with the Authority assessing whether the current methods used to estimate take under the BDL 
are likely to be affected. The Authority uses information provided by the jurisdiction and any 
other relevant non statutory information to decide whether estimates of take under the BDL are 
likely to be affected. A conclusion of no effect results in the current take estimate and the BDL 
not being revised whilst if an effect is detected then the application of the framework can follow 
two possible paths in Figure 1. The choice of path is dependent upon whether the jurisdiction has 
already calculated a revised take and BDL estimate.   

If the jurisdiction has calculated a revised take and BDL estimate, the Authority will evaluate its 
robustness using the guidelines of Chapter 3. If no revised estimate has been made, the Authority 
will assess whether there are any other information sources (non statutory pathways) that indicate 
that the method used to estimate take under the BDL should be updated using the guidelines of 
Chapter 4. If the Authority determines that the method should be updated, then a new take 
estimate should be made and the guidelines of Chapter 3 should be followed. If the Authority 
determines that the methods for estimating take do not require updating then take estimation 
methods and the current BDL estimate should be maintained.    

The decision to whether revise an estimate of the BDL, should be assessed by the Authority 
using the guidelines of Chapter 5. A decision not to revise BDL estimate results in the current 
estimate being maintained,, whist the converse results in the BDL being revised and the register 
updated. 
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Figure 1 – Framework Application 
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2. Triggers for Revising Methods 
The need to investigate whether the methods used to determine the take components that make 
up the BDL estimate require revision and ultimately whether a revision to the BDL needs to be 
made can be prompted by a number of triggers and reporting mechanisms. Triggers could 
include new estimates of a component of take under the BDL being provided to the Authority, or 
through new information relating to the methods used to estimate BDL take components coming 
to light.  

Mechanisms for delivering this information to the Authority could include reporting provisions 
under the Water Act and the Basin Plan as well as non statutory means through affected 
stakeholders and other scientific service providers. These reporting provisions and the 
information that may be contained in each that is relevant to the methods used to determine the 
BDL are discussed in the following sections.  

2.1. State Reporting Requirements Relevant to the BDL 

Reporting requirements for the methods used to determine BDL estimates are not specified 
directly under either the Act or the Basin Plan. However, Schedule 12 of the Basin Plan presents 
a number of matters for which reporting may trigger a reassessment of whether the methods used 
to determine take components and the BDL estimate require. These matters may be reported on 
either annually or 5 year reporting intervals and include: 

• The effectiveness and management of risks to Basin water resources (yearly). 

• The transition to long-term sustainable diversion limits (yearly). 

• Compliance with water resource plans (yearly). 

• Reporting requirements under Section 71 of the Water Act (yearly). 

Under section 71 of the Water Act, each Basin State must, within 4 months after the end of a 
water accounting period for a water resource plan area in the Basin State give the Authority a 
written report that sets out a number of items. Those most relevant to the BDL estimate and the 
methods that underpin its calculation are: 

• the quantity of water permitted to be taken from the water resources of the water 
resource plan area during the water accounting period; 

• the quantity of water actually taken from the water resources of the water resource plan 
area during the water accounting period; 

• details of the water allocations made in relation to the water resources of that area in 
relation to that water accounting period; 

• an assessment of compliance with any long-term annual diversion limit for the water 
resources of the area, or for a particular part of those water resources, in accordance with 
the method specified in the Basin Plan; 
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• if there has been non-compliance with any long-term annual diversion limit for the water 
resources of the area, or for a particular part of those water resources--the actions that the 
Basin State proposes to take to ensure that the limit is complied with in the future. 

In addition to the reporting requirements outlined above, the submission and accreditation of 
water resource plans under the Basin Plan will also provide another opportunity for potential 
reassessment of the BDL estimate and the methods used for its calculation.  

2.2. Non Statutory Reporting Pathways  

There may be instances and times outside of those listed in section 2.1 in which the Authority 
becomes aware (as part of its day to day operation) of new information which is relevant to the 
method of calculation take components and the BDL estimate. For example, advances in the 
science relating to the methods used to determine take components or improvements in data that 
methods are based on. Under these circumstances the Authority may assess the need to update 
the methods used to determine take components and whether a revised BDL estimate needs to 
made outside of the reporting requirements identified in the previous section. 

2.3. Triggers for Revising Take Estimation Methods  

The “triggers” or circumstances that may lead to an assessment of whether the methods used to 
determine a BDL estimate and its take components require revision relate to: 

• New or improved data that the method used to estimate a BDL take component is based on. 
This can be climatic data such as rainfall, temperature and streamflow information, or 
development data such as runoff dam characteristics and on farm storage volumes.  The 
Basin Plan requires use of best available hydrological and meteorological information for the 
July 1895 to June 2009 period. 

• New methods for estimation of the BDL take component. Such as new computer models. 

• Improved representation of physical and user processes in existing methods used to estimate 
take under the BDL. 

• Better representation of policies, allocation, accounting and river operational rules that apply 
under the definition of the BDL estimate. 

• SDL compliance activities using methods that are common to those used to estimate the 
BDL and its take components. 

These are discussed in further detail in the following sections.  

2.3.1 Water Management Policies and Rules 

The water management rules that apply to the allocation, accounting and delivery of water are 
represented in the methods that are used to estimate the BDL. Typically this is for what applied 
under state water management law in 2009.  The method representation of these may be 
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improved over time as new information on how the policies and rules were implemented in 
practice becomes available. As with other information types, if this occurs there is potential for 
change in the take component estimate under the BDL. Examples of areas where changes to 
methods may occur include: 

• incorporation of more representative allocation, accounting and operational arrangements 
for regulated watercourse diversions, and  

• a more accurate representation of water access rules that existed under statutory water 
sharing plans at a relevant point in time. 

2.3.2 SDL Compliance Activities 

The SDL for a resource unit is defined as the BDL less a reduction amount. Consequently, the 
methods used for SDL establishment and compliance are closely related to those used to 
determine take under the BDL.  

As part of SDL compliance activities, methods for determining actual and permitted take will be 
developed. As for take under the BDL these methods are likely to include both modelled and non 
modelled approaches.  

There is a strong likelihood that development of methods for SDL compliance will lead to new 
and improved methods for determination of take under the BDL. This in turn may lead to revised 
estimates of the BDL.  

2.3.3 New or Improved Data 

Rainfall 

Rainfall-runoff models are often used to estimate a time series of flow inputs for river system 
models. The reliability of these models is highly dependent on accurate representations of spatial 
and temporal variations in rainfall. Rainfall data is also used in the river system models to 
determine crop demands. 

River system models are applied over long periods, spanning 100 years or more. Adequate 
information on rainfall is generally available for recent decades, but fewer rainfall stations are 
available as the models are extended back in time, resulting in a loss of detail in spatial and 
temporal rainfall variability. This affects the ability of the models to produce an estimate of the 
take components of the BDL. Improved information on rainfall spatial and temporal variability 
will lead to changes in the models and estimates of take components that make up the BDL. 

Temperature 

As with rainfall, temperature data can be used in methods for BDL take component estimation 
through computation of irrigation demands via regression equations. More representative 
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temperature data may lead to changes in computed demands which in turn may result in changes 
to the models and estimates of take that make up the BDL.  

Potential Evapotranspiration 

Potential evapotranspiration is less variable than rainfall, both in space and time. As a result, 
reasonable estimates of potential evapotranspiration can generally be derived from available 
data. Estimates of take under the BDL are likely to be less influenced by changes in potential 
evapotranspiration information when compared to other input data types. However, changes in 
potential evapotranspiration information will still need to be reflected in the methods used to 
estimate take under the BDL.  

Streamflows 

Investigations such as those by Ozbey et al. (2008) have shown that conventional streamflow-
gauging stations typically exhibit errors of 5 to 15 per cent when measuring medium to high 
flows, with the error when measuring low flows often higher. This means that methods used for 
BDL take component estimation that are reliant on streamflow data are being calibrated with a 
level of uncertainty. This uncertainty affects the ability of the methods to accurately define the 
available resource. Changes in streamflow therefore have the potential to change the estimates of 
take that make up the BDL.  

Watercourse Diversion Data 

Historical recorded diversions (for irrigation, industrial and town water use) are a key input to 
models that are used to estimate take under the BDL and have a significant influence on their 
calibration. The accuracy of information on diversions in some valleys or subcatchments within 
the valley is often poor due to inaccurate meters. In many instances, recorded historic metered 
diversion data is only available for regulated river watercourse users, and this is available for 
limited time periods and time steps  of monthly or quarterly intervals. Unregulated diversions are 
typically not metered and are estimated through empirically formula. Their accuracy is 
considered to be less than for regulated watercourse diversions.    

There is little that can be done to improve existing historic information on diversions, if the 
existing data is poor. A number of government-funded programs have recently been undertaken 
or are in the planning stages (particularly in the Murray-Darling Basin) to install accurate 
diversion meters across irrigation districts that are capable of measuring diversions at daily and 
sub-daily time steps. In addition, National standards for water meters have recently been 
developed under the National Water Initiative. The standards apply to meters that are installed 
after 1 July 2010. After that date, new water meters are required to be pattern approved (by the 
meter manufacture or supplier) in accordance with requirements of the National Measurement 
Institute. These measures will improve information on diversions in future. 

A Framework For Incoporating Changes To BDL Estimates Presented In The Basin Plan 

Final Report October 2014 Page 16 
 

http://nwc.gov.au/nwi


 

Methods that use models to estimate take under the BDL are likely to be recalibrated as 
improved diversion information becomes available. This is likely to result in the take 
components changing and the BDL estimates for SDLRUs improving over time. 

Development Data  

The methods used to estimate components of take that make up the BDL are often dependent 
upon information relating to a particular level of development. Development can include the 
types of crops grown, the areas they occupy and the infrastructure that supports them. A number 
of examples are presented in the following sections. 

The methods used to estimate take for runoff dams rely on information on storage areas and 
volumes. This information has historically been collected for small sample sites using a variety 
of methods including ground survey, satellite imagery, and photogrammetry. This information 
has then be used develop relationships that allow farm dam characteristics such as volume do be 
determined for sites outside the sample areas. These relationships are likely to improve over time 
as better data for more sample sites is collected. Consequently, the methods used and estimates 
of take that result for the runoff dam component of the BDL will also change.  

On farm storages or ring tanks are located on many of the floodplains of the Basin’s northern 
rivers systems and are typically used for capturing flows that are not controlled by government 
owned storages. Volumes of these storages have historically been based upon user supplied 
estimates or satellite imagery interpretations. Very little information has been obtained by direct 
survey measurement. In the future government initiatives such as the NSW Healthy Floodplains 
Project are likely to see better information being obtained on the volumes of these storages.   
This will lead to better representations of these storages in the models that are used to estimate 
floodplain harvesting. Consequently, these models and the estimates of take under the BDL that 
they produce are likely to change. 

In some of the methods used to estimate take under the BDL, information on areas are used as a 
basis for establishing a crop and plantation water demand. As with storages, historical 
information has often been voluntarily provided by users or collected via remote sensing 
methods. As these estimates improve, both retrospectively and into the future it is likely that the 
methods used to estimate take components under the BDL will change.  

2.3.4 New Science  

Whilst changes in data are the most likely reasons for reassessment of the methods used to 
estimate take under the BDL, the mathematical equations that are used within the methods may 
themselves be subject to change. This is particularly the case for simple methods which have 
been based upon limited data sets. Examples of these changes are presented in the following 
sections. 
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From time to time the processes that represent the movement of water and its use in some of the 
methods used to estimate take under the BDL will be refined. For example, due to limitations in 
data availability, transmission losses in the river system models used to estimate water course 
take typically lump all components of transmission loss into a single value which is varied with 
river flow. This approach does not reproduce the variations that occur on a seasonal or daily 
basis.  

Historically, transmission losses have not been well understood, with a lack of data to quantify 
and describe them. However, recent water balance studies (SKM 2010) are providing valuable 
information on the behaviour of the components of transmission losses and how to estimate these 
components. Current modelling platforms used in estimation of take under the BDL can 
incorporate complex functions capable of representing the actual loss processes, provided 
sufficient data is available to describe the loss behaviour. Consequently, as this information is 
included in the models used to estimate take under the BDL there is the potential for estimates of 
take and the BDL to change. 

Historical irrigation demands can be based on metered diversions. However, where metered data 
is not available they need to be estimated. The most common approach used to estimate 
irrigation demand for take under the BDL is to simulate relevant factors. These include crop 
water demand at different stages of the growth cycle and soil moisture in response to climate and 
irrigation practices. Improved information on a users cropping practices including decisions 
relating to the area planted, irrigated and harvested is likely to lead to more sophisticated crop 
models, and methods for estimating take under the BDL over time.  

In some cases changes to the science for a part of a method may be superseded by changes to the 
entire method. The most likely example is through the introduction of more sophisticated models 
such as eWater’s Source Rivers modelling application.  
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3. Determining Whether an Update to the Method Used to 
Estimate Take Under the BDL Should Be Made 

3.1. Background 

The guidelines in this chapter cover the assessment of potential updates to methods that have not 
already been incorporated into a revised method to estimate take under the BDL. If a revised 
method has already been developed, assessment should commence at Chapter 5 of this 
framework. 

As indicated in Chapter 2, the potential need for a method update may come to light through 
either the reporting provisions under the Basin Plan and Water Act, or through other alternate 
non statutory pathways. These may include information provided directly from jurisdictions or 
stakeholders, or through scientific advances in estimation methods that the Authority becomes 
aware of. 

An update to the methods used to estimate take under the BDL may be required for a variety of 
reasons. These have also been described in Chapter 2. In determining whether and when an 
update to a method should occur it is helpful to group these into categories which reflect the 
purpose of the update. These categories are briefly discussed in the following sections.  

3.1.1 Better adherence to the BDL definition 
The definition of the BDL for modelled and non modelled methods was presented in section 1.2. 
Detailed and specific definitions for each SDLRU can be found in Schedule 3 of the Basin Plan. 
A method may require updating in order to better adhere to the definition of take under the BDL. 
This update may or may not result in a change to the take estimate and the BDL. For example a 
method may be updated to better reflect an operational practice under the BDL definition, 
however this update does not result in a change to the long-term average diversion.  

3.1.2 More robust estimate of take component under the BDL  
If a change in a method used to estimate take under the BDL is likely to produce a change in the 
take estimate, then a decision to update the method needs to consider: 

• The likely robustness of the estimate  

• The extent to which the new take estimate contributes to the BDL at the SDLRU and 
Basin scale 

• The significance of the improvement of the estimate. 

In some cases methods used to estimate take may be altered to represent supply measures under 
the SDL adjustment framework. This may in turn affect the robustness of the method used to 
estimate the corresponding BDL take component. Determining whether the method used to 
estimate take under the BDL requires updating will be dependent upon the degree of 
commonality and interdependency between the method of take estimation under the SDL and 
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BDL. Methods for take component estimation under the SDL and BDL that are highly 
interdependent are more likely to lead to BDL take estimate method updates when SDL method 
updates occur. This may be the case even if the BDL estimate does not change markedly. 

3.1.3 SDL compliance  
Under the Basin Plan, the SDL is presented as a formula, and is expressed as the BDL less a 
reduction target. Therefore, an update to a method used for improved SDL compliance purposes 
(eg better inter annual representation of take) may lead to an update to a BDL take component 
estimation method even if a change in the take component estimate under the BDL is unlikely.  

3.2. Principles 

Foundation principles for determining the need to update a method for estimation of take under 
the BDL consist of: 

Principle 1: Any updates in the method should lead to an improvement in either: 

• how take is represented under the Basin Plan BDL definition, 
• the scientific robustness of the estimate, 
• compliance with the SDL. 

Principle 2: The potential benefits of updating the method should outweigh the update costs. 

Principle 3: The need to update a method should consider the significance of the change in 
information or method in qualitative terms. 

Principle 4: If multiple updates to the method or methods are to be undertaken, the cumulative 
change should be assessed.   

Principle 5: The need to update the method used to estimate take under the BDL should consider 
all SDL compliance actions that are related to the BDL.  

3.3. Applying the Principles 

The assessment of new information and the potential need for a reassessment of the method used 
to estimate take under the BDL has been grouped by the purpose of the update. Each of the 
purposes discussed in Chapter Error! Reference source not found. have separate assessment 
considerations. Table 1 defines the criteria which must be met before undertaking an update. 
Further detail for each component follows in the following sections.  
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Table 1 - Determining whether to update the BDL assessment method  

Purpose for update  Criteria to be met prior undertaking an update 

1. Better adherence to 
the BDL definition 
(Principle 1) 

1) The update of the method must lead to a moderate or major 
improvement in how the estimate is represented under the take 
component definition (Principle 3). For example 

• Improved representation of allocation and accounting system 
setting. 

• Improved representation of cropped areas, mixes, and user 
behaviour at the time to which the definition applies.  

• Improved representation of infrastructure such as storages, and 
pumps associated with the development level.  

2) The potential benefits of updating the method must be judged by 
both the Authority and the Jurisdictions as outweighing the costs of 
the update (Principle 2).  

2. More robust 
estimate of take 
component under the 
BDL (Principle 1) 

1) The update of the method must represent a moderate or major 
improvement in the robustness of the method (Principle 3). For 
example; 

• (2.1): The change, or cumulative changes, is likely to address 
previously unmet Quality Assurance criteria (see Chapter 4), or 

• (2.2): The change, or cumulative changes Principle 4), is likely 
to improve previously met Quality Assurance criteria (see 
Chapter 4). For example, significantly improved information or 
methods (Principle 3). 

Of the two criteria specified (2.1, 2.2) only one of them needs to be 
satisfied to warrant an update. The first criterion relates to 
improving the scientific robustness of the assessment method and 
may be sufficient to warrant an update even if the BDL estimate is 
not likely to significantly change. The second criteria relate to 
changes which will improve the quality of the estimate. 

Criteria 2.2 refers to the requirement that the update is based on 
significantly improved information or methods. This is a 
qualitative expert judgment which can only be quantitatively 
confirmed after the update has been assessed. However, the 
following guiding principles can be applied: 

• the change relates to an area of improvement highlighted in 
Section 2.3, or 

• the change is supported by scientific literature which 
demonstrates significant improvement in the estimate 

2) The potential benefits of updating the method must be judged by 
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both the Authority and the Jurisdictions as outweighing the costs of 
the update (Principle 2). 

4. SDL compliance 
(Principle 1) 

1) The update of the method is likely to contribute towards a 
significant improvement in SDL compliance (Principle 3). Or is a 
necessary consequence of updating the method used for estimating 
take under the SDL as part of SDL compliance (Principle 5). 

2) The potential benefits of updating the method must be judged by 
both the Authority and the Jurisdictions as outweighing the costs of 
the update (Principle 2). 
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4. Assessing the scientific robustness of updated methods 
used to estimate take under the BDL 

4.1. Background 

A decision to update a method for estimating take under the BDL will require an assessment of 
the scientific rigour of method (modelled or non modelled) that gives rise to the estimate. The 
assessment of scientific rigour of take components should involve of a number of criteria that are 
agreed upon by the Authority and the jurisdiction. A quality assurance (QA) process for 
assessing the scientific robustness of methods used to estimate components of take is presented 
in this chapter.  It is based upon criteria that have been historically applied by the Authority for 
accrediting models used to estimate regulated watercourse diversions.  The QA criteria can be 
applied in part or in full. For updates to methods, it is likely that many QA criteria have 
previously been evaluated. Thus reassessment of the robustness of updates to methods used to 
estimate take will only involve those criteria which are likely to be affected by the update.   

4.2. Principles 

The information presented in Chapter 2 and the discussion in section 4.1 can be synthesised into 
a number of principles that should be followed when determining the need to assess the 
robustness of a method for estimating take under the BDL. A principle in this document is 
defined as a fundamental proposition that will serve as the foundation for a system for a chain of 
reasoning. Principles under which the robustness of methods used to estimate take under the 
BDL can be assessed include: 

Principle 1: The method should be fit for purpose. 

Principle 2: The method shall incorporate all relevant data for the take component. 

Principle 3: The method should be flexible enough to allow for improvement both now and into 
the future. 

Principle 4: The method should meet the definition requirements of Schedule 3 of the Basin 
Plan.  

Principle 5: The method should be sufficiently documented such that estimates of take under the 
BDL can be reproduced. 

Principle 6: The method selected should be sufficiently documented such that any limitations 
and uncertainties in the method are known. 
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4.3. Applying the Principles 

Based on the above principles, the following sections detail the QA criteria that can be used to 
assess methods. Separate criteria are defined for modelled and non modelled methods. Each of 
the criteria has been assigned a level of essential, desirable or optional importance. This has been 
included to assist in categorising the scientific rigour of the take estimates from the most to least 
robust.  

4.3.1 Evaluating robustness of models  
QA criteria for evaluating models are presented in Table 2. 
 

Table 2 – Criteria for evaluating hydrological models used for take estimation  

 EVALUATION CRITERIA IMPORTANCE 
1 REPORT AND MODEL OVERVIEW AND 

DOCUMENTATION –  (Principle 5) 
 

1.1 Is there a clear statement of objectives in the report and are 
these objectives consistent with the requirements of 
Schedule 3 of the Murray Darling Basin Plan? 

Essential 

1.2 Are the major components of the water balance reported on 
and compared to the modelled results? 

Desirable 

1.3 Is the spatial extent of the modelled area clearly defined in 
the report?  

Essential 

1.4 Has the modelling platform already undergone external 
review?  If so have the findings of these reviews been made 
available? 

Desirable 

1.5 Have the limitations of the model been correctly identified 
and reported?   

Essential 

1.6 Are conclusions and recommendations reasonable and 
supported by evidence? 

Essential 

1.7 Has an appropriate set of future model improvements been 
identified and scheduled?  Where appropriate, do the 
proposed model improvements take account of increased 
data availability in the near future? 

Desirable 

1.8 Have the reasons why the new method is superior to the old 
method been identified and documented. 

Essential 

2 DATA ANALYSIS – (Principle 2)  
2.1 Has relevant data (surface water, landuse, diversions, 

climate, etc) been collected and analysed?  
Essential 

2.2 Is information on the spatial and temporal extent, and the 
quality of the available data, been provided? 

Essential 

2.3 Has the process of infilling data gaps and extending data 
beyond the period of record been highlighted and carried 
out appropriately? 

Desirable 

2.4 Has the process of establishing BDL conditions for the take 
component/s, as specified in Schedule 3 of the Basin Plan 
for the relevant SDL resource unit, for various model inputs 

Essential 
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 EVALUATION CRITERIA IMPORTANCE 
been competently undertaken and documented?  
 

3 MODEL STRUCTURE – (Principle 3)  
3.1 Is there a clear description of the conceptual model? Essential 
3.2 Is the adopted software appropriate for calculating the take 

component/s for the BDL? 
Essential 

3.3 Are all the principal flow inputs and outputs included and is 
the spatial extent appropriate? 

Essential 

3.4 Are all the relevant physical and management processes 
included and documented? Are these processes represented 
with an appropriate resolution? 

Essential 

3.5 Is the model flexible enough to be expanded or refined with 
the availability of more data in the future? 

Desirable 

3.6 Has sufficient bug testing of the software been undertaken? 
Is the software considered reliable for given application? 

Essential 

4 MODEL PARAMETERISATION AND VERIFICATION 
– (Principle 1) 

 

4.1 Has the calibration method been sufficiently documented? 
Have any non modelled methods used to parameterise the 
model (eg expert knowledge) been documented?  

Essential 

4.2 Where calibrated, are sufficient spatial and temporal 
observations used? Is the calibration based on data of 
suitable quality? 

Essential 

4.3 Has the model been checked to ensure that parameter values 
are realistic? 

Desirable 

4.4 Have an appropriate number and range of plots and 
statistics of the observed and modelled data been provided? 
Have residual errors been reported?   

Desirable 

4.5 Is model performance with respect to item 4.4 acceptable 
with respect to the quality of the available data? 

Essential 

4.6 Is model performance with respect to item 4.4 acceptable 
with respect to the requirements of 1.1 and any other 
intended use of the model? 

Essential 

4.7 Has the robustness of the model to operate outside the 
calibration period been established and documented? If not, 
have the reasons been documented? Have all other 
reasonable avenues for verifying and testing the model been 
undertaken and documented?  

Essential 

5 SCENARIO ASSESSMENT – (Principle 4)  
5.1 Can the model be used for assessing SDL adjustment 

measures? 
Desirable 

5.2 Can the model be used for SDL compliance assessment? Desirable 
5.3 Can the model be used for monitoring Basin Plan 

Environmental Flow Requirements through Specific Flow 
Indicators to ensure basin plan objectives are met? 

Desirable 

6 SENSITIVITY AND UNCERTAINTY ANALYSES -
(Principle 1) 

 

6.1 Have the potential uncertainties in the modelling process 
been discussed? eg. model inputs, model parameters and 

Essential 
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 EVALUATION CRITERIA IMPORTANCE 
model processes  

6.2 Have the potential uncertainties in the model outputs been 
discussed? 

Desirable 

6.3 Have the potential uncertainties in key model outputs been 
quantified? 

Optional 

7 MONITORING – (Principle 1)  
7.1 Has an assessment of the adequacy of the current 

monitoring network to support model development, been 
made? 

Optional 

7.2 Are recommendations made to upgrade the monitoring 
network where it is inadequate? 

Optional 

 

4.3.2  Evaluating robustness of empirical methods 
QA criteria for evaluating non modelled methods are presented in Table 3. 
 
Table 3 - Criteria for evaluating methods other than hydrological models used for 
take estimation  

 EVALUATION CRITERIA IMPORTANCE 
1 REPORT AND METHOD OVERVIEW AND 

DOCUMENTATION (Principle 5) 
 

1.1 Is there a clear statement of objectives in the report and are 
these objectives consistent with the requirements of Schedule 
3 of the Murray Darling Basin Plan? 

Essential 

1.2 Are the major components of the water balance reported? Desirable 
1.3 Is the spatial extent of the assessed area clearly defined in the 

report?  
Essential 

1.4 Has the method already undergone external review?  If so 
have the findings of these reviews been made available? 

Desirable 

1.5 Have the limitations of the method been correctly identified 
and reported?   

Essential 

1.6 Are conclusions and recommendations reasonable and 
supported by evidence? 

Essential 

1.7 Has an appropriate set of future improvements been identified 
and scheduled?  Where appropriate, do the proposed 
improvements take account of increased data availability in 
the near future? 

Desirable 

1.8 Have the reasons why the new method is superior to the old 
method been identified and documented. 

Essential 

2 DATA ANALYSIS (Principle 2)  
2.1 Has relevant data (surface water, landuse, diversions, climate, 

etc) been collected and analysed?  
Essential 

2.2 Is information on the spatial and temporal extent, and the 
quality of the available data, been provided? 

Essential 

2.3 Has the process of infilling data gaps and extending data 
beyond the period of record been highlighted and carried out 

Desirable 
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 EVALUATION CRITERIA IMPORTANCE 
appropriately? 

2.4 Has the process of establishing BDL conditions, as specified 
in Schedule 3 of the Basin Plan for the relevant SDL resource 
unit, for various model inputs been competently undertaken 
and documented?  

Essential 

3 METHODOLOGY (Principle 3)  
3.1 Is there a clear description of the methodology used?  Essential 
3.2 Is the method used sufficient for achieving estimating the take 

component/s associated with the BDL? 
Essential 

3.3 Is the method flexible enough to be expanded or refined with 
the availability of more data in the future? 

Desirable 

4 IMPLEMENTATION AND VERIFICATION (Principle 1)  
4.1 Has the implementation of the method, including data sources 

and parameterisation, been documented?  
Essential 

4.2 Is the data used to implement the method satisfactory?  Essential 
4.3 Have any assumptions or parameters been sanity checked to 

ensure they are realistic? 
Desirable 

4.4 Have any results been compared with a reliable independent 
data source?  

Essential 

4.5 Is the verification from item 4.4 acceptable with respect to the 
quality of the available data? 

Essential 

4.6 Is the verification from item 4.4 acceptable with respect to the 
intended use of the method? 

Essential 

5 SCENARIO ANALYSIS (Principle 4)  
5.1 Can the method be used for SDL compliance assessment? Desirable 
6 SENSITIVITY AND UNCERTAINTY ANALYSES 

(Principle 1) 
 

6.1 Have the potential uncertainties in the method been 
discussed? eg. data inputs, assumptions made 

Essential 

6.2 Have the potential uncertainties in the method outputs been 
discussed? 

Desirable 

6.3 Have the potential uncertainties in key method outputs been 
quantified? 

Optional 

7 MONITORING (Principle 1)  
7.1 Has an assessment of the adequacy of the current monitoring 

network to support assessment of the BDL component been 
made? 

Optional 

7.2 Are recommendations made to upgrade the monitoring 
network where it is inadequate? 

Optional 
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5. Assessing Whether to Revise the Estimate of the BDL 

5.1. Background 
After the methods used to estimate take for one or more components under the BDL have been 
updated and their robustness has been assessed using the criteria given in Chapter 4, an 
assessment of whether to revise the BDL estimate at the SDLRU and Basin scale should be 
made.  

In order to avoid continual frequent changes to BDL estimates, assessment of potential revisions 
to the BDL should occur at fixed times and a regular frequency. Ideally given the section 71 
Water Act reporting provisions, this should most likely occur annually at the end of each water 
year.  

Presently, estimates of the BDL and its take components are given in Schedule 3 of the Basin 
Plan. It is envisaged that any revised estimates of the BDL and take components for each 
SDLRU will be presented on a publicly available register. The register will include the latest 
BDL estimate for each SDLRU, together with the forms of take under the BDL.  Reasons for 
revisions of any take components and BDL, along with the date of the revision will also be 
available on the register. The register will be updated following the annual BDL estimate 
revision assessment.  

The assessment of whether to revise a BDL estimate on the register should consider the risks, the 
benefits and the costs associated with the revision. Risks in this framework are defined as the 
product of the likelihood of an event occurring multiplied by the consequences of its occurrence. 
The likelihood of revising BDL estimate on the register will be dependent upon its potential to be 
scientifically robust. The consequences of its revision will need to consider the significance of 
the revision, the levels of stakeholder sensitivity, and its effect on SDL compliance.   

5.1.1 Circumstances When the BDL May Not Be Revised 
It is important to note that take estimation methods may be revised without necessarily 
incorporating changes to the BDL. Examples of this include: 

• Where the qualitative assessment if the significance of change in the BDL of Chapter 3 
(refer to Table 1 criteria 2.2) was found to be incorrect. 

• Where an update to the definition of the BDL results in no change to the BDL estimate. 

• Where an update to the method results in improved inter annual estimates of take but no 
change to the long-term average annual estimate 
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5.2. Principles 

The following principles should apply when assessing whether to revise a BDL estimate. 

Principle 1: Revision of the BDL estimate should involve an assessment of the risks, costs and 
benefits. 

Principle 2: The risk of revising the BDL estimate should consider the relevance and importance 
for both SDL compliance and implications for the management objectives and outcomes to be 
achieved by the Basin Plan.  

Principle 3: The likelihood of revising a BDL estimate must directly relate to demonstrable 
improvement in scientific robustness and accuracy of the estimate for its use for SDL 
compliance.  

Principle 4: The consequences of revising a BDL estimate should consider the significance of 
the change to the BDL at both the SDL Resource Unit scale and basin scale.  

Application of these principles to determine when to revise a BDL estimate are described in the 
following section. 

5.3. Applying the Principles 
The risk assessment process is used as an initial filter to determine whether the assessment 
should proceed to cost benefit analysis or whether other actions are required. Costs relate to the 
resources required to revise the BDL estimate, any additional SDL compliance activities required 
and any communication costs associated with advising jurisdictions and stakeholders. Benefits 
would relate to improved SDL compliance. 

The likelihood of a revised BDL estimate not being scientifically robust and demonstrably more 
accurate (Principle 3) is based upon the QA guidelines of Chapter 4. Likelihood depends upon 
how many of the importance criteria were not met for the take component or components that 
make up the BDL. A revised estimate is deemed likely to be scientifically robust and more 
accurate when all essential and desirable quality assurance criteria are met and almost certain to 
be not scientifically robust and more accurate when hardly any of the criteria have been met. 

The consequences of revising a BDL estimate have been defined from major to negligible. Major 
consequence would involve: 

1. A significant change in the BDL estimates magnitude 

2. Alterations to SDL compliance activities, and  

3. Very high stakeholder sensitivity. 

On the other hand negligible consequences would involve the opposite. 
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5.3.1 Testing for the Significance of Change 
The significance of the change to the BDL estimate is assessed at both the SDLRU and basin 
scale (Principle 4) and is required for input the risk assessment in section 5.3.2. The following 
limits are used: 

• % change or a volume change in BDL estimate at SDL RU scale. 

• % change or a volume change in total BDL at Basin scale.  

Table 4 and Table 5 classify the change to the BDL resulting from updating the take estimate in 
terms of significance for modelled and non modelled methods.  The significance can be on the 
basis of a single change or cumulative changes to methods that have been made over a period of 
time.  

Table 4 – Assessment of significance of the revised modelled take estimate to the 
BDL 

Significance of 
change  

Criteria* 

Major  • The greater of a ±10% change in BDL or ±20 GL/y at 
SDLRU scale 
or 

• > ±1 % change at basin scale BDL 

Moderate • The greater of a ±5% change in BDL or ±10 GL/y at SDLRU 
scale 
or 

• > ±0.5% change at basin scale BDL 

Minor • The greater of a ±1% change in BDL or ±5GL/y at SDLRU 
scale  
or 

• > ±0.2% change at basin scale BDL 

Negligible  • The lesser of a ±1% change in BDL or ±5GL/y at SDLRU 
scale 
or 

• < ±0.2 % change at basin scale BDL 
Note: If more than one category applies the higher category should take precedence. 
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Table 5 – Assessment of significance of the revised non modelled take estimate to the 
BDL 

Significance of 
change  

Criteria* 

Major  • > ±30% change in SDLRU scale BDL, or ±90 GL/y or 

• > ±10 % change in basin scale BDL 

Moderate • > ±20% change in SDLRU scale BDL, or > ±50 GL/y or 

• > ±5 % change in basin scale BDL 

Minor • > ±10% change in SDLRU scale BDL, or > ±20 GL/y or 

• > ±2% change in basin scale BDL 

Negligible  • <±10% change in SDLRU scale BDL, or < ±20 GL/y or 

• < ±2 % change in basin scale BDL 

Note: If more than one category applies the higher category should take precedence. 

5.3.2 Determining Risk 
The second step in evaluating whether a BDL estimate should be revised involves undertaking a 
risk assessment. Risk considers both the potential for the revised take component/s that make up 
the BDL not being scientifically robust and defensible and the consequences that result from 
revision of a BDL estimate.  

The combined assessment of likelihood and consequences produces an indication of risk 
(Principles 2). This is presented in the form of a decision matrix in Table 6 , with definitions of 
likelihood and consequence presented in Table 7 and Table 8  respectively.  

Note: It is possible for more than one category to apply in Table 8 . If this happens the more 
conservative category should take precedence. 

It can be seen from Table 6 that revising a BDL which has major consequences and which is 
almost certain of not being scientifically robust will carry a much greater risk than one which has 
low consequences and which is likely to be scientifically robust.  

The result of the risk assessment is used to determine whether to proceed with the cost benefit 
analysis (Principle 1) or whether other risk management actions are required. These actions are 
detailed in Table 9. 
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Table 6 – Risk Assessment Matrix 

 Likelihood of the revised BDL Estimate Being 
Scientifically Robust 
Unlikely Possible Likely Almost 

Certain 
Consequences 
to the BDL from  
a revised BDL 
Take 
Component 
Estimate  

Major  Very High Very High High  Moderate  

Moderate High High Moderate Moderate 

Minor Moderate Moderate Moderate Low 

Negligible  Low Low Low Low 

 
Table 7 – Assessment Guidelines for the Likelihood of the revised BDL Estimate 
Being Scientifically Robust 

The following guidelines can be used to assess the likelihood of the revised BDL estimate 
being scientifically robust. 

Almost Certain 
• The individual take components of the SDLRU scale BDL estimate 

have been peer reviewed and the largest take components meets all 
Essential and Desirable Quality Assurance Criteria 

Likely 
• The individual take components of the SDLRU scale BDL estimate 

have been peer reviewed and the largest take components meets all 
Essential Quality Assurance Criteria and Most Desirable criteria 

Possible 
• The individual take components of the SDLRU scale BDL estimate 

have been peer reviewed and the largest take components do not 
meet all of the essential Quality Assurance Criteria 

Unlikely 
• The individual take components of the SDLRU scale BDL estimate 

have been peer reviewed and the largest take components meet 
none or hardly any of the Quality Assurance Criteria 
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Table 8 – Assessment Guidelines for Consequences of new BDL estimate 

The following guidelines can be used to assess the consequences of the revising the BDL 
estimate. 

Major 
• Change to BDL estimate is major (determined using Table 4 or 

Table 5). 
• Very High Stakeholder Sensitivity 
• Major alteration to SDL and compliance activities. 

Moderate 
• Change to BDL estimate is moderate (determined using Table 4 or 

Table 5). 
• Moderate Stakeholder Sensitivity 
• Moderate alteration to SDL and compliance activities. 

Minor 
• Change to BDL estimate is minor (determined using Table 4 or 

Table 5). 
• Minor alteration to SDL and compliance activities. 
• Low impact on stakeholder sensitivity 

Negligible 
• Change to BDL estimate is negligible (determined using Table 4 or 

Table 5). 
• No alteration to SDL and compliance activities. 
• No stakeholder impact 

Note: If more than one category applies the higher category should take precedence. 

 

Table 9 – Action required as a result of risk assessment 

Risk Assessment result 
(Table 6) 

Action required 

Very High Risk Do not proceed at this stage – Stick with original take estimation 
methods and undertake further  investigations to scope whether, 
how and when risk may be reduced. 

High Risk Proceed to cost benefit analysis but also undertake further  
investigations to scope whether, how and when risk may be 
reduced. 

Moderate Risk Proceed to cost benefit analysis 

Low Risk Proceed to cost benefit analysis  
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5.3.3 Cost Benefit Assessment 
Completion of the risk assessment alone is insufficient for determining whether a revision to the 
BDL estimate should be made. An additional assessment of the costs and benefits of making the 
revised BDL estimate needs to be considered. A cost benefit decisions matrix is presented in 
Table 10, whilst definitions of costs and benefits are presented Table 11 and Table 12 .  

Note: It is possible for more than one category to apply in Table 11. If this happens the more 
conservative category should take precedence. 

The benefits of revised the BDL estimate are defined in terms of improved SDL compliance, 
scientific robustness and accuracy (Principle 3). A major benefit would involve a revised BDL 
estimate with substantial improvement in knowledge of the SDL, its compliance, scientific 
robustness and improvement in accuracy. A negligible benefit would involve a revised estimate 
which had a negligible improvement in any of these. 

Costs have been defined in terms of the flow on effects from revising the BDL estimate. Costs  
include resources required to develop corresponding SDL compliance tools, additional SDL 
compliance activities and any communication costs associated with advising jurisdictions and 
stakeholders. 

Consideration of benefits and costs leads to a decision with respect to revising the BDL estimate. 
Revisions which have high benefits and low costs are the most suitable whilst those that are of 
negligible benefit and high cost are unsuitable. In the event that costs and benefits cannot be 
determined the BDL estimate should remain unchanged. 
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Table 10 – Cost Benefit Decision Matrix 

 Cost of revising the BDL Estimate   
High Moderate Low Negligible  

Benefit of 
revising 
the BDL 
Estimate 
 

Major  Revision Desirable  
- timeframe and 
support requires 
negotiation? 

Revise BDL 
Estimate  

Revise BDL 
Estimate  

Revise BDL 
Estimate  

Moderate Revision Desirable 
however can be 
postponed until 
period when 
resources are 
available 

Revision 
Desirable  - 
timeframe and 
support requires 
negotiation? 

Revise BDL 
Estimate  

Revise BDL 
Estimate  

Minor Do not Revise 
BDL Estimate. 
Only use updated 
take estimation 
method if 
scientifically 
robust 

Do not Revise 
BDL Estimate. 
Only use 
updated take 
estimation 
method if 
scientifically 
robust 

Revise BDL 
Estimate  

Revise BDL 
Estimate  

Negligible or 
Unknown 

Do not Revise 
BDL Estimate. 
Only use updated 
take estimation 
method if 
scientifically 
robust 

Do not Revise 
BDL Estimate. 
Only use 
updated take 
estimation 
method if 
scientifically 
robust 

Do not Revise 
BDL Estimate. 
Only use 
updated take 
estimation 
method if 
scientifically 
robust 

Revise BDL 
Estimate  
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Table 11 - Definitions for benefits of revising the BDL estimate  

The following guidelines can be used to assess the benefits of revising the BDL estimate. 

Major 
• Major improvement in SDL and compliance activities. 
and/or 
• Major improvement in certainty and confidence building regarding 

the use of new knowledge and information 
and/or 
• Address previously unmet essential Quality Assurance criteria (see 

Chapter 3) 

Moderate 
• Moderate improvement in SDL and compliance activities. 
and/or 
•  Moderate improvement in certainty and confidence building 

regarding the use of new knowledge and information 
and/or 
• Address previously unmet desirable Quality Assurance criteria (see 

Chapter 3). 

Minor 
• Minor improvement in SDL and compliance activities. 
and/or 
• Minor improvement in certainty and confidence building regarding 

the use of new knowledge and information 
and/or 
• Minor improvement in the Quality Assurance assessment including 

minor bug fixes. 

Negligible or 
Unknown 

• Negligible improvement in SDL and compliance activities. 
and/or 
• Negligible improvement in certainty and confidence building 

regarding the use of new knowledge and information 
and/or 
• Negligible improvement in the Quality Assurance assessment or 

unknown improvement due to insufficient documentation.  
Note: If more than one category applies the higher category should take precedence. 
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Table 12 - Definitions for costs of revising the BDL estimate  

The following guidelines can be used to assess the costs of revising the BDL estimate. 

High 
• Revisions to methods used to estimate take under the BDL will lead 

to the need for revisions in other SDLRUs which will require large 
amounts of time, resources and funding. 

• Information required for BDL revision needs to be regularly 
updated and will require large amounts of time, resources and 
funding. 

• High costs and resources anticipated for communicating the 
implications of BDL revisions to stakeholders. 

Moderate 
• Revisions to methods used to estimate take under the BDL will lead 

to the need for revisions in other SDLRUs which will require 
moderate amounts of time, resources and funding. 

• Information required for BDL revision will need to be updated 
periodically. 

• Moderate costs and resources anticipated for communicating the 
implications of BDL revisions to stakeholders 

Low 
• Revisions to methods used to estimate take under the BDL will lead 

to the need for revisions in other SDLRUs which will require small 
amounts of time, resources and funding. 

• Information required for BDL revision does not need to be 
regularly updated 

• Low costs and resources anticipated for communicating the 
implications of BDL revisions to stakeholders. 

Negligible 
• Revisions to methods used to estimate take under the BDL will not 

lead to any revisions in other SDLRUs which will require large 
amounts of time, resources and funding. 

• Information required for BDL revision does not need to be 
regularly updated 

• Negligible costs and resources anticipated for communicating the 
implications of BDL revisions to stakeholders. 
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6. Communication Strategy for BDL Revisions 

6.1. Background 

Each of the Chapters that make up the framework for incorporating changes under the BDL will 
require a level of communication between the Authority, jurisdictions, and stakeholders. A 
communication strategy is presented in the next section for each framework stage. 

6.2. Communication Strategy 

6.2.1 Roles and Responsibilities 

Revision of methods used to estimate take may be made by either the Authority or the relevant 
Jurisdiction. In the case of non modelled methods there is a greater likelihood that revisions will 
be made by parties outside the Authority, whilst modelled estimates relating to watercourse 
diversions are most likely to be made by the Authority. The accreditation of revisions in methods 
or revised BDL estimates will remain the responsibility of the Authority.  

6.2.2 Timing 

The timing of when the results of framework application should be communicated to 
jurisdictions and stakeholders will differ for each framework component. The intention to update 
a method used to estimate take, and the results of update on take estimates only require 
communication between the Authority and the relevant Jurisdiction. This communication can 
occur at anytime during the water year.  

The timing associated with assessing and communicating whether a revision to a BDL estimate 
should occur is fixed, and will be done at the end of each water year. This is to allow any flow on 
effects caused by SDL to be incorporating into the reporting requirements of the Basin Plan and 
Section 71 of the Water Act. Whilst an estimate of the BDL for an SDLRU may change at the 
end of a water year, this will have no effect on the reduction targets stated in Schedule 2 of the 
Basin Plan. 

Aspects of the framework that will be communicated are detailed in the following sections. 

6.2.3 Content 
The different aspects of framework application that will require communication relate to: 
 

• Assessing whether a take estimation method should be updated. 
• The results of any method update including its scientific robustness. 
• Assessing whether the BDL should be revised. 
• Any BDL revisions that occur. 
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Take Estimation Methods  

Three types of communication are required when the Authority becomes aware of new 
information pertaining to methods used to estimate take (Chapter 2). The target audience for this 
will be the affected jurisdictions.  Types of communication required include: 

• Communication with jurisdictions to ensure that a revision of the BDL has not already 
been made. 

• If the revision has not occurred, working with the jurisdiction to determine whether an 
update to any methods used to estimate take under the BDL should occur and whether it is 
cost effective to do so (Chapter 3).   

• Communicating the results of a method update with the jurisdictions in those instances 
where framework application finds that that an update to a method used to estimate take 
under the BDL is required (Chapter 3).  

As stated in the timing section of this chapter, these communication activities can occur at any 
time. However, ideally they should be made in a timeframe that allows for a revision of the BDL 
(if required) and any findings incorporated into the next assessment of SDL compliance by the 
jurisdiction.   

Scientific Robustness  

The scientific robustness of both an updated method used to determine a take component and the 
BDL are evaluated under this framework (Chapter 4). The target audience for issues to do with 
scientific robustness of an updated method or BDL prior to revision will be the affected 
jurisdiction. 

Upon completion of any assessment of the scientific robustness of an updated method used to 
estimate take under the BDL (Chapter 3), the jurisdiction should be advised of the findings. The 
jurisdiction should be given the opportunity to comment on the assessment and if possible 
improve the scientific robustness of the method. This should occur prior to the completion of any 
evaluation of whether the BDL estimate should be revised in chapter 5. These communication 
activities can occur at any time, however if the findings have implications for SDL compliance, 
then any revaluation by the jurisdiction should ideally occur prior to the next SDL compliance 
reporting cycle.  

BDL Estimates 

The target audience for a revision of a BDL estimate is both jurisdictions and stakeholders. An 
assessment of whether a BDL will require revision will occur annually at the end of the water 
year as mentioned in section 6.2.2. The decision to revise a BDL will be communicated to 
jurisdictions and stakeholders via a number of different media. Forms of communication are 
discussed in the following section.  Ideally, any communication relating to BDL revisions should 
include a summation of why the BDL has been revised. 
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6.2.4 Mechanisms 
There are a number of mechanisms available for communication of the results of framework 
application. These could consist of media releases, briefing notes, emails or through web based 
means. One of the most important communication mechanisms will be through the establishment 
of a web based BDL register. The register will be available for viewing by both jurisdictions and 
stakeholders. The register will include the latest BDL estimate for each SDLRU, together with 
the forms of take under the BDL.  Reasons for revisions of any take components and BDL, along 
with the date of the revision will also be available on the register 
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7. Application of Guidelines and Framework Testing 

7.1. Background 
In practice, operation of the framework can occur along multiple pathways and will depend upon 
the trigger for use and the results of application of the decision matrices presented in the previous 
chapters.  This chapter provides a summary of how the overall framework elements fit together 
under the various reporting requirements of the Water Act and Basin Plan. Testing of the 
framework on a number of likely BDL scenarios then follows. 

7.2. Testing of the Framework 

Testing of various parts of the framework have been undertaken for a number of scenarios as 
summarised in Table 13,  further details for each of the scenarios follows the table.   

Table 13 – Scenario Testing of the Framework 

SCENARIO CHAPTER 
TESTED 

DESIRED 
OUTCOME 

FRAMEWORK OUTCOME AND 
EXPLANATION 

1. New Data on 2009 
Plantation 
Development in the 
Victorian Goulburn 
SDLRU 

Chapter 3 Update the BDL 
assessment 
method for 
commercial 
plantation take. 

Update of method recommended as the 
update meets the requirements for a 
more robust estimate of take component 
under the BDL 

2. A change is made to 
the model which 
makes it fit-for-
purpose for its use 
for compliance and 
auditing 

Chapter 5 Revised the BDL 
regardless of the 
size of the change 
in BDL estimate 

Revision recommended. The cost benefit 
framework (Table 10) accounts for 
changes required for compliance.  
 

3. A small model 
improvement 
carried out in Paroo 
model versus a 
small model 
improvement in 
NSW Murray model  

Chapter 5 The framework 
should account 
for the size of the 
take components 
such that small 
changes in large 
take components 
are assessed as 
having higher 
benefit  

The significance of change is now 
defined through 2 measures: SDLRU 
scale % and basin scale % (see Table 4 
and 5). This means that a small change 
to the Murray model can be assessed as 
having high benefit even though the 
SDLRU scale change may be small.   
 

4. Cumulative small 
changes to the 
Murray model 

Chapter 3 
and Chapter 
5 

Numerous 
changes allowed 
to take method 
with BDL to be 
assessed at some 
interval when 
significant  

Section 5.3.1 specifies that the 
assessment of significance of a change 
can be on the basis of cumulative 
changes. Minor to negligible revisions 
can occur if they have minor or 
negligible costs however the framework 
specifies that revisions only occur as part 
of the annual review.  

5. Updating of a poor 
quality method with 
little improvement 
in QA  

Chapter 5 The BDL should 
not be revised. 

The change in QA is now explicitly 
captured in Table 10 which assesses 
benefits. Negligible improvement in QA 
results in a recommendation that the 
BDL is not revised, unless there are 
other benefits attached to the revision or 
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SCENARIO CHAPTER 
TESTED 

DESIRED 
OUTCOME 

FRAMEWORK OUTCOME AND 
EXPLANATION 
unless it has a negligible cost associated. 

6. Small change in a 
high quality model 
versus a small 
change in a poor 
quality non-model 
estimation method.  

Chapter 5 For poor quality 
methods, the 
change needs to 
be significant 
before an update 
is warranted.   

Outcome will be dependent upon the 
proportion of the BDL represented by 
the modelled and non modelled method. 

7. Bug fixes Chapter 5 BDL is revised as 
part of 
recommended 
frequency of 
updating. 

The QA criteria now includes item 3.6 
which relates to bug checking for 
models. Bug fixes for major issues 
relating to model reliability would mean 
that an essential criteria has been met 
and hence would be of major benefit and 
BDL would be revised as per Table 10. 
For minor bug fixes, Table 11 now 
explicitly includes this under the minor 
benefit category which would result in 
the BDL being revised as part of annual 
update if the costs are low. 

8. Unsupported 
changes undertaken 
by a state 

Chapter 5 The BDL should 
not be revised 

Table 11 has been amended so that the 
last category is "negligible or unknown" 
benefit. This scenario would now fall 
into this category the BDL would not be 
revised unless the costs were negligible.   

 
 

7.2.1 Scenario Explanation 
1. The Basin Plan estimation of commercial plantation take was based on the SKM, CSIRO and 

BRS (2010), Surface and/or groundwater interception activities: initial estimates, Waterlines 
report No. 30. New information collected since this report suggests improvements in take 
estimates are achievable. Take estimates adopted in the BDL determination (taken from 
SKM, CSIRO and BRS (2010)) assume that plantations were established on pasture or crop 
land, but in fact many of the plantations replaced native forest. Inclusion of new information 
on prior land use is likely to substantially reduce the net take by commercial plantations. 
Victoria foresee this changing the take estimate in their state by one to two orders of 
magnitude. 

2. This may include a works and measures adopted for SDL adjustment 

3. For example, a model improvement carried out in Paroo system changing its BDL estimate 
by 10% (BDL=0.2 GL/y) should require different level of scrutiny before adoption in 
comparison to a 10% change in NSW Murray model (BDL=1812 G/y)  

4. Murray model is changed 10 times in a year with small changes.  However cumulatively they 
represent a significant benefit. The outcome should be not frequent assessment but apply 
criteria at some frequency. 
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5. For example, runoff dam/interception estimates are recalculated with another set of 
assumptions which change estimate by 20%.  The revised estimate is as questionable or of 
similar quality as the first estimate.  

6. For example, a 5% change in modelled BDL component versus 5% change in runoff dam 
interception estimate should have different outcome due to differences in quality of the 
methods.  The threshold for adopting a revised modelled component should be lower while 
for runoff dams/interception higher to warrant change in BDL estimates.  In case of runoff 
dams we could still recognise new information as additional data available without updating 
BDL estimate. 

7. A bug is found in a model which changes BDL estimate by X%. BDL revised as part of 
recommended frequency of updating. 

8. A revised model is provided by a State which changes BDL by X% but there is not enough 
documentation/justification of reasons for change. No BDL revision. Changes should be 
supported by adequate documentation and justification of why new estimate is better than 
previous. 
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