
 

  
 

Trends in water use relative 
to the sustainable diversion 
limit in the southern 
Murray-Darling Basin  
Final report  
December 2020 



 

 
Murray–Darling Basin Authority  Trends in water use relative to the sustainable diversion limit in the southern Murray-Darling Basin            ii 

Published by the Murray–Darling Basin Authority 
MDBA publication no: 61/20 
ISBN (online): 978-1-922396-30-3 
 

© Murray–Darling Basin Authority 2020 

Ownership of intellectual property rights 
With the exception of the Commonwealth Coat of Arms, the MDBA logo, trademarks and any exempt 
photographs and graphics (these are identified), this publication is provided under a Creative Commons 

Attribution 4.0 licence. (https://creativecommons.org/licenses/by/4.0) 

The Australian Government acting through the Murray–Darling Basin Authority has exercised due care and skill in preparing 
and compiling the information and data in this publication. Notwithstanding, the Murray–Darling Basin Authority, its 
employees and advisers disclaim all liability, including liability for negligence and for any loss, damage, injury, expense or 
cost incurred by any person as a result of accessing, using or relying upon any of the information or data in this publication 
to the maximum extent permitted by law. 

The Murray‒Darling Basin Authority’s preference is that you attribute this publication (and any Murray‒Darling Basin 
Authority material sourced from it) using the following wording within your work: 

Cataloguing data 
Title: Trends in water use relative to the sustainable diversion limit in the southern Murray-Darling Basin, Murray‒Darling 
Basin Authority Canberra, 2020. CC BY 4.0 

Accessibility 
The Murray‒Darling Basin Authority makes its documents and information available in accessible formats. On some 
occasions the highly technical nature of the document means that we cannot make some sections fully accessible. If you 
encounter accessibility problems or the document is in a format that you cannot access, please contact us. 

Acknowledgement of the Traditional Owners of the Murray–Darling Basin 
The Murray−Darling Basin Authority pays respect to the Traditional Owners and their Nations of the Murray−Darling Basin. 
We acknowledge their deep cultural, social, environmental, spiritual and economic connection to their lands and waters. 

The guidance and support received from the Murray Lower Darling Rivers Indigenous Nations, the Northern Basin 
Aboriginal Nations and our many Traditional Owner friends and colleagues is very much valued and appreciated. 

Aboriginal people should be aware that this publication may contain images, names or quotations of deceased persons. 

 

 

  

   GPO Box 1801, Canberra ACT 2601    1800 230 067 

   engagement@mdba.gov.au     mdba.gov.au 
 



 

 
Murray–Darling Basin Authority  Trends in water use relative to the sustainable diversion limit in the southern Murray-Darling Basin            iii 

Contents 
List of Tables ............................................................................................................................................. v 

List of figures ........................................................................................................................................... vi 

Executive summary ................................................................................................................................. 1 

What did we find? ............................................................................................................................... 3 

What are our recommendations? ....................................................................................................... 4 

1 Introduction ..................................................................................................................................... 6 

 Purpose of this report ............................................................................................................. 7 

2 Basin-wide water accounting .......................................................................................................... 8 

 Water governance in the Murray-Darling Basin ..................................................................... 8 

 History of Basin-wide water limits ........................................................................................ 10 

 Current Basin-wide long-term diversion limits ..................................................................... 11 

 Diversion limits are different to entitlements and annual allocations ......................... 12 

 Comparison of long-term average diversion limits ............................................................... 13 

3 Components of the annual compliance assessment ..................................................................... 17 

 Annual actual take ................................................................................................................. 17 

 Annual Cap target and annual permitted take ...................................................................... 18 

 Use of models ................................................................................................................ 19 

 Comparison of methods to determine the annual Cap target and the annual permitted take
 21 

 Methods of trends in use analysis ......................................................................................... 23 

 Analysis undertaken for trends in use ................................................................................... 24 

 Analysis to better understand the trends in use ........................................................... 24 

 Analysis to link SDL accounting to ‘retail accounts’ ...................................................... 25 

 Comparison of this analysis with the Transition Period Water Take Report 2018-19 .. 25 

4 Analysis and results ....................................................................................................................... 27 

 Murrumbidgee SDL resource unit ......................................................................................... 27 

 Best available annual permitted take method .............................................................. 27 

 Results ........................................................................................................................... 29 

 Exploration of links to retail accounts ........................................................................... 34 

 NSW Murray SDL resource unit ............................................................................................. 35 

 Best available annual permitted take method .............................................................. 35 

 Results ........................................................................................................................... 38 

 Exploration of links to retail accounts ........................................................................... 42 



 

 
Murray–Darling Basin Authority  Trends in water use relative to the sustainable diversion limit in the southern Murray-Darling Basin            iv 

 Victorian Murray SDL resource unit ...................................................................................... 43 

 Best available annual permitted take method .............................................................. 43 

 Results ........................................................................................................................... 46 

 Exploration of links to retail accounts ........................................................................... 48 

 Goulburn SDL resource unit .................................................................................................. 49 

 Best available annual permitted take method .............................................................. 49 

 Results ........................................................................................................................... 51 

 Exploration of links to retail accounts ........................................................................... 55 

 Analysis of actual take vs allocation and water lawfully accessible for take ........................ 56 

5 What we heard .............................................................................................................................. 57 

 Views of stakeholders ........................................................................................................... 57 

 State views ............................................................................................................................ 57 

6 Findings, Recommendations and Further Work ........................................................................... 59 

 MDBA Position on use up to the SDL .................................................................................... 59 

 State position on allocation of available water ..................................................................... 59 

 Findings ................................................................................................................................. 59 

 Overview ........................................................................................................................ 59 

Summary of findings: ........................................................................................................................ 60 

 Scale of underuse 2012-2019 ........................................................................................ 60 

 Factors contributing to underuse .................................................................................. 62 

 Recommendations ................................................................................................................ 63 

 Recommendation 1: Trends in Use should be tracked ................................................. 63 

 Recommendation 2: Transparency in SDL Accounts should be improved .................... 64 

 Recommendation 3: Transparency in allocations should be improved ........................ 66 

 Further work .......................................................................................................................... 66 

 Area 1:Attribution of underuse to key components ..................................................... 66 

 Area 2: Attribution of past policy changes to expected allocations by key entitlement 
class 67 

 Area 3: Environmental Water Issues ............................................................................. 67 

 Area 4: Model Improvements ....................................................................................... 68 

Glossary ................................................................................................................................................. 70 

A Appendix A: Overview of the Cap and SDLs .................................................................................. 75 

A-1 The Cap on Diversions – Schedule E of the Murray-Darling Basin Agreement ..................... 75 

A-2 NSW long term average annual extraction limit – NSW Water Sharing Plans ...................... 76 

A-3 Baseline diversion limits – Basin Plan .................................................................................... 76 

A-4 Sustainable Diversion Limits – Basin Plan ............................................................................. 77 



 

 
Murray–Darling Basin Authority  Trends in water use relative to the sustainable diversion limit in the southern Murray-Darling Basin            v 

A-5 Comparison of the key features of the Cap and SDLs ........................................................... 81 

B Appendix B: Annual permitted take defined and its determination ............................................. 83 

B-1 What is annual permitted take? ............................................................................................ 83 

B-2 Annual permitted take is different to allocations or ‘water lawfully accessible’ .................. 84 

B-3 Using models to enable determination of annual permitted take ....................................... 84 

B-4 Annual Cap target and Basin Plan annual permitted take methods compared .................... 86 

B-4.1 Policy changes since 1993 in the Southern Basin .......................................................... 86 

B-4.2 Adjustment for trade ..................................................................................................... 88 

B-4.3 Adjustment for environmental water ........................................................................... 88 

B-4.4 Inclusion of other (non-modelled) forms of take .......................................................... 90 

B-5 Environmental water measurement ..................................................................................... 91 

C Appendix C: Comparison of volume used with the volume allocated .......................................... 92 

D Appendix D: Factors for environmental water recovery ............................................................... 94 

E Appendix E: Supporting data ......................................................................................................... 98 

E-1 Murrumbidgee ...................................................................................................................... 98 

E-1.1 Cap on diversions .......................................................................................................... 98 

E-1.2 Transition Period Reporting .......................................................................................... 99 

E-2 NSW Murray ........................................................................................................................ 100 

E-2.1 Cap on diversions ........................................................................................................ 100 

E-2.2 Transition Period Reporting ........................................................................................ 101 

E-3 Victorian Murray ................................................................................................................. 102 

E-3.1 Cap on diversions ........................................................................................................ 102 

E-3.2 Transition Period Reporting ........................................................................................ 103 

E-4 Goulburn .............................................................................................................................. 105 

E-4.1 Cap on diversions ........................................................................................................ 105 

E-4.2 Transition Period Reporting ........................................................................................ 106 

 

List of Tables 
Table 2-1 Long-term average limits and differences between them in selected southern Murray-
Darling Basin for modelled take from regulated rivers/watercourses (GL/y) ...................................... 14 
Table 3-1 Changes in how annual permitted take is determined under the various assessments ...... 22 
Table 4-1 Assessment approaches used for the Murrumbidgee. ......................................................... 28 
Table 4-2 Murrumbidgee - average annual take and credit over the period 2012-13 to 2018-19 ....... 30 
Table 4-3 Murrumbidgee – Average difference in adjustments to model output between methods 
over the period 2012-13 to 2018-19 ..................................................................................................... 31 



 

 
Murray–Darling Basin Authority  Trends in water use relative to the sustainable diversion limit in the southern Murray-Darling Basin            vi 

Table 4-4 Impact of general security effective allocations on WRP compliance credits ...................... 33 
Table 4-5 Assessment approaches used for the NSW Murray .............................................................. 35 
Table 4-6 NSW Murray - annual average take and credit over the period 2012-13 to 2018-19 .......... 39 
Table 4-7 NSW Murray – Average difference in adjustments to model output between methods over 
the period 2012-13 to 2018-19 ............................................................................................................. 40 
Table 4-8 Assessment approaches used for the Victorian Murray ....................................................... 43 
Table 4-9 Victorian Murray - annual average take and credit over the period 2012-13 to 2018-19 .... 46 
Table 4-10 Victorian Murray – Average difference in adjustment for environmental water between 
methods over the period 2012-13 to 2018-19 ...................................................................................... 47 
Table 4-11 Assessment approaches used for the Goulburn ................................................................. 50 
Table 4-12 Goulburn - average annual take and credit over the period 2012-13 to 2018-19 .............. 52 
Table 4-13 Goulburn – Average difference in adjustment for environmental water between methods 
over the period 2012-13 to 2018-19 (see notes for clarification of differences) ................................. 53 
Table 6-1 Annual average credit from 2012-13 to 2018-19 (GL/y) ....................................................... 61 
Table B-1: Changes in water resource management in the Southern Basin since 1993....................... 86 
Table B-2 Adjustment for permanent and temporary trade to determine annual target/annual 
permitted take under different compliance assessments .................................................................... 88 
Table B-3 Changes in environmental water adjustment methods in the southern Basin from Cap, 
transition period, trends in use analysis and SDL compliance under accredited WRPs. ...................... 88 
Table B-4 Non-modelled forms of take included in annual permitted take and method by compliance 
assessment ............................................................................................................................................ 90 
Table C-1 Water lawfully accessible for take, actual take and actual take as a proportion of water 
lawfully accessable for take, excluding interceptions, for 2016–17 and 2017–18 in the Wimmera-
Mallee, Goulburn, Broken, Campaspe and Loddon SDL resource units. .............................................. 93 
Table D-1 Updated long-term diversion limit equivalent (LTDLE) factors for entitlements in the 
southern-connected Murray-Darling Basin by state and SDL resource unit ......................................... 95 
Table E-1 Murrumbidgee Cap data 2012-13 to 2018-19....................................................................... 98 
Table E-2 Murrumbidgee Transition Period Water Take Report data 2012-13 to 2018-19 ................. 99 
Table E-3 NSW Murray Cap data 2012-13 to 2018-19 ........................................................................ 100 
Table E-4 NSW Murray Transition Period Water Take Report data 2012-13 to 2018-19 ................... 101 
Table E-5 Victorian Murray \ Kiewa \ Ovens Cap data 2012-13 to 2018-19 ....................................... 103 
Table E-6 Victorian Murray Transition Period Water Take Report data 2012-13 to 2018-19 ............ 104 
Table E-7 Goulburn \ Broken \ Loddon Cap data 2012-13 to 2018-19 ............................................... 105 
Table E-8 Goulburn Transition Period Water Take Report data 2012-13 to 2018-19 ......................... 106 
 

List of figures 
Figure 2-1 Link between Basin state arrangements and SDL .................................................................. 9 
Figure 2-2 Key dates relevant to Basin-wide water accounting ............................................................ 11 
Figure 2-3 The long-term Cap, and Basin Plan BDL and SDL all represent long-term average annual 
diversion limits ...................................................................................................................................... 12 
Figure 2-4 Relationship between entitlements, allocations and water use – Basin scale accounting 
relates to use ......................................................................................................................................... 13 



 

 
Murray–Darling Basin Authority  Trends in water use relative to the sustainable diversion limit in the southern Murray-Darling 
Basin            vii 

Figure 3-1 compliance calculations using annual permitted take and annual actual take to generate 
compliance balance ............................................................................................................................... 21 
Figure 3-2 Comparison of the transitional diversion limit (TDL) with the BDL and SDL (illustrative 
example only) ........................................................................................................................................ 24 
Figure 4-1 Murrumbidgee - annual credits for the three methods shown relative to the actual take 30 
Figure 4-2 NSW Murray - annual credits for the three methods shown relative to the actual take .... 39 
Figure 4-3 Victorian Murray - annual credits for the three methods shown relative to the actual take
 ............................................................................................................................................................... 46 
Figure 4-4 Goulburn - annual credits for the three methods shown relative to the actual take .......... 52 
Figure A-1 Process for updating the baseline diversion lmiit (BDL) estimate for a form of take in a SDL 
resource unit ......................................................................................................................................... 77 
Table A-2 Basin estimated BDL and SDL at 1 July 2018 ......................................................................... 79 
Table A-3: Comparison of the key features of Cap and SDL compliacne and reporting ....................... 82 
Figure B-1 Timeline showing the difference between the SDL model run over the historic climate 
sequence and the annual permitted take model run from the 2019-20 water year onwards. ............ 84 
Figure B-2 Annual calculation of annual actual take and annual permitted take ................................. 85 



 

 
Murray–Darling Basin Authority  Trends in water use relative to the sustainable diversion limit in the southern Murray-Darling 
Basin            1 

Executive summary  
The Murray–Darling Basin Authority (MDBA) reviews annual water use by States and monitors trends 
to ensure Basin state governments remain within their water use limits. These limits include the 
Murray-Darling Basin Cap on diversions, which has been in place since 1997, and the new system of 
sustainable diversion limits, which began on 1 July 2019. 

The water accounting system monitors water trends over the long-term, importantly this is not the 
system used for allocations, water sharing between the states, or daily river operations.  The 
accounts are assessed annually at the end of each water year and at the sustainable diversion limit 
resource unit (or river valley) scale.  

The MDBA has completed an assessment of water use trends in the southern Basin from 2012-19 
Over this period, significant progress has been made in preparing for the new system of sustainable 
diversion limits and further improvements to this system will continue.  

Since the Basin Plan came into effect in 2012, there has been a process in place to transition to the 
new system of sustainable diversion limits. The accounting of water use since 2012 is outlined in the 
MDBA’s Transition period water take reports1. These reports include formal Cap compliance 
assessments and trial SDL accounts, which were set up to ensure that processes and procedures 
were in place prior to the commencement of formal SDL compliance. An underpinning principle to 
always use the best available information has been applied to the trial SDL accounts, so in each 
report the accounts have been refined relative to the previous report.  

The seven year transition period showed a trend that use under the Cap on diversions was less than 
the Cap limits in a number of valleys, as surface water accounting ‘credits’ were acumulating. The 
same trend was also apparent in the trial sustainable diversion limit accounts. This trend has raised 
questions about whether use will also be less than the sustainable diversion limits, when formal 
compliance reporting commences. This has been of particular interest recently, as rainfall and 
inflows have been at very low levels in the Basin. 

In November 2019, Ricegrowers Limited (SunRice) published a report undertaken by RMCG entitled 
Recognising underuse in the Southern Basin – and taking action. Methodology and analysis report 
(the RMCG report). The report focused on the NSW and Victorian Murray, the Murrumbidgee and 
the Goulburn SDL resource units and amongst a range of issues, it asserted that there may be 
systemic underuse against the SDL in future. This was based on the Cap credits and other sources 
of data. It also asserted that such underuse could, in part or whole, offset the need for the 450 GL/y 
of efficiency measures (or ‘up water’) still to be acquired under the Basin Plan.  

At the request of the then Commonwealth Minister for Water, the MDBA has undertaken analysis to 
explore and understand the issue in consultation with the NSW and Victorian governments. This 
report is the MDBA’s response to that request. It provides background and context, and a summary 

 

1 https://www.mdba.gov.au/publications/mdba-reports/transitional-sdl-water-take-reports 
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of the analysis undertaken to understand the trends in water use in the NSW and Victorian Murray, 
Murrumbidgee and Goulburn.   

The Basin Plan allows water use up to the sustainable diversion limit. The MDBA’s role is to ensure 
compliance with the limits.  

The SDL accounts are administered by the MDBA and are different to individual user accounts (or 
retail accounts) which are managed by the Basin states in real time and are used to track individual 
use relative to allocations made by states. The SDL accounts are assessed annually at the end of each 
water year and at the SDL resource unit (or river valley) scale. The SDL accounts operate as a long-
term ‘cross check’ on how much use is occurring under the operation of the State’s systems. 

The SDL accounts involve the comparison of actual use at the end of each year with a target for the 
same year, which is designed to enable use to be tracked against the long-term average SDL. The 
target is known as the permitted take and is usually estimated by a model.  

The methods for assessing formal SDL compliance are required to be set out by Basin states in their 
Water Resource Plans (WRPs). These WRP methods and models have not been available for use up 
until the last 12 months. During the transition period, the output of the Cap models (with some 
adjustments) was therefore used as a proxy for WRP models in the trial SDL accounts. While these 
models remain suitable for Cap purposes, and to test processes and procedures, it is critical to 
understand that these proxies are not reflective of arrangements under the Basin Plan and hence for 
the purposes of comparing use with the SDLs.   
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The trends in use analysis set out in this report has involved retrospectively updating the trial 
accounts using the SDL accounting methods recently provided as part of accredited or draft WRPs 
where possible. This is consistent with the principle applied throughout the transition period to use 
the best available methods and information.   

 
The analysis has also highlighted: 

 While the average trend in under-use of water relative to the limits is in the order of 
375 GL/y, there is significant variability from year to year, with annual debits occurring across 
all four of the catchments analysed in a number of years. 

 The scale of underuse estimated by this analysis is less than that estimated by the RMCG 
report, which was conducted relative to the Cap. While both the Cap and SDL place annual 
limits on use, there are important differences between them. These differences mean that 
the Cap accounts can not be used to infer future use patterns relative to the SDL.  

 NSW has included a new amendment provision in its draft water sharing plans to conduct a 
review if trends in underuse are significant. 

 While the most up-to-date methods currently available were used for this trends in use 
analysis, further improvements are expected when SDL compliance reporting formally 
commences, and in particular as the NSW water resource plans are accredited. This could 
result in refinement of the estimate of underuse presented above.  

What did we find? 
1) Underuse of water relative to the sustainable diversion limits is estimated to be in the 

order of 375 GL/y (or about 7%) across the four largest catchments in the southern Basin 
— the NSW Murray, the Victorian Murray, the Murrumbidgee and the Goulburn — based 
on trends over the last seven years (2012–19).  

2) This is not surplus water available for redistribution. NSW and Victorian state officials 
have confirmed that all available water is currently allocated in accordance with relevant 
policies and that they will continue to monitor trends in water use. 

3) Water user behaviour, combined with state water allocation policies, impacts whether 
water use is above or below the limits.  

4) While further refinement of the methods for water accounting — and hence our 
understanding of water use trends—will occur as WRPs are finalised, some underuse 
relative to the sustainable diversion limits could occur in future if recent trends continue. 

5) The use of improved methods for water accounting, which are consistent with Basin Plan 
requirements (particularly in relation to water for the environment) will improve our 
understanding of trends in water use.  

6) Fully understanding the drivers behind water use behaviour will take time but the MDBA 
will continue to make progressive improvements in water accounting and share emerging 
information with Basin states and water users. 
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 An independent review undertaken in 2019 found that overall the SDL accounting framework 
was robust and fit for purpose but should continue to be refined and made more transparent 
over time. In response, the MDBA published the SDL Accounting Improvement Strategy 2020-
20252 in May 2020.  

 

The MDBA does not agree with the assertion that this underuse should be used to offset the need for 
the 450 GL/y of efficiency measures still to be acquired under the Basin Plan. Any water recovery for 
the purpose of the 450 GL/y of efficiency measures needs to be on a permanent basis.  

 To reduce the SDLs in some way, without the recovery of entitlements for the environment 
would mean that ‘growth in use’ responses would need to be used if use patterns changed 
and increased use above the new limits (this would be allowable under existing individual 
entitlement arrangements, but not at a valley level under the reduced SDLs). This would 
affect the reliability of other users and place restrictions on the further evolution of water 
user behaviour.   

 In theory, the Basin Plan would recognise water savings if a state created an environmental 
entitlement to make it permanent and available for use by environmental water holders. 

 

2 https://www.mdba.gov.au/publications/policies-guidelines/sustainable-diversion-limit-sdl-accounting-
improvement-strategy 

What are our recommendations?  

Recommendation 1: Trends in Use should be tracked  
The MDBA and Basin states will monitor and report on trends in use relative to the sustainable 
diversion limits, when formal sustainable diversion limit reporting commences with the 2019–20 
water year. This will include monitoring use below and above the limits. Where relevant, the 
MDBA will encourage Basin states to continue working with stakeholders to investigate the causes 
of any unexpected significant underuse and develop options to respond. 

Recommendation 2: Transparency in SDL Accounts should be improved  
The MDBA will continue to improve sustainable diversion limit accounting and better 
communicate how the accounting operates. In May 2020, the MDBA published its sustainable 
diversion limit accounting improvement strategy 2020–2025, which outlines the key areas that the 
MDBA will work on, in collaboration with Basin states.  

Recommendation 3: Transparency in allocations should be improved  
Water managers should continue providing information to increase understanding of how 
allocations are made, build trust and help water users make informed decisions. This should 
include how the water in the River Murray system is shared between states.   
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However, such entitlements would result in impacts on third parties in order to reduce the 
SDL.   

Four specific areas of further work have been identified during this analysis, as follows: 

 breaking down the underuse volume further to identify its specific components 
 effect of policy changes on allocations  
 environmental water issues 
 model improvements. 

In total, it represents a substantial body of work that needs to be undertaken collaboratively with 
Basin state governments. The MDBA will develop a work plan for publication by late 2020, which 
includes proposed timeframes.  
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1 Introduction 
Water accounting in the Murray-Darling Basin occurs at a number of scales; each of which has a 
different purpose. Basin-wide water use (or take) accounting is undertaken to monitor trends to 
ensure Basin states remain on-track over the long term regarding their water use.  

One such trend that has been observed through the Murray–Darling Basin Authority’s (MDBA) 
transition period water take3 reports, is that surface water accounting ‘credits’ have been generated 
under both the Cap on Diversions and during the seven year period from 2012 to 2019 while 
transitioning from Cap to SDLs (referred to as the ‘transition period’).  

This has raised questions about whether such credits will also be generated relative to the Basin 
Plan’s new limits on use –sustainable diversion limits (SDLs) - when formal SDL compliance reporting 
commences. This has been of particular interest recently, as inflows have been at very low levels in 
the southern Basin. If such credits are likely to occur, other questions follow: how and why are these 
credits being generated, where is the water, and can it be allocated? 

In November 2019, Ricegrowers Limited (SunRice) published a report undertaken by RMCG entitled 
Recognising underuse in the Southern Basin - and taking action. Methodology and analysis report4 
(the RMCG report). The report focused on the New South Wales (NSW) and Victorian Murray, 
Murrumbidgee and Goulburn SDL resource units in the southern Basin and asserts that there may be 
systemic underuse against the SDL in future, based on MDBA published data including Cap credits 
that have accumulated to date, and other sources of data. It also asserts that such underuse could, in 
part or whole, offset the need for the 450 GL of efficiency measures  (or ‘up water’) still to be 
acquired under the Basin Plan. 

At the request of the then Minister, Minister Littleproud, the MDBA has undertaken the trends in use 
investigation described in this report to explore and to provide further details to understand the 
issues. This work has been undertaken with the Victorian and New South Wales Governments and in 
consultation with rice industry representatives (including SunRice consultants RMCG), NSW Irrigators 
Council, Colleambally Irrigation Co-operative Limited, Murray Irrigation Limited. This consultation has 
involved meetings and workshops and opportunity to comment on draft findings. Discussions 
commenced with South Australia in April 2020. 

The operation of the Basin Plan 2012 allows water use up to the Sustainable Diversion Limit. This was 
reiterated by the Authority in its November 2019 communique5. 

This report is focussed on the question of trends in use relative to the SDL. It does not aim respond to 
other matters in the RMCG report. This report addresses a range of questions and concerns raised by 
stakeholders during the initial meetings and workshops, however it has not been possible to provide 
a response to every question raised in the time available. Section 6 of the report sets out further 
work to be undertaken. 

 

3 https://www.mdba.gov.au/publications/mdba-reports/transitional-sdl-water-take-reports 
4 https://investors.sunrice.com.au/investors/?page=external-reports 
5 https://www.mdba.gov.au/publications/governance/authority-communiques 
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 Purpose of this report 
This report documents analysis of trends in use in the southern Basin to determine whether there 
might be underuse relative to the SDL in future. As the trend was identified relative to the Cap, and 
the SunRice report also uses Cap data as a reference, this assessment includes Cap analysis as a 
reference point as well as providing the analysis relative to the SDL. The inclusion of the Cap also 
informs the reader of the evolution of water accounting in the Basin. The report includes: 

 an explanation of how the Cap and SDL compliance assessments work, including: 
a. how credits/debits are generated 
b. how this accounting differs from State allocation and user accounts (also referred to 

as ‘retail accounts’) at the scale of the individual entitlement holder 
 an explanation of the differences between the analysis undertaken for Cap, during the 

transition period to SDL, under this trends in use analysis, and further changes expected 
when formal SDL compliance reporting commences 

 preliminary exploration of why the overall credits are generated, and 
 findings, recommendations and further work. 

The analysis for this report has been primarily undertaken on the data from the seven-year period 
from 2012-13 to 2018-19, as the most comprehensive and comparable data set is available for this 
period.  

The approach used, in undertaking the investigation for this report, was to adopt the best available 
methods and information at the time. Where possible, the aim was to use the methods set out in the 
water resource plans (WRPs) that will apply when formal SDL compliance commences. However, in 
the time available, it was not possible to fully adopt the WRP methods (some of which remain in 
draft). 

It is intended that publication of this report will start to address the recommendation from the 
Interim Inspector-General’s March 2020 report6: ‘that the MDBA should clearly communicate the 
results of its examination of underuse of allocations and compare them with the submissions made to 
this Inquiry, so that accurate feedback can be provided to the community’. The MDBA will continue to 
work to improve communications and transparency in relation to SDLs as part of the further work 
arising from this report, and as already identified in its published SDL accounting improvement 
strategy.   

  

 

6 Interim Inspector-General of Murray–Darling Basin Water Resources 2020, Impact of lower inflows on state shares under 
the Murray–Darling Basin Agreement, Canberra 
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2 Basin-wide water accounting 
This section provides an overview of the various roles in managing water and a brief history of Basin 
water accounting before describing Basin-wide limits in general terms and then setting out how the 
Basin Plan sustainable diversion limits (SDLs) and baseline diversion limits (BDLs) compare to the pre-
existing long-term Cap on Diversions (the Cap). 

To understand SDL accounting, it is important to understand the roles of the various parties in 
managing what the limits are and how they are implemented. Basin states are responsible for making 
and implementing allocation polices. The states decide how much water to make available as 
allocations based on numerous factors, including water availability, harvesting capabilities, use 
patterns and prioritisation of entitlement classes. It is then up to individual water users to manage 
their business within the state allocation framework, considering their needs and how they utilise 
trade and carryover. 

Basin-wide water accounting is complex. It is designed to monitor water trends over time to ensure 
states remain on-track regarding their water use over the long term. It compares a modelled “target” 
(the permitted take) with what is happening in the real world (“actual” take). Importantly, while the 
various accounting systems are often confused, the SDL accounting systems are not those used for 
allocations, water sharing between the states or daily river operations. 

The new Basin-wide limits –SDLs –operate in a very similar way to the existing Cap. Both the Cap and 
SDL set a maximum long-term average annual quantity of consumptive water that can be used in a 
management area. While Cap and SDL accounting both reflect a limit on use, there are important 
differences between them. These differences mean that the Cap accounts cannot be directly used to 
infer whether there might be any future underuse relative to the SDL. 

 Water governance in the Murray-Darling Basin 
Managing water is a shared responsibility, because water is a shared resource. Both Basin state 
governments and the Australian Government have a key role in ensuring water laws are adhered to. 

Figure 2-1 illustrates the link between the roles of the Basin states and the MDBA, as well as the 
linkage between the day-to-day river operations and allocation of water and the annual assessment 
of compliance with the Basin-wide limits.  

Water in the southern connected system is shared between the states in accordance with the 
Murray-Darling Basin Agreement. Basin states manage and allocate water to their water users in 
accordance with state policy, and within the limits of the Murray-Darling Basin Agreement. They are 
responsible for setting the local rules for sharing water amongst their licence holders, and managing 
compliance with them. These rules are generally set out in state legislation that has been developed 
and modified over time in consultation with licence-holders. States also develop water resource 
plans (WRPs) which become Commonwealth law and outline how the Basin Plan, including the SDLs, 
will be implemented in each region. The WRPs include the relevant parts of the state plans. 

At the end of each water year, Basin states report to the MDBA the volumes of water used in each 
SDL resource unit and a self-assessment of compliance with SDLs. 
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Figure 2-1 Link between Basin state arrangements and SDL 

The MDBA is an agency of the Australian Government responsible for coordinating how the Basin’s 
water resources are managed through the Basin Plan and uses an approach, based on evidence, that 
considers the health of the Basin as a whole. It assesses the WRPs, developed by states, and 
recommends the WRP to the Commonwealth Minister for accreditation. This includes an assessment 
of whether the proposed arrangements, including the local rules, will meet the SDL. 
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In relation to Basin accounting, the MDBA is responsible for assessing and monitoring Basin state 
compliance with both the Cap (until it is repealed) and SDLs. The MDBA has set out the approach it 
will take for SDL compliance in its SDL Reporting and Compliance Framework 7. In making its 
decisions, the MDBA will provide transparent and timely accounts of all water take in the Basin 
through the establishment, maintenance and publication of the Register of Take, and it will report 
the status of compliance against the limits in its annual water take reports. 

Water users (licence holders) make their own choices about how and when they use, carryover or 
trade the water allocated to them by a state in any given water year. They are free to use the water 
allocated as they need, as long as they remain within the rules associated with their licences. 

 History of Basin-wide water limits 
The first Basin-wide water use limit, the Murray-Darling Basin Cap on Diversions (the Cap), was 
agreed in 1995 by the Murray-Darling Basin Ministerial Council. 

Since that time there have been progressive changes in water policy at the Basin scale, including the 
introduction of trade and water for the environment and in response to the Millennium Drought (see 
Figure 2-2). States have also progressively made changes to their water allocation policies over time. 

The Basin Plan was agreed in 2012. It introduced a new set of Basin-wide limits on water use: 
sustainable diversion limits (or SDLs). The SDLs are determined from a set of baseline diversion limits 
(or BDLs) which are also defined in the Basin Plan but generally reflect diversions occurring/allowed 
to occur at June 2009. The SDLs took effect from 1 July 2019, and as compliance is assessed 
retrospectively, the first SDL compliance assessment is expected in March 2021. 

The Cap on diversions continues in parallel with SDL accounting until Schedule E of the Murray-
Darling Basin Agreement is amended or repealed. The MDBA is working with Basin states to cease 
Cap reporting upon full implementation of SDLs. 

 

7 https://www.mdba.gov.au/basin-plan-roll-out/basin-wide-compliance-review/sustainable-diversion-limit-
reporting-compliance 
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Figure 2-2 Key dates relevant to Basin-wide water accounting  

Further information regarding the Cap, the BDLs and the SDLs is provided in Appendix A, including a 
summary of the key differences between them and the NSW state limits (the LTAAELs). 

The Basin Plan provided for a period of transition from the time it was agreed in 2012 to the 
commencement of SDL compliance from 1 July 2019. During this transition period, Cap reporting and 
compliance under the Murray-Darling Basin Agreement8 has continued, and Basin states have started 
to submit water use data consistent requirements in the Water Act 2007 (Cth)9 . The MDBA has used 
this period to work with Basin states to put in place processes and procedures to report and assess 
SDL compliance and to trial the framework for SDL accounting, prior to the commencement of formal 
SDL compliance. A series of ‘transition period water take reports’10 have been published which 
contain both the assessments of Cap compliance and the trial of the SDL accounts. 

 Current Basin-wide long-term diversion limits 
The new Basin-wide limits (SDLs) operate in a very similar way to the existing Cap. They are focused 
on the monitoring the collective trends in use of all the licence-holders in any given area (i.e. SDL 
resource unit or formerly Cap valley). 

Both Cap and SDLs are different to the systems that share water between the states, allocate water 
to licence holders and deliver water to users on a day-to-day basis. SDL accounting recognises those 
systems, and there are feedback loops between them. But they are separate systems that are 
operated for different purposes. 

 

8 Schedule E, Murray-Darling Basin Agreement 
9 S71, Water Act (Cth) 2007 
10 https://www.mdba.gov.au/publications/mdba-reports/transitional-sdl-water-take-reports. Note that the final report in 
this series, for the water year 2018-19 is currently being drafted and will be published by mid-2020  
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The Basin-wide diversion limits, used for both Cap and the Basin Plan, are set as the average annual 
diversions that occur over a defined climatic reference period as illustrated in Figure 2-3. The Basin 
Plan BDLs and SDLs are set over the historical climate conditions of 1895 to 2009, while the long-
term Cap on diversions were set over the period 1891-1997 (unless otherwise approved). The level at 
which each of the limits is set is described in Appendix A. 

 

Figure 2-3 The long-term Cap, and Basin Plan BDL and SDL all represent long-term average annual diversion limits  

 Diversion limits are different to entitlements and annual 
allocations 

The Cap and SDLs set the maximum long-term average annual quantities of consumptive water that 
can be used in each area. Importantly the limit is on use, rather than on the number of water 
entitlements (i.e. licenses) or water allocations. 

Figure 2-4 illustrates the difference between water entitlements, water allocations and usage. 
Generally, water entitlements are rights to an ongoing share of water within a system, while water 
allocations are the amount of water distributed to entitlement holders in a given year. Allocations 
against entitlements change according to rainfall, inflows into storages and how much water is 
already stored and increase throughout the year in response to changes in the system. Use 
represents how the total amount of water actually used in an SDL resource unit, which is different 
from the water that is allocated. At times, an entitlement holder may only use a proportion of their 
allocated water. This is an individual business decision that considers climate and rainfall, cropping 
cycle, risk appetite and individual business plans. 
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Figure 2-4 Relationship between entitlements, allocations and water use – Basin scale accounting relates to use 

 Comparison of long-term average diversion limits 
One of the key assumptions of the RMCG (2019) report is that ‘the cap accounting ...in terms of 
water use is the same as would occur under SDL accounting’. While Cap and SDL accounting both 
reflect a limit on use and have similar compliance accounting mechanisms, there are important 
differences between them. These differences mean that the Cap accounts cannot be directly used to 
determine whether there might be any future underuse relative to the SDL. 

The long-term average diversion volumes for the Cap, BDL and SDL in selected southern connected 
Basin are shown in Table 2-1 . Noting that the data provided is only for the modelled diversions from 
regulated river/watercourse component of the SDL for each SDL resource unit. The total difference 
from the long-term Cap to the BDL is 884 GL/y, of which 689 GL/y is water recovered for the 
environment. The total difference from BDL to SDL is 1,741 GL/y, all of which is water recovered for 
the environment. 
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Table 2-1 Long-term average limits and differences between them in selected southern Murray-Darling Basin for modelled take from regulated rivers/watercourses (GL/y) 

Long term 
average limit 

Cap on diversions Cap to BDL BDL BDL to SDL SDL 

Limit definition: NSW/Vic is level of 
development at  
30 June 1994,  
SA see notes 

NSW law limit The Living 
Murray, Water for 
Rivers and state-
based recoveries 

trade which has moved 
water permanently to 

another valley 

different simulation 
period and model 

updates 

NSW/Vic is  
State law 2009, 

SA is Cap 

 
= BDL – Basin 

Plan water 
recovery target  

Simulation 
period: 

Varies 
    

1895 - 2009 
 

1895 - 2009 

Long-term average annual limit (modelled component only) (GL/y) by SDL resource unit: 

Murrumbidgee 2,316 -90 -171 0 28 2,083 -452 1,631 

NSW Murray 1,880 -58 -112 -2 -17 1,691 -316 1,375 

Lower-Darling 133 0 -71 0 -7 55 -22 33 

Vic Murray 1,662 0 -104 74 35 1,668 -398 1,269 

Kiewa 7 0 0 0* 4 11 0.1 11 

Ovens 22 0 0 0* 3 25 0 25 

Goulburn 1,867 0 -184 -109 -21 1,553 -374 1,179 

Broken 31 0 0 0* -18 13 -0.3 13 

Loddon 105 0 -3 0* -16 86 -12 74 

Campaspe 119 0 -3 0 0 116 -29 87 

SA Murray 724* 0 -42 32 -34 681 -138 544 

Total 8,866 -148 -689 -5** -42 7,982 -1,741 6,241 

Difference (GL/y) 
 

Cap to BDL = -884 
 

- 1,741 
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Total environmental water adjustment (Cap to SDL, including SDLAM) = 2,430 

 

Notes for each 
data column 
Values in all cells 
are for modelled 
regulated take 
only and are in 
units GL/y. 
Rounding has 
been done to 
nearest whole 
number 

SA Murray Cap includes 
a 5 year rolling average 
for Metropolitan 
Adelaide, which has 
been annualised here 
for comparison 
purposes.  
Goulburn/Broken/ 
Loddon and Vic 
Murray/Kiewa/ Ovens 
are combined Cap 
valleys but separated 
here to align with SDL 
resource units.  

Basin Plan BDL 
in NSW and Vic 
refers to State 
law at 2009. In 
NSW this is 
long-term 
average annual 
extraction limit 
in water sharing 
plans and set at 
a level below 
Cap.   

When set, the 
BDL accounts for 
water already 
recovered for the 
environment.   

Note for * - permanent 
trade in Cap register 
attributed to combined 
Victorian valleys and so 
accounted here against 
Vic Murray for 
Murray/Kiewa/Ovens and 
Goulburn for 
Goulburn/Broken/Loddon 
valleys. 
**Net trade not zero due 
to exchange rate 
between valleys/states 

Long-term Cap is 
calculated over a 
different period to 
BDL and SDL.  BDL 
and SDL is inclusive 
of Millennium 
drought year, so BDL 
tends to be lower 
than Cap.   

Updated BDL 
estimates, to 
remain consistent 
with definition in 
Schedule 3 of the 
Basin Plan. Values 
used as per 
accredited water 
resource plans for 
Vic and SA. For 
NSW values in draft 
water resource 
plans have been 
used (refer Ch 4 for 
references), noting 
that they are still to 
be assessed by the 
MDBA.  

As at 1 July 
2018.   

SDL is as set in 
Schedule 2 of the 
Basin Plan. SDL 
adjustment 
amount is based 
on efficiency 
measures 
recovered at 1 
July 2018, and 
includes effect of 
5% SDL 
adjustment. SDL 
will change to 
2024. 
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Table 2-1 provides a breakdown of the volumetric differences between the Cap and the BDL. These 
differences are further described below. 

Different baseline  

The long-term Cap baseline for each valley in NSW and Victoria is determined with reference to the 
30 June 1994 level of development in that valley (refer Appendix A). 

By comparison, the NSW and Victorian BDLs generally use the State water management law in place 
at the baseline date of 2009. In Victoria, the State law in 2009 referred to the Cap. However, in NSW 
the State law (the relevant NSW water sharing plan) referred to the lesser of Cap or the long-term 
average annual extraction limit (LTAAEL). In settling its water sharing plans in 2003 and 2004, NSW 
set its LTAAEL slightly below the Cap (refer Appendix A). This is part of the reason for the 
accumulation of Cap credits in NSW valleys. On a long-term basis for Murray NSW the difference is 
58 GL/y and in the Murrumbidgee it’s 90 GL/y. 

A further difference in definition is for the South Australian Murray SDL resource unit where the 
long-term Cap and BDL definitions reflect the definition under the Cap arrangements. 

Cap to BDL environmental water recovered 

This includes water that was recovered for the environment prior to the setting of the BDL in 2009 
and specifically includes The Living Murray initiative, Water for Rivers and other state-based 
environmental water recoveries. These recoveries were assumed to be in place under the BDL and 
were accounted for when the water recovery target for the SDL was set. 

Permanent trade adjustment 

This accounts for the permanent trade or inter-valley trade that occurred after the Cap, but prior to 
the BDL.  As per Schedule D of the Murray-Darling Basin Agreement, this permanent trade was not 
included in the Cap models, but it is included in the BDL models (2012 and 2019). 

Different simulation period 

The long-term Cap simulation period varies across valleys but is generally slightly longer and across a 
different climatic sequence (normally earlier) than the Basin Plan simulation period, which is 1895 to 
2009 for all SDL resource units. As the long-term Cap period generally did not include the Millennium 
Drought, the long-term average diversions are generally higher under the Cap than under the BDL. 
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3 Components of the annual 
compliance assessment 

The following sections outline the key components that are used to assess compliance with the 
Basin-wide limits each year (for the Cap and SDLs). In order to understand the analysis undertaken in 
Chapter 4 of this report, it is important to understand these key components, how they are 
determined and changes to the way they have been determined over time. 

The components discussed include the annual actual take, the annual permitted take and the annual 
Cap target, which are all determined and reported to the MDBA by the states. To undertake its 
compliance assessment, the MDBA compares the annual actual take of an SDL unit (or Cap valley) – 
measured in the “real world” – to the permitted take (or annual Cap target) – a modelled output. It is 
through this comparison that and annual credit or debit is determined and added to the long-term 
cumulative credit or debit balance for the SDL unit. The accounting and compliance assessment are 
undertaken at the SDL resource unit scale and not at the scale of individual users. 

The annual permitted take and the annual Cap target are usually a modelled output that is then 
adjusted for trade, environmental water and forms of take that are not modelled. These limits are 
derived at the end of the water year and represent a limit of the water that could have been taken 
given the climate in the year. States have developed new models as part of water resource plans to 
demonstrate that their policies and assumptions will meet the SDL. The models the Basin states are 
calibrated and based on the best available information, however they do have limitations. No model 
perfectly represents actual conditions. 

This report compares the methods used for determining the Cap target and for trialing annual 
permitted take over time. The analysis documents the changes to the method and the impact of 
those changes to the annual balance. These changes influence the generation of credits or debits 
under the compliance assessment. The transition period reporting has applied the principle to use 
the best methods and information available at the time and has therefore changed over time. For 
example, under the Cap, a Cap model is used to determine an annual Cap target. Under SDLs, a WRP 
model is used to determine the annual permitted take. During the transition from Cap to SDLs, the 
best available methods at any given point in time have been used to trial the SDL reporting and 
compliance framework. This is discussed further in Section 3.3. 

 Annual actual take 
Annual actual take (actual take) is the volume of water physically taken (i.e. used, extracted, diverted 
or pumped) by each form of take for consumptive use from the either the designated Cap valley or 
SDL resource unit in a given water year.  Actual take is determined retrospectively after the end of 
the water year. 

For Cap compliance, it is determined according to the Diversion Formula Register, published on the 
MDBA website. For SDL compliance, it is determined in accordance with the methods set out in the 
relevant accredited WRP (or bilateral agreement). 
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For watercourse and regulated river diversions (the focus of this report), actual take generally 
records diversions from the point of extraction from the river. It includes all entitlements issued 
under state plans, including for delivery losses within an irrigation district.  

It is inclusive of the effect of trade, so it reflects where the water was actually taken. It includes any 
carryover from a previous year that is used and excludes any water carried over to next year. If, for 
example, an allocation was traded inter-valley at the end of season “A” and then carried over, it 
would not be counted as use in season “A”. It is only counted as actual use when and where it is 
used. Actual take is also adjusted for major return flows, that is water that returns to a river after it 
has been diverted and used. 

It is expected that actual take is determined using the best available information at the time, which 
may be a combination of measurement by water meters and/or estimates. Where actual take is not 
metered, it is estimated and generally reflects the BDL. 

In the southern Basin, for the period 2012-13 to 2017-18, Basin states reported that 98 % of 
watercourses/regulated river take is metered, or about 80 % of all forms of take11. These statistics 
are lower for the Basin as a whole. In 2018, the Basin states agreed to the Compliance Compact, as a 
collaborative, joint commitment which includes agreed objectives and actions to progressively 
improve the metering and measurement of water use in the Basin12. 

It should be noted that actual take is exclusive of water for the environment. In the transition period 
water take reports, the availability and use of environmental water is separately reported to that of 
consumptive water (refer Chapter 4). Further information regarding the take and measurement of 
environmental water is found in Appendix B. 

 Annual Cap target and annual permitted take 
Both the Cap and SDLs use an annual expression of the long-term limit to keep track of trends in use 
on an annual basis. Under the Cap, this is referred to as the annual Cap target (Cap target). Under the 
SDLs, this is referred to as the annual permitted take. 

Both the Cap target and annual permitted take represent the amount of water that was expected to 
be used, given the climate and water availability of the water year in question. 

The specific methods used for determining the Cap target and permitted take are as follows: 

 Cap targets are determined using models agreed in accordance with the Murray-Darling 
Basin Agreement, which are adjusted according to agreed protocols13. 

 The methods for determining annual permitted take under future SDL compliance reporting 
form part of accredited WRPs and must meet the requirements set out in the Basin Plan14. 
For annual permitted take, it must be consistent with the other provisions of the WRP (such 

 

11 Section 5.2.1, Transition Period Water Take Report 2017–18, Murray‒Darling Basin Authority Canberra, 2019 
12A copy of the Compliance Compact and annual reports on progress are available at 
https://www.mdba.gov.au/publications/independent-reports/basin-compliance-compact 
13 Murray-Darling Basin Agreement, Schedule E, s11 
14 Basin Plan s10.10, s10.12 and s10.49 
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as the water sharing rules) and must account for a range of matters including carry-over of 
water allocations, return flows and water trade15. The WRP must include a demonstration 
that the rules set out in WRPs will meet the SDLs over a repeat of the historical climate 
conditions and be the best available. In the absence of an accredited WRP, interim 
arrangements are set out in bilateral agreements with relevant States. 

The Cap target and annual permitted take are assessed annually at the end of each water year using 
a hydrological model, the output of which is adjusted to account for trade (where this is not included 
within the model), environmental water recovery and unmodelled take.  

As part of the WRP assessment and accreditation process, the MDBA reviews the annual permitted 
take models proposed by Basin states to ensure that they meet the requirements of the Basin Plan. 
The MDBA has published Position Statement 3C16 which provides guidance on how it will review the 
models. The assessment criteria include a comparative assessment of the model’s predictive 
performance with the equivalent Cap model. The model limitations are assessed, considered and 
recorded in this process.  

The MDBA is therefore confident that the WRP methods that will be used for formal SDL compliance 
will be the best available. As they include the water sharing rules set out in current state law, the 
annual pattern of diversions that they produce will best represent current actual use patterns.  

Further information about permitted take and each of the adjustments is provided in Section 3.3 and 
in Appendix B. 

 Use of models  
Variability in weather and in storage levels causes the annual ‘actual take’ to vary widely from year to 
year. If actual take was only compared with the long-term average limit each year, this annual 
variability would mean that it would take a long time to determine with any confidence if the limit 
was being met, or to assess trends relative to the limit. It would also not be a climate responsive 
number. 

To reduce the time required to detect trends in actual take and to ensure climate responsiveness, 
hydrological models are used to determine the Cap targets and annual permitted take. These 
methods help detect trends by explaining as much as possible the annual variation in actual take 
caused by variations in the weather and storage levels. They are also developed to reflect the water 
sharing rules relevant to the long-term limit (i.e. under Cap baseline or set out in the WRPs) and 
include associated assumptions about irrigator behaviour. 

For the purposes of the WRPs, the model should demonstrate that actual take will be limited to the 
SDL over the historical climatic conditions. 

The models that are used to demonstrate that the SDL will be met and that are used to determine 
the permitted take were designed for comparing the outcomes of different scenarios over the long 

 

15 Basin Plan s10.12 
16 MDBA water resource plans: tools for Basin state governments 
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term for planning purposes. They were not originally designed to assess compliance on an annual 
basis or to track or predict evolving water practice. 

It is necessary for one scenario to be selected for the permitted take method that reflects the rules in 
the accredited WRPs and assumptions about irrigator behaviour. However, going forward, actual 
water user behaviour will continue to evolve as entitlement holders explore new ways to get the 
most value from their entitlements. This may involve, for example, the adoption of new crop types, 
responses to changing commodity prices, changing the use of carryover provisions and utilising trade 
to manage risk. While maintaining the same SDL, it may be necessary for permitted take methods 
(model scenarios) to be updated in future to more accurately reflect the interannual pattern of water 
use that may emerge.  

The models remain the best tool available to ensure the evolving water use continues to meet the 
SDL. By taking into account weather-related variability, they enable trends to be detected earlier and 
with greater confidence. 

While the models used to determine the Cap target and annual permitted take attempt to explain as 
much of the inter-annual variation as possible (e.g. through relating use to climatic conditions and 
water availability), it is not always possible to fully explain such variations, such as the changes over 
time described above. The models across the Basin have undergone calibration tests, however there 
remains varying levels of accuracy depending on the information available to inform them. 

Models will be progressively improved over time. Under the Water Act, once a WRP has been 
accredited, model improvements can only be adopted for use in SDL compliance by re-accreditation 
of a WRP, allowing the MDBA to check that any changes to the model remain consistent with the 
Basin Plan and the other provisions of the WRP. However improved model information can be used 
to inform the understanding of trends in use as part of multiple lines of evidence.  Assessing annual 
and long-term compliance 

Conceptually, the Cap and SDL compliance assessments work in the same way, that is actual take is 
compared to an annual limit (either the Cap target or annual permitted take). It is explained here 
using the terminology set out in the Basin Plan for SDL compliance.   

As shown in Figure 3-1, the actual take is subtracted from the annual permitted take at the end of 
the water year to assess if water is greater or less than the annual permitted take (Equation 1). The 
result is the annual balance.  

𝐴𝑛𝑛𝑢𝑎𝑙 𝑏𝑎𝑙𝑎𝑛𝑐𝑒 = 𝑎𝑛𝑛𝑢𝑎𝑙 𝑝𝑒𝑟𝑚𝑖𝑡𝑡𝑒𝑑 𝑡𝑎𝑘𝑒 (𝐴𝑃𝑇) − 𝑎𝑛𝑛𝑢𝑎𝑙 𝑎𝑐𝑡𝑢𝑎𝑙 𝑡𝑎𝑘𝑒 (𝐴𝐴𝑇)  [Equation 1] 

The annual balance (i.e. an annual credit or debit) reflects the difference in annual permitted take 
and actual take in the water year being assessed. To then assess whether take is exceeding the limit 
over the long term, the cumulative balance is used and assessed against a trigger. The cumulative 
balance reflects the running total of annual permitted take less actual take differences from the 
commencement of compliance (Equation 2). Similar to the annual balance, this could be either a 
credit or a debit.  

𝐶𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒 𝑏𝑎𝑙𝑎𝑛𝑐𝑒 = 𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒 𝑏𝑎𝑙𝑎𝑛𝑐𝑒(𝑦𝑒𝑎𝑟 𝑖 − 1) + 𝑎𝑛𝑛𝑢𝑎𝑙 𝑏𝑎𝑙𝑎𝑛𝑐𝑒(𝑦𝑒𝑎𝑟 𝑖) [Equation 2] 
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The compliance tests and use of a cumulative balance ensure that the expected variability in annual 
actual take does not unnecessarily trigger an assessment of compliance.  

Noting the design of the models (Section 3.2.1), a running comparison of the permitted and actual 
take is needed to build information about trends over time. Further, if the SDL compliance trigger is 
exceeded, tolerances in both time and volume are needed to ensure there is strong evidence of 
systematic growth in water use before any response is determined to be appropriate. Further details 
regarding SDL compliance and, the process that will be undertaken if the compliance trigger is 
exceeded, is set out in the MDBA’s SDL Reporting and Compliance Framework17.  

 

Figure 3-1 compliance calculations using annual permitted take and annual actual take to generate compliance balance 

Under section 71 of the Water Act 2007 (cth) the Basin states are responsible for submitting the 
annual actual take, annual permitted take and a self-assessment of compliance to the MDBA after 
the end of each water year.  

The MDBA is responsible for establishing, maintaining and publishing the Register of Take to 
determine SDL compliance (as set out above). The Basin Plan s13.10 also allows the MDBA to 
conduct audits to assess the extent of compliance with the Basin Plan. In the SDL reporting and 
compliance framework (2018), the MDBA has set out its intention to undertake independent audits 
of the data and processes used to collect and store it at regular intervals.  

 Comparison of methods to determine the annual Cap 
target and the annual permitted take 

While similar, the specific methods used for determining the Cap target and permitted take have 
some key differences as shown in Table 3-1. This includes the use of different models to representing 
the different limits; different methods for the adjustment of trade and environmental water 
recovered, and the inclusion of different forms of take. 

 

17 https://www.mdba.gov.au/basin-plan-roll-out/basin-wide-compliance-review/sustainable-diversion-limit-
reporting-compliance 
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In advance of the commencement of formal SDL compliance assessment, various approaches have 
been applied to trial SDL accounting to ensure that the processes and procedures were in place for 
the start of formal SDL compliance reporting. Each of these represents the best models, methods and 
information available at any given point in time. Hence each is a progressive improvement upon the 
former, given the additional information that has become available over time. In this report, two 
approaches are included: 

 Transition reporting.  Drawing upon the interim methods used in the Transition Period 
Water Take report 2017-18 (water take report). These methods used adjusted Cap models.  

 Trends in use analysis. The methods used for this analysis have been refined relative to 
those used in the water take report, to make them as close as possible to those set out in 
WRPs, noting that NSW WRPs remain draft. 

The left-hand column of Table 3-1 outlines the steps and adjustments made to a modelled annual 
target (1) to ultimately determine the final annual limit value. For each adjustment (2-4) further 
information is included in Appendix B. 

Table 3-1 Changes in how annual permitted take is determined under the various assessments 

Cap target / Annual 
permitted take 

method  

 Cap compliance  

(compared to Cap – 
consumptive only) 

Transition period  

(compared to TDL1)  

Trends in use draft 
analysis 

(compared to TDL1) 

SDL compliance 
from 2019-20  

(compared to SDL) 

Limit targeted by 
method 

 Long term Cap 
inclusive of non-
modelled take, 
consumptive 
component only2 

TDL based on BDL 
estimate from 2012 
and all Basin Plan 
amendments – 
modelled river 
diversions only 

TDL based on best 
available BDL 
estimate and all 
Basin Plan 
amendments – 
modelled river 
diversions only 

SDL 
[with an ability to 
adjust cumulative 
balance for 
incomplete recovery] 

(1) Unadjusted 
annual model target 
 

Fo
cu

s 
of

 th
is

 re
po

rt
 

Accredited Cap 
model2 

Accredited Cap 
model3  

(NSW targets scaled 
to WSP limit to 
represent the BDL) 

Proposed WRP 
model for Vic 
and NSW Murray and 
Goulburn 

As per transition 
reporting for 
Murrumbidgee4 

WRP model per 
accredited WRP or 
bilateral agreement 

(2) Annual model 
target adjusted for 
annual trade  

Occurs in Cap 
register 

Occurs in trial 
register of take 

Permanent trade 
occurs in WRP 
models (except 
Murrumbidgee) 

Balance in trial 
register of take 

Permanent trade 
occurs in WRP 
models  

Balance will occur in 
register of take 

(3) Annual model 
target reduced by 
annual expression 
for environmental 
water 

By amount of 
environmental 
water used in that 
year 

NSW adjusted by 
actual allocations 

Vic - scaling by 
entitlement type 

NSW – simple scaling 

Vic – scaling by 
entitlement type 

NSW – simple scaling 
(subject to NSW 
confirmation in 
WRPs) 

Vic - scaling by 
entitlement type 
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(4) Plus estimates of 
annual permitted 
take for other forms 
of take   

 N/A – Diversions 
outside of 
watercourse not 
included as part of 
Cap 

Watercourse and 
interceptions 
included in published 
TPWT reports but 
data not analysed for 
this report5 

N/A – focussed on 
regulated river take 
only5 

Watercourse 
diversions and 
applicable 
interceptions 

Notes  
1. Data from the Transition Period Water Take report 2017-18 has been used, however in this report it is presented relative 
to the transitional diversion limit (TDL), rather than the SDL (as occurs in the TPWT reports). This is further explained in 
Section 3.4. 
2. For combined cap valleys Vic Murray / Kiewa / Ovens and Goulburn / Broken / Loddon. 
3. Note that for most of the transition period, Cap models were used for efficiency reasons. This meant that it was only 
necessary for one model to be run each year. It was necessary for the Cap models to be run for Cap compliance purposes, 
so it was most efficient to also use this value (adjusted as appropriate) to trial the processes and procedures for SDL 
compliance.  
4. A draft WRP model was not available for the Murrumbidgee at the time the analysis was undertaken. 
5. For watercourses and interceptions, long term averages are generally used for both actual and annual permitted take; 
while included in the transition period take reports, data for these forms of take have not been included in the analysis 
undertaken for this report, as the focus has been on the variable components for which trends in use can be more readily 
identified.  

 Methods of trends in use analysis  
For the SDL resource units analysed in this report, WRPs have been accredited and/or submitted to 
the MDBA for review over the last year. Accordingly, the approach used in undertaking the trends in 
use analysis was to use the methods as close as possible to those set out in the water resource plans 
(WRPs) i.e. the methods that will apply when formal SDL compliance commences. However, in the 
time available, it was not possible to fully adopt all of the WRP models and methods (some of which 
remain in draft). As such, the trends in use analysis is still only an approximation of the WRP methods 
that will be implemented for SDL compliance reporting. The application of these methods varies by 
SDL resource unit; more information for each SDL resource unit is set out in Section 4.  

Notably, this trends in use analysis has been undertaken relative to a transitional diversion limit (TDL) 
rather than relative to the SDL. The TDL is a theoretical (not formal compliance) limit, that changes 
from one year to the next, depending on the extent of water that had been recovered for the 
environment by the start of the year in question. Since the start of the 2012-13 water year, water has 
been progressively recovered to bridge the gap between the BDL and the SDL18.  

It is also important to note the use of the TDL for this trend in use analysis is slightly different to the 
analysis presented in the water take reports, which is undertaken relative to the SDL.  

As described in the water take reports, to the extent that there is any incomplete recovery in a given 
year, an adjustment is made for the annual expression of the incomplete recovery in the following 
year, consistent with the approach set out in the Basin Plan. As illustrated in Figure 3-2, as water 
recovery progresses the impact of using a TDL in place of the SDL diminishes - as the volumes 
converge. Once the water recovery is complete the TDL is the SDL.  

 

18 The progressive recovery of water for the environment is shown in Figure 8.1 of the Transition Period Water 
Take report 2017-18 
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The TDL has been used for this trends in use analysis so that the actual use can be compared directly 
with the volume of water that was available for consumptive use in that year. In future, formal SDL 
compliance will be undertaken relative to the SDL, as required by the Basin Plan and consistent with 
the method used in the transition period water take reports for 2017-18 and 2018-19, these different 
limits are illustrated in Figure 3-2. 

 

Figure 3-2 Comparison of the transitional diversion limit (TDL) with the BDL and SDL (illustrative example only) 

 Analysis undertaken for trends in use 

 Analysis to better understand the trends in use  
For the trends in use analysis, the annual balance and cumulative balance for compliance was 
estimated using an annual permitted take methodology as close to that described in the draft 
Murrumbidgee, draft NSW Murray, accredited Victorian Murray and Goulburn WRPs. These 
estimated cumulative balances were compared to the compliance balances generated using the Cap 
and transitional methods (methods described above and in the following sections for each SDL 
resource unit).  

Where actual take is less than the annual limit a ‘credit’ is created, and where actual take is greater 
than the annual limit a debit is created. The terms credit and debit apply to both the comparison of 
cumulative balances between methods in this analysis, and the terms credit and debit are used for 
the annual and cumulative balances.  

The period selected for comparison was the seven water years between 1 July 2012 and 30 June 
2019, which corresponds with the transition period, for which states have been consistently 
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reporting consumptive and environmental water use data under the Water Act19 and the Basin 
Plan20.  

 Analysis to link SDL accounting to ‘retail accounts’  
The SDL accounts are different to those used for bulk water sharing between the states and 
allocations made by states to individual entitlement holders (retail accounts). However, there are 
linkages between them. To better understand trends in use relative to the SDL, further investigation 
is required to understand trends in use at the retail scale, and the extent to which this is anticipated 
to occur as part of the assumptions made in the SDL models, to this end further work is identified in 
section 6.4.2.  

A preliminary exploration of the extent to which water allocated to individuals under the retail 
accounts is forfeited is set out for NSW and Victorian valleys in the southern Basin (see Section 4). 
Further work that could be undertaken in this regard is described in Section 5. 

 Comparison of this analysis with the Transition Period Water 
Take Report 2018-19 

The MDBA’s Transition Period Water Take report for 2018-19 has continued to apply the principle 
used throughout the transition period of drawing on the best available methods and information.  

Where possible, the 2018-19 report has adopted the same approach that has been applied in this 
trends in use analysis across the Basin. Importantly, however, the extent to which this has been able 
to be rolled out varies across the states and SDL resource units, depending on whether the WRP has 
been accredited and the availability of models and data. Where updated methods and information 
were available, they have been generally been applied retrospectively over the period from 2012-
2019. This is further described within the Transition Period Water Take report, as are the impacts on 
the annual credits and debits and the cumulative balance.  

As an example, for the SA Murray SDL resource unit, it was possible to apply the environmental 
water adjustment method as set out in the WRP, but the WRP model was not able to be used in the 
time available.  

For the four SDL resource units investigated as part of this trends in use analysis, there is a variation 
in the numbers published between these reports. This affects the trial permitted and actual take 
values, and hence the trial annual credits, debits and cumulative balance. This is because the two 
reports have different purposes, as follows:  

1. This trends in use analysis is focused on only the modelled forms of take, as this is where SDL 
compliance varies on an annual basis, and hence is the most appropriate component to focus 
on for this purpose of this investigation.  
 

 

19 s71, Water Act 2007 (Cth) 
20 Schedule 12, Matter 9, Basin Plan 2012 
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The Transition Period Water Take report 2018-19 (and prior transition period water take 
reports) provide aggregated annual and permitted take data for all forms of surface water 
take, as is required by the Basin Plan21. This includes diversions from water courses, 
regulated rivers, floodplain harvesting, runoff dams, commercial plantations and basic rights.  
 

2. For the trends in use analysis, take is compared to the transitional diversion limit (or TDL), 
whereas for the Transition Period Water Take report 2018-19 take is compared to the SDL, 
this is described in section 3.4    

It is reiterated that in both reports, the results are non-binding and do not fully represent all of the 
WRP methods and information.    

 

21 A separate register of take is also prepared for assessing compliance with groundwater SDLs. 
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4 Analysis and results 
The following section sets out the analysis and results for the trends in use investigation, using the 
methods described in Section 3.5.  

The use of these methods ensures the trends in use analysis is as close as possible to the proposed 
WRP approach, however at this time it has not been possible to fully adopt the proposed/likely WRP, 
so some uncertainty remains in the findings. 

This analysis has found that the annual permitted take calculated in this report (the trends in use 
method, or analysis) is generally lower than that for the Cap (as expected) and the approach adopted 
thus far during the transition period (the latter of which has been focused on getting processes and 
procedures in place). A lower annual permitted take reduces the credits generated under the trends 
in use method compared to these other approaches.  

Importantly, the method for adjusting the annual target for environmental water recovered is a 
major reason for the difference in credits under the trends in use analysis, relative to both Cap and 
transition reporting. How methods were applied to each of the four SDL resource units is described in 
the following sections.  Related to this are the long-term diversion limit equivalent (LTDLE) factors 
which have been established to accurately assess how much water has been recovered for the 
environment and to determine the future water recovery required to meet Basin Plan outcomes. 
Further information is provided in Appendix D.  

A comparison of state bulk water availability against retail allocations was not made by MDBA as part 
of this investigation. However, NSW and Victorian state officials have confirmed that all available 
water is currently allocated in accordance with their relevant rules and policies. While the MDBA has 
not undertaken analysis of allocations compared to the water availability in this report, future 
possible improvements to MDBA’s SDL accounting are noted in Section 6.  

While state retail accounts were not assessed, analysis was undertaken to quantify the volume of 
water not used or forfeited in each of the SDL resource units, noting that this works quite differently 
across the states. This analysis looked at the extent to which water allocated to individuals is being 
forfeited; this is important to quantify as account forfeitures relate to the level of underuse.  

 Murrumbidgee SDL resource unit 

 Best available annual permitted take method  
As described in Section 3.3, there are differences in the analysis for determining the Cap target 
compared to annual permitted take (for SDL compliance). The transition reporting and the trends in 
use analysis represent the best available methods for testing SDL compliance at two different points 
in time. The specific methods applied for the Murrumbidgee are shown in Table 4-1, along with the 
approach expected to be submitted in the NSW WRPs for formal SDL compliance. These are further 
discussed below.  
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Table 4-1 Assessment approaches used for the Murrumbidgee.  

Murrumbidgee Cap compliance1 Transition period2 Trends in use draft 
analysis 

SDL compliance 
from 2019-203 

Limit targeted by 
method  

long term Cap of 
2,358 GL/y  
(inclusive of 42 GL/y 
non-modelled take) 

TDL based on 2012 
BDL estimate4 of 
1,958 GL/y and all 
Basin Plan 
amendments – 
modelled river 
only  

TDL based on May 
2019 draft BDL 
estimate of 
2,083 GL/y 3 and all 
Basin Plan 
amendments – 
modelled river 
only 

SDL 

model accredited Cap 
model - IQQM 

accredited Cap 
model – IQQM 
scaled to NSW 
LTAAEL 

accredited Cap 
model – IQQM 
scaled to BDL 

WRP IQQM model  

trade adjustment permanent, 
allocation and 
tagged trade 

permanent, 
allocation and 
tagged trade 

permanent, 
allocation and 
tagged trade 

permanent, 
allocation and 
tagged trade 

environmental 
water adjustment 

actual use of water 
for the environment 

actual allocations 
of water recovered 
(TDL target) 

simple scaling to 
reduce to TDL 
target3 

simple scaling to 
reduce to SDL 
target 

Notes:  
1. Cap register, refer Transition Period Water Take report 2017-18. 
2. Method agreed for transition period, refer Transition Period Water Take report, 2017-18; scaling takes into account 

NSW long-term average annual extraction limit (LTAAEL).   
3. Refer NSW DPIE draft report Permitted Take Method for the Murrumbidgee May 2019, note this is still to be assessed 

by the MDBA https://www.industry.nsw.gov.au/__data/assets/pdf_file/0017/230237/schedule-f-appendix-b-
murrumbidgee-permitted-take-method.pdf 

4. Basin Plan, Schedule 3 

The Cap compliance assessment is as previously published in the annual Cap Register. Therefore, the 
values included non-modelled elements that are not included in the comparative transition period or 
trends in use draft analysis. This is not considered to be significant as both the annual target and 
estimated actual take for these components are reported as the same volume each year by NSW. 

For this transition period analysis, the output from the Cap model is scaled down to the NSW water 
sharing plan limit (LTAAEL), and then the trade and environmental water adjustments set out in 
Table 4-1 are made (the scaling method is further described in Appendix B). This transition period 
target reflects a TDL – to the extent of the actual water recovered at the start of each year. 

A draft NSW Murrumbidgee WRP was published in June 2019. However the WRP model was not 
ready to be used at the time the trends in use analysis was conducted. The IQQM Cap model 
therefore continues to be used as the basis of the assessment as the best available information, as it 
has been for the transition period reporting to date.  

The approach used in the trends in use applies the same analysis as the transition period with two 
improvements: 
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 an interim update to the BDL estimate (based on a NSW proposal from May 2019), which 
represents an increase relative to the 2012 Basin Plan BDL estimate of 125 GL/y, part of 
which is attributable to the revised assessment of the contribution of the Nimmie-Caira 
purchase to Basin Plan water recovery22. This draft updated BDL estimate has not been 
formally adopted by the MDBA. Since this analysis was undertaken, the estimate has been 
revised by NSW Department of Planning, Industry and Environment as part of the WRP 
submitted to the MDBA in June 2020. This is expressed by scaling up the annual Cap target as 
set out in step 3 below, and 

 a modified approach to the calculation of the environmental water adjustment which reflects 
the approach NSW has advised will be proposed across NSW to recognise the environmental 
water reduction required and any pre-Basin Plan water recoveries. A simple scaling of the 
appropriate long term volume to the adjusted annual target is applied by:  

o scaling down from Cap to the LTAAEL (step 1), 
o scaling down for pre-Basin Plan water recoveries that are relative to LTAAEL (i.e. The 

Living Murray, Snowy – Water For Rivers recoveries) (step 2), 
o scaling up from step 2 to recognise the increase in the estimate of the BDL (step 3), 

and 
o scaling down from improved estimate of BDL to actual water recovered each year 

(TDL) reflecting the ‘gap- bridging’ recoveries achieved (step 4). 

A large portion of the adjustments made in this analysis are related to using a Cap model instead of a 
WRP model. It is expected that Steps 1 to 3 would be included within the WRP model and not 
required for SDL compliance separate from the WRP model. 

These trends in use analysis improvements ensure the trends is use analysis is as close as possible to 
the proposed WRP approach. 

The absence of the WRP model for this analysis does create some uncertainty. The Cap model 
reflects 1993-94 rules, irrigator behaviour and allocation policy (as it was designed to do), rather than 
the changed irrigator behaviour and rules in the NSW Murrumbidgee WRP model – and this would 
impact on the annual permitted take generated in any given year.  

Accordingly, until the BDL estimate is settled through accreditation of the Murrumbidgee WRP and 
the WRP model is available to meaningfully assess the impact on annual permitted take resulting 
from changes in policy and irrigation behaviour, the credits generated for Murrumbidgee should be 
treated as indicative only, and considerable uncertainty remains in the trends in use approach.  

 Results  
The annual permitted take calculated using the trends in use method is lower than that for the Cap 
and transition period. This reduced the credits generated, compared to both the Cap and transition 
methods, as shown in Figure 4-1, and on average in Table 4-2. Actual take is also shown for relative 
comparison. 

 

22 https://www.mdba.gov.au/sites/default/files/pubs/Review-contribution-Nimmie-Caira-purchase-Basin-Plan-
Feb-19.pdf 
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Figure 4-1 Murrumbidgee - annual credits for the three methods shown relative to the actual take  

Table 4-2 Murrumbidgee - average annual take and credit over the period 2012-13 to 2018-19 

Average actual take Cap compliance – average 
annual Cap credit  

Transition period – 
average annual credit 

relative to average TDL 

Trends in use draft 
analysis – average 

annual credit relative to 
average TDL 

1,583 GL/y 325 GL/y 
14% Cap 

300 GL/y 
18% TDL 

110 GL/y 
6% TDL 

 

A comparison of these methods shows: 

 Relative to the Cap, both the transition period and trends in use analyses reduce diversions 
to the BDL, by representing the introduction of the NSW state limit through the Water 
Sharing Plan (WSP) in 2003. Table 2-1 indicates that the impact of this change is 90 GL/y on 
average over the long term and this is an average of 86.9 GL/y over the seven years of this 
analysis.  

 Relative to the Cap, the transition period analysis also included an updated approach to 
adjust for the amount of water recovered for the environment (see below).  

 Relative to the Cap and the transition period, the trends in use method also reflects a draft 
update to the BDL estimate from that in the Basin Plan (and hence SDL estimate). Table 4-1 
indicates that the impact of this change is 125 GL/y on average over the long term, however 
it is not possible to separate the annual impact from the other combined adjustments. 

 Relative to the Cap and transition period analysis, a further update to the approach to adjust 
for the amount of water recovered for the environment was used (see below).  

Table 4-2 illustrates that adopting these improvements for the trends in use analysis reduced the 
average credits from 325 GL/y under Cap to 110 GL/y. Figure 4-1 however highlights that there can 
be significant variability from year to year, including debits in 3 years (i.e. the actual take exceeds the 
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annual permitted take). As described in Section 4.1.1, reliability of annual trends would be 
significantly improved once the BDL estimate is settled and a WRP model is available.  

4.1.2.1 Impact of adjustments to model output 
The results presented in Table 4-2 are the result of using the output from a single Cap model run with 
the following adjustments: 

 for Cap compliance, the annual Cap target was adjusted by reported actual water used for 
the environment (171 GL/y plus the increasing ‘gap-bridging’ environmental water). The 
NSW LTAAEL is not relevant to Cap. 

 for the transition period reporting the adjustment was based on actual allocations for 
environmental water (171 GL/y plus the increasing ‘gap-bridging’ environmental water) and 
an adjustment for the NSW LTAAEL (90 GL/y), however no other adjustment was made for 
the Basin Plan 2012 estimate of the BDL. 

 for trends in use analysis, the adjustment is a simple scaling method (171 GL/y plus the 
increasing ‘gap-bridging’ environmental water), an adjustment for the NSW LTAAEL, and an 
adjustment for the improved estimate of the BDL.  

The environmental water adjustment methods are further described in Appendix B.  

Table 4-3 illustrates that these differences in approach has a significant impact on the credits 
generated under each method.  

Table 4-3 Murrumbidgee – Average difference in adjustments to model output between methods over the period 2012-13 
to 2018-19 

Adjustment to model output Cap compliance (GL/y) 
(use method) 

Transition period 
(GL/y) (actual 

allocation method) 

Trends in use analysis 
(GL/y) (simple scaling 

method) 

environmental water 
adjustment 

-290 
(reduced from Cap)  

-241 
(Cap to TDL) 

-449 
(Cap to TDL) 

other adjustments  
(including to BDL) 

- -85 -60 

average adjustments* -290 -326 -509 

difference relative to Cap  -36 -219 

* the average adjustment is the sum of the environmental water and other adjustments 

It is also important to understand that during this period there was a significant increase in the 
holdings of environmental water each year. Over this time recognition and reporting of held 
environmental water, including its use was also developing. This may have resulted in calculations for 
both the Cap compliance and transition period under-reporting the value of the environmental water 
adjustment. 

For example, with the re-assessment of the contribution of Nimmie-Caira to the Murrumbidgee BDL 
the use of water for the environment was not re-assessed under Cap compliance, and the actual 
allocations reported under the Transition period were also not re-assessed for the years 2012-13 to 
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2013-14. This may have resulted in a lower environmental water adjustment than has been applied 
in the trends in use analysis. 

Where there may be under-reported environmental water adjustments, this would increase the 
permitted take and create a higher credit. 

In the Murrumbidgee, supplementary access entitlements form a significant portion of the water 
recovery required (188 GL/y or 42 % of the required recovery under the Basin Plan). The impact of 
this to each of the methods for adjusting for environmental water is significant. For example, the 
Nimmie-Caira Lowbidgee supplementary access received some access in 2016-17 and 2017-18 (or 
two of the seven years analysed). The impact of this for the trends in use analysis is that it may have 
over-stated the environmental water adjustment. This is uncertain as the Cap model doesn’t 
accurately address how the Lowbidgee is managed today.  

The trends in use approach for adjusting for environmental water is as set out in the draft WRP. It 
assumes that the utilisation of environmental water will be the same as that of consumptive users. 
This is consistent with the approach assumed in the long-term models used to demonstrate that the 
SDL will be met under the rules set out in the WRP. An increase in the environmental water 
adjustment under trends in use analysis would lead to lower credits.  

The environmental water adjustment method adopted under the Cap was conservative, from the 
perspective of the irrigator, as it reflects actual use by the environment, rather than what was able to 
be used by the environment. Further work is required to better understand the use of water for the 
environment relative to consumptive use, however over the period 2012-13 to 2018-19, it is 
understood that the use of water for the environment was at a lower rate than use by irrigators.  

The method adopted under the transition period was linked to actual allocations, rather than 
modelled output. The following section shows that modelled allocations (to all users) in the Cap 
model were higher than those that were effectively allocated at the time. If the actual allocations in 
the real world were less than modelled, it follows that the environmental water adjustment under 
transition reporting is less than the simple scaling approach, which is based on the model.  

This trends in use analysis highlights the significance of the environmental water adjustment method, 
noting that the alternate methods may not have been fully reflected previously. It is a major reason 
for the difference in credits under Cap relative to the trends in use analysis. 

Table 4-3 shows the use of a Cap model to derive an annual target under both the transition period 
and trends in use analysis requires adjustments other than for the environment. The other model 
adjustments are expected to be included within the WRP model and not required under WRP 
compliance.  

4.1.2.2 Impact of model used 
Under the trends in use analysis, there is on average a credit of 110 GL/year. While much smaller 
than reported under the Cap and transition reporting, it represents about 6 % of the TDL in the 
Murrumbidgee.  
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NSW has made a range of changes to its allocation rules since the Cap benchmark conditions of 
1993- 94 (refer B). These changes have been introduced for a range of reasons. For example, 
carryover was introduced to enable individual irrigators to better manage their portfolios; and the 
assumptions used for worst case inflows and losses in the resource assessment process that 
determines allocations have been modified in response to the millennium drought. 

Table 4-4 highlights the difference in the allocation predicted under the Cap model, and the effective 
actual allocation observed. The effective actual allocation includes the impact of carryover on 
announced allocation. The effective actual allocation does not exceed 100 % (inclusive of carryover) 
as it is limited by the current water sharing plan; however, announcements up to 120 % (but no 
carryover) were allowed under the 1993-94 conditions. A 20 % difference in maximum allocation 
corresponds to nearly 200 GL of potential water use under full allocation. 

Table 4-4 Impact of general security effective allocations on WRP compliance credits 

 Trends in use 
annual credit 

(GL/y) 

Actual Allocation 
(general security 
– end of year) % 

Actual 
Carryover 
(beginning 
of year) % 

Effective 
actual 

allocation 
(%)1 

Cap 
Model 

allocation 
(%) 

Difference 
in allocation 

(%) 

2012-2013 369 73 27 100 120 20 

2013-2014 284 63 18 81 108 27 

2014-2015 -148 53 25.6 78.6 74 -4.6 

2015-2016 -195 37 23 60 66 6 

2016-2017 -30 80.5 19.5 100 120 20 

2017-2018 344 45 26.9 71.9 110 38.1 

2018-2019 147 7 21 28 60 32 
1Effective actual allocation is the actual allocation plus carryover; note that there was no carry over 
under Cap baseline conditions (1993/94)   

The differences between current state allocation policy, compared to those in 1993-94, means that 
the Cap model does not represent the allocations provided to general security irrigators. The years 
with the most substantial differences tend to align with the years in which the greatest credits are 
generated.  

Further, the Cap model assumes there is no limit on take by supplementary access licence holders, 
subject to certain conditions being met. However, the Murrumbidgee Water Sharing Plan (2003) 
introduced a limit on supplementary access (excluding Lowbidgee) use of 198 GL/y and a similar limit 
for the supplementary access (Lowbidgee) was introduced (747 GL/y). 

Over the seven year period for trends in use analysis, the Cap modelled total supplementary water 
taken (inclusive of environmental water) is on average 138 GL/y more than actual measured take by 
supplementary users. The amount varies significantly year to year depending on prevailing climate 
conditions. The difference between the modelled and recorded supplementary use could also be part 
of the reason for the accumulation of credits under the trends in use analysis.  



 

 
Murray–Darling Basin Authority  Trends in water use relative to the sustainable diversion limit in the southern Murray-Darling 
Basin            34 

The representation of irrigator planting decisions in this analysis is also based on the Cap model, 
which reflects irrigator behaviour under 1993-94 conditions. Irrigator behaviour has also changed in 
conjunction with the change in rules. In the past, without carryover and trade, there was more 
socialisation of unused allocated water. This reduction in socialisation means lower announced 
allocations for general security entitlements as less water is announced ‘twice’, but greater individual 
choice for entitlement holders.  

It is expected that when the WRP model is completed, it will more accurately reflect allocations and 
water availability under the WRP, and current hydrological understanding. This is likely to change the 
annual modelled diversions, so that the annual permitted take better aligns with the current pattern 
of actual use from wet to moderate to dry years, while the SDL is still met over the long term. NSW is 
close to finalising a new model of the Murrumbidgee in the Source modelling platform. This will 
include an updated calibration of irrigator behaviour and planting decisions which is expected to 
further align the modelled diversions with the current pattern of actual use from year to year, while 
the SDL is still met over the long term. While this model is not expected to be ready in time to be 
included in the first WRP, the WRP can be re-accredited to adopt the new model. The use of a WRP 
model would improve real understanding of credits or underuse. 

 Exploration of links to retail accounts  
A preliminary exploration follows of the extent to which water allocated to individuals is being 
forfeited, as this relates to the level of underuse to the extent that it is not taken into account by the 
model. 

As the rules in the Cap model reflect 1993-94 conditions and the model does not provide diversions 
on the basis of each class of entitlement, modelled data was not available to compare modelled 
forfeitures with actual forfeitures. 

Future work could include a comparison of actual effective allocations to the modelled permitted 
take (determined by the model referred to in the WRP). This could also include a separate analysis of 
actual and modelled supplementary water allocation and use.   

4.1.3.1 Forfeitures from retail accounts 
The Murrumbidgee WSP includes rules that forfeit unused water in some accounts at the end of a 
water year. Specifically, carryover is not permitted in stock and domestic, high security and local 
water utility accounts. A limit of 30 % of entitlement is permitted to be carried over for general 
security and conveyance accounts. Water forfeited from an individual account at year end is 
socialised and made available as allocations across the pool of entitlements in the following water 
year.  

Account balance is also forfeited during the year when an entitlement holder’s allocation plus 
carryover exceeds 100 %. In the water year, once the account limit is reached for each individual 
account no additional water is allocated to that account. Allocation water not available due to an 
account limit during the water year is similarly socialised and subsequently made available as 
allocations across the pool of entitlements during the water year. This effectively allows any 
improvements in the total resource to be shared across a smaller number of entitlements. 
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Based on NSW General Purpose Water Accounts23, the volume of account water forfeited at year end 
in the Murrumbidgee (excluding supplementary accounts) over the period 2012-13 to 2017-1824 is 
80 GL/y on average. Of this, 43 GL/y is forfeitures from general security accounts. This is water that 
was allocated but not used and could not be carried over.  

2012-13 and 2016-17 were years that had high general security forfeiture (124 GL and 169 GL 
respectively) and these were also years where effective actual allocations for general security were 
100 %.  

In 2017-18 total Murrumbidgee forfeiture was 9 GL, of which general security account holders 
forfeited 5.8 GL and general security allocations were 7 %. This suggests that in years of high 
allocation there is more likely to be account water not used as compared with years of low 
allocation, in which nearly all allocated water is used. 

Unused account water is socialised and increases water availability for all users in the following year.  

Water forfeited from the retail accounts only relates to the level of underuse relative to the SDL to 
the extent that it is not taken into account by the permitted take model. Further work is required to 
better understand this issue.  

 NSW Murray SDL resource unit 

 Best available annual permitted take method  
As described in Section 3.3, there are differences in the analysis for determining the Cap target 
compared to annual permitted take (for SDL compliance). The transition reporting and the trends in 
use analysis represent the best available methods for testing SDL compliance at two different points 
in time. The specific methods applied for the NSW Murray are shown in Table 4-5 along with the 
approach expected to be submitted in the NSW WRPs for formal SDL compliance. These are further 
discussed below.  

Table 4-5 Assessment approaches used for the NSW Murray  

NSW Murray Cap compliance1 Transition period2 Trends in use draft 
analysis3 

SDL compliance 
from 2019-203 

Limit targeted by 
method 

long term Cap of 
1,908 GL/y 
(inclusive of 28 GL/y 
non-modelled take 

TDL based on 2012 
BDL estimate of 
1,680 GL/y 4 and all 
Basin Plan 
amendments – 
modelled river 
only 

TDL based on 2019 
draft BDL estimate 
of 1,691 GL/y and 
all Basin Plan 
amendments – 
modelled river 
only 

SDL 

 

23 https://www.industry.nsw.gov.au/water/allocations-availability/water-accounting/gpwar 
24 data was not available for 2018-19 at the time of writing this report 
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NSW Murray Cap compliance1 Transition period2 Trends in use draft 
analysis3 

SDL compliance 
from 2019-203 

model accredited Cap 
model – MSM-
Bigmod  

accredited Cap 
model - MSM-
Bigmod, scaled to 
NSW LTAAEL  

WRP Source model 
planning scenario5 

WRP Source model 
initialised in 20196  

trade adjustment permanent, 
allocation and 
tagged trade 

permanent, 
allocation and 
tagged trade 

permanent trade 
to 2009 in model, 
adjustment made 
for allocation trade 
and tagged trade 

permanent trade 
to 2009 in model,  
adjustment made 
for allocation trade 
and tagged trade 

environmental 
water adjustment 

actual use of water 
for the environment 

actual allocations 
of water recovered 
(to TDL) 

simple scaling to 
reduce to TDL 
target – as 
proposed across 
NSW 

subject to NSW 
confirmation in 
WRPs 

Notes:  
1. Cap register, refer Transition Period Water Take report 2017-18 
2. Method agreed for transition period, refer Transition Period Water Take report, 2017-18; scaling takes into account 

NSW long-term average annual extraction limit (LTAAEL).  
3. The Source Murray Model permitted take report for the NSW Murray and Lower Darling is 

https://www.industry.nsw.gov.au/__data/assets/pdf_file/0011/272747/appendix-a-to-schedule-f-combined-
modelling-report.pdf. For the environmental water adjustment, the report lists one method as an option. However, for 
the trends in use analysis, the method set out for the draft Murrumbidgee WRP was adopted, as at the time the 
analysis was undertaken, it was understood that this method would be applied for all NSW SDL resource units. This will 
be refined when other model improvements set out in the text are completed.  

4. Basin Plan, Schedule 3 
5. The WRP model run used for trends in use analysis was a long-term planning run, that was extended from 1895 to 

2019. Original Basin Plan BDL modelled inflows from July 1895 to June 2009 for all tributaries were used in conjunction 
with observed minus environmental and inter-valley trade (IVT) deliveries from July 2009 to June 2019. A single model 
run has been used to determine annual permitted take for the NSW and Vic Murray SDL resource units.  

6. For formal SDL compliance, all WRP models will be initialised to conditions at 1 July 2019; for NSW and Victoria Murray 
- WRP modelled inflows will be used for tributaries where possible; separate but similar model runs will be used to 
determine annual permitted take for NSW and Victoria Murray as set out in each WRP. 

Cap compliance assessment is as previously published in the annual Cap Register. Therefore, the 
values include the non-modelled elements that are not included in the comparative transition period 
or trends in use draft analysis. This is not considered to be significant as both the annual target and 
estimated actual take are reported as the same volume each year by NSW. 

For this transition period analysis, the output from the Cap model is scaled down to the NSW water 
sharing plan limit (LTAAEL), and then the trade and environmental water adjustments set out in 
Table 4-5 are made. This transition period target reflects a TDL – to the extent of the actual water 
recovered at the start of each year. 

A draft NSW Murray WRP was published in September 201925, and it refers to the use of the Source 
Murray Model (SMM) as part of the method to calculate the annual permitted take. At the time the 
trends in use analysis was conducted, it was possible to use an extension of the long-term WRP 

 

25 https://www.industry.nsw.gov.au/water/plans-programs/water-resource-plans/drafts/nsw-murray-lower-
darling/components 
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planning scenario in SMM as part of the assessment. The SMM has been recently been calibrated, 
documented and reviewed26.  

The approach used in the trends in use applies the same analysis as the transition period with three 
improvements: 

 an interim update to the BDL estimate, which represents an increase relative to the 2012 
Basin Plan BDL estimate of 11 GL/y. This draft updated BDL estimate has not yet been 
formally adopted,  

 the adjustment for trade is limited to the allocation and tagged trade only, as permanent 
trade is incorporated into the SMM model run, and 

 a modified approach to the calculation of the environmental water adjustment which reflects 
the approach NSW has advised will be proposed across NSW to recognise the environmental 
water reduction required and any pre-Basin Plan water recoveries. A simple scaling of the 
appropriate long-term volume to the adjusted annual target is applied by:  

o scaling down from improved estimate of BDL to account for the actual ‘gap-bridging’ 
water recoveries achieved each year (i.e. the TDL). 

As a draft WRP model has been used for the trends in use analysis, a large portion of the adjustments 
made for the Murrumbidgee (i.e. steps 1 to 3) are not required for the NSW Murray trends in use 
analysis.  

These improvements ensure the trends in use analysis is as close as possible to the proposed WRP 
approach. Use of the SMM model reflects the allocation rules set out in the draft NSW Murray WRP. 
However, the following assumptions have been made in using SMM for this trends in use analysis, 
such that it doesn’t exactly represent how the formal SDL compliance assessment will be undertaken: 

 The SMM scenario used was not initialised at the start of the trial reporting period. If the 
storage levels in the model are different to the actual storage levels, there may be some 
initial credits or debits generated that would not occur if the model was correctly initialised. 
As the storages spill in 2012-13, this is not expected to be a major issue.  

 The WRP model run was a long-term planning run, extended to 2019. Original Basin Plan BDL 
modelled inflows from July 1895 to June 2009 for all tributaries were used in conjunction 
with observed minus environmental and inter-valley trade (IVT) deliveries from July 2009 to 
June 2019, as opposed to the intent under formal SDL compliance reporting to using 
outflows from tributary WRP models as inflows to the SMM. Use of these inflows is expected 
to increase water availability in the Murray, particularly the Victorian Murray, as the 
observed inflows are higher than the modelled inflows derived from the Goulburn interim 
WRP model due to the Goulburn also having lower diversions than permitted. Consequently, 
there would be additional apparent water available in the Murray system, which is likely to 
increase the modelled annual permitted take. When WRP model inflows from the major 
tributaries are included, it is likely that the credits will be reduced. 

 

26 
https://www.mdba.gov.au/sites/default/files/pubs/Independent%20review%20of%20Source%20Murray%20M
odel%20%28SMM%29%20report_1.pdf 
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 A single model run was used to determine the permitted take for both NSW and Victorian 
Murray, whereas when SDL reporting commences under the initial WRPs (or bilateral 
agreements), separate runs will be required. This is expected to be an interim requirement, 
due to the timing of WRP submission for each SDL resource unit. In future, it is expected that 
the SMM will be harmonised across the three Murray valleys, and the SA, Vic and NSW WRPs 
will be updated to use a single SMM scenario. It is not expected that there would be a 
significant deviation from future results by use of a single scenario for this trends in use 
analysis.  

Work was commenced to update the trends in use analysis to initialise SMM to 2012, however it was 
unable to be completed in the time available. When this work is completed, it will also incorporate 
the improvements to the environmental water adjustment approach. This approach is intended to 
minimise confusion by consolidating all identified improvements in one change. 

The irrigator behaviour incorporated into the SMM scenario reflects 2009 (i.e. BDL) development 
conditions. More conservative irrigation behaviour has been broadly observed post 2009, on the 
back of the millennium drought. 

In summary, the approach used in the trends in use analysis reflects the allocation rules set out in the 
NSW Murray WRP, and will ensure the annual permitted take will be consistent with the SDL over 
long term (if the target water recovery volume was achieved), however a range of assumptions have 
been made that may further change the annual results once formal SDL compliance methods are 
available.  

 Results  
The average annual credits generated under the transition period method is slightly higher than that 
calculated under both the Cap and trends in use assessments, as shown in in Figure 4-2 and 
Table 4-6. Actual take is also shown for relative comparison. 
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Figure 4-2 NSW Murray - annual credits for the three methods shown relative to the actual take 

Table 4-6 NSW Murray - annual average take and credit over the period 2012-13 to 2018-19  

Average 
actual take  

Cap compliance – average 
annual Cap credit  

Transition period – average 
annual credit relative to 

average TDL  

Trends in use draft analysis 
– average annual credit 
relative to average TDL 

1,187 GL/y 54 GL/y 
3% Cap 

71 GL/y 
5% TDL 

43 GL/y1 

3% TDL 

Notes:  
1. This has been rounded to 40 GL/y in Table 6-1 

Table 4-6 illustrates that adopting the trends in use analysis reduces the average credits from 54 GL/y 
under Cap to 43 GL/y. Figure 4-2 illustrates that there can be significant variability from year to year - 
including substantial debits in 2 of the years (i.e. years in which the actual take exceeds the annual 
permitted take). As described in Section 4.2.1, there may be further change to the annual results 
once formal SDL compliance methods are available. 

4.2.2.1 Impact of adjustments to model output 
The results presented in Table 4-6 are the result of using the output of a single Cap model run for 
two of the analyses, and of a WRP model run for the trends in use analysis. The following 
adjustments are made: 
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 for Cap compliance, the annual Cap target was adjusted by reported actual water used for 
the environment (112 GL/y plus the increasing ‘gap-bridging’ environmental water). The 
NSW LTAAEL is not relevant to Cap. 

 for the transition period reporting the adjustment was based on actual allocations for 
environmental water (112 GL/y plus the increasing ‘gap-bridging’ environmental water) and 
an adjustment for the NSW LTAAEL (58 GL/y), however no other adjustment for the Basin 
Plan 2012 estimate of the BDL was made. 

 for trends in use analysis, as a WRP model is used there is no need to adjust for the NSW 
LTAAEL or for pre-Basin Plan water recovery (112 GL/y). The WRP model produces output 
based on the improved estimate of the BDL – rather than the Cap adjusted to the BDL. 
Therefore, the environmental water adjustment is a simple scaling method (up to 316 GL/y 
which is the increasing actual ‘gap-bridging’ environmental water).  

The environmental water adjustment methods are further described in Appendix B.  

Table 4-7 illustrates that these differences in approach has a significant impact on the credits 
generated under each method. A direct comparison between trends in use and the prior methods is 
not possible as a different model is used and therefore the adjustments made to the model output 
are both different and have a different basis. 

Table 4-7 NSW Murray – Average difference in adjustments to model output between methods over the period 2012-13 to 
2018-19 

Adjustment to model output Cap compliance (GL/y) Transition period 
(GL/y) 

Trends in use analysis 
(GL/y) 

environmental water 
adjustments 

-297 
(reduced from Cap) 

-234 
(Cap to TDL) 

-211 
(BDL to TDL) 

other adjustments  
(including to BDL) 

- -51 - 

average adjustments1 -297 -285 -211 

difference relative to Cap - 12 not directly 
comparable2 

Notes:  
1. the average adjustment is the sum of the environmental water and other adjustments 
2. Trends in use volume comparison to Cap is not provided as: trends in use is on a WRP model that already deducts the 

pre-Basin Plan environmental water. This would understate the comparison. 

It is also important to understand that during this period there was a significant increase in the 
holdings of environmental water each year. Over this time recognition and reporting of held 
environmental water, including its use was also developing. This may have resulted in calculations for 
both the Cap compliance and transition period under-reporting the value of the environmental water 
adjustment. 

Where there may be under-reported environmental water adjustments, this would increase the 
permitted take and create a higher credit. 
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In the NSW Murray, supplementary access entitlements were recovered under The Living Murray 
(100 GL or 17.8 GL/y as a long-term annual average). It is possible that the use and deduction for this 
water is under-reported in some years. The impact of this for the trends in use analysis is uncertain 
as there is no adjustment outside of the model for this environmental water.  

The trends in use approach for adjusting for environmental water is as proposed across NSW. It 
assumes that the utilisation of environmental water will be the same as that of consumptive users. 
This is consistent with the approach assumed in the long-term models used to demonstrate that the 
SDL will be met under the rules set out in the WRP. An increase in the environmental water 
adjustment under the trends in use analysis would lead to lower credits.  

The environmental water adjustment method adopted under the Cap was conservative, from the 
perspective of the irrigator, as it reflects actual use by the environment, rather than what was able to 
be used by the environment. Further work is required to better understand the use of water for the 
environment relative to consumptive use, however over the period 2012-13 to 2018-19, it is 
understood that the use of water for the environment was reported to occur at a lower rate than use 
by irrigators.  

The method adopted under the transition period was linked to actual allocations, rather than 
modelled output. If there is a difference between actual allocations and those modelled, it follows 
that there would be a difference in the environmental water adjustment under transition reporting 
compared to the simple scaling approach, which is based on the model.  

This trends in use analysis highlights the significance of the environmental water adjustment method, 
noting that the alternate methods may not have been fully reflected previously. It is part of the 
reason for the difference in credits under Cap relative to the trends in use analysis. 

Table 4-7 shows the use of a Cap model to derive an annual target under the transition period 
requires adjustments to model output other than for the environment. The other adjustments to the 
output from the Cap model are included within the draft WRP model and not required under trends 
in use analysis.  

4.2.2.2 Impact of model used 
Under the trends in use analysis, there is on average a credit of 43 GL/year. While smaller than 
reported under the Cap and transition reporting, it represents about 3% of the TDL in the NSW 
Murray.  

NSW has made a range of changes to its allocation rules since the Cap benchmark conditions of 
1993-94 (refer Appendix B). These changes have been introduced for a range of reasons. For 
example: carryover was introduced to enable individual irrigators to better manage their portfolios; 
and worst-case inflows and losses have been modified in response to the millennium drought. In the 
past, without carryover and trade, there was more socialisation of unused allocated water. This 
reduction in socialisation means lower announced allocations for general security entitlements, but 
greater individual choice. 
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The draft WRP model reflects the rules set out in the NSW Murray water sharing plan (2004), and 
therefore should more closely reflects the actual allocations and water availability than the Cap 
model.  

As set out in Section 4.2.1, the trends in use analysis could be improved with initialisation of the 
model, use of adjusted observed inflows, and use of a single model run. 

The draft NSW Murray WRP model is based on irrigator behaviour of 2009. While the WRP model is a 
useful tool to help assess SDL compliance over a period of time, it does not accurately predict each 
year’s irrigator behaviour. Differences (both credits and debits) arise when irrigator behaviour is 
different from that represented in the model. 

 Exploration of links to retail accounts  
A preliminary exploration follows of the extent to which water allocated to individuals is being 
forfeited, as this relates to the level of underuse to the extent that it is not taken into account by the 
model. In the time available to prepare this report it was not possible to analyse modelled forfeitures 
from the WRP model with actual forfeitures. 

Future work could include a comparison of actual effective allocations to the modelled permitted 
take (determined by the model referred to in the WRP, once accredited). This could also include a 
separate analysis of actual and modelled supplementary water allocation and use.  

4.2.3.1 Forfeitures from retail accounts 
The NSW Murray WSP includes rules that forfeit any unused water in an account at the end of a 
water year. Specifically, carryover is not permitted in stock and domestic, high security and local 
water utility accounts. A limit of 50 % of entitlement is permitted to be carried over for general 
security and conveyance accounts. Water forfeited from an individual account at year end is 
socialised and made available as allocations across the pool of entitlements in the following water 
year. 

Account balance is also forfeited during the year when an entitlement holder’s allocation plus 
carryover exceeds 110 %. In the water year, once the account limit is reached for each individual 
account no additional water is allocated to that account. Allocation water not available due to an 
account limit during the water year is similarly socialised and subsequently made available as 
allocations across the pool of entitlements during the water year. This effectively allows any 
improvements in the total resource to be shared across a smaller number of entitlements. 

Based on NSW General Purpose Water Accounts27, the average volume of account water forfeited at 
year end in the NSW Murray (excluding supplementary accounts) over the period 2012-13 to 
2018-19 is 45 GL/y. Of this, 14 GL/y is forfeitures from general security accounts. This is water that 
was allocated but not used and could not be carried over.  

 

27 https://www.industry.nsw.gov.au/water/allocations-availability/water-accounting/gpwar 
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Volumes across the period for general security forfeitures range from 41 GL in 2016-17 to 0.3 GL in 
2018-19.  

2012-13, 2013-14 and 2016-17 were years that had high general security forfeiture (22 GL, 18 GL and 
41 GL respectively), and these were also years where there were NSW spills from Hume Dam and 
effective allocations for general security were 100 %.  

In 2018-19 total NSW Murray forfeiture was 22 GL, of which general security account holders 
forfeited 0.3 GL and general security allocations were 0 %. This suggests that in years of high 
allocation there is more likely to be account water not used as compared with years of low 
allocation, in which nearly all allocated water is used. 

Unused account water is socialised and increases water availability for all users in the following year.  

Water forfeited from the retail accounts only relates to the level of underuse relative to the SDL to 
the extent that it is not taken into account by the permitted take model. Further work is required to 
better understand this issue. 

 Victorian Murray SDL resource unit 

 Best available annual permitted take method  
As described in Section 3.3, there are differences in the analysis for determining the Cap target 
compared to annual permitted take (for SDL compliance). The transition reporting and the trends in 
use analysis represent the best available methods for testing SDL compliance at two different points 
in time. The specific methods applied for the Victorian Murray are shown in Table 4-8 along with the 
approach included in the submitted Victorian Murray WRP for formal SDL compliance. These are 
further discussed below.  

Table 4-8 Assessment approaches used for the Victorian Murray  

Victorian Murray Cap compliance1 Transition period2 Trends in use draft 
analysis3 

SDL compliance 
from 2019-203 

Limit targeted by 
method  

long term Cap of 
1,702 GL/y for 
combined Cap 
valley Vic Murray / 
Kiewa / Ovens 
(inclusive of 10 GL/y 
non-modelled take) 
– noting that Vic 
Murray long-term 
Cap of 1,662 GL/y is 
modelled 
component 

TDL based on 2012 
BDL estimate of 
1,662 GL/y4 and all 
Basin Plan 
amendments – 
modelled river 
only  

TDL based on 2019 
proposed BDL 
estimate of 
1,668 GL/y 3 and 
all Basin Plan 
amendments – 
modelled river 
only  

SDL 

model accredited Cap 
model – MSM-
Bigmod  

accredited Cap 
model - MSM-
Bigmod  

WRP model – 
Source - planning 
scenario5 

WRP model – 
Source - initialised 
in 20196  
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Victorian Murray Cap compliance1 Transition period2 Trends in use draft 
analysis3 

SDL compliance 
from 2019-203 

trade adjustment permanent, 
allocation and 
tagged trade 

permanent, 
allocation and 
tagged trade 

permanent trade 
to 2009 in model, 
adjustment made 
for allocation trade 
and tagged trade 

permanent trade 
to 2009 in model, 
adjustment made 
for allocation trade 
and tagged trade 

environmental 
water adjustment 

actual use of water 
for the environment 

reducing modelled 
diversion for 
environmental 
water not in 
model, using 
scaling by 
entitlement class 
method to TDL 

reducing modelled 
diversion for 
environmental 
water not in 
model, using 
scaling by 
entitlement class 
method7 to TDL 

reducing modelled 
diversion for 
environmental 
water not in 
model, using 
scaling by 
entitlement class 
method to SDL 

Notes:  
1. Cap register, refer Transition Period Water Take report 2017-18. 
2. Method agreed for transition period, refer Transition Period Water Take report, 2017-18.  
3. Refer Source Murray Model – method for determining permitted take in the Victorian Murray, Kiewa and Ovens SDL 

resource units – April 2019 https://www.mdba.gov.au/publications/mdba-reports/victorian-murray-water-resource-
plan 

4. Basin Plan, Schedule 3 
5. The WRP model run used for trends in use analysis was a long-term planning run, that was extended from 1895 to 

2019. Original Basin Plan BDL modelled inflows from July 1895 to June 2009 for all tributaries were used in conjunction 
with observed minus environmental and inter-valley trade (IVT) deliveries from July 2009 to June 2019. A single model 
run has been used to determine annual permitted take for the NSW and Vic Murray SDL resource units  

6. For formal SDL compliance, all WRP models will be initialised to conditions at 1 July 2019; for NSW and Victoria Murray 
- WRP modelled inflows will be used for tributaries where possible; separate but similar model runs will be used to 
determine annual permitted take for NSW and Victoria Murray as set out in each WRP. 

7. Monitored by Victoria and refined as needed to ensure the method is appropriate and no third party impacts. 

Cap compliance assessment is as previously published in the annual Cap Register. As described in 
Table 4-8 the Cap valley is a combined Cap valley: Victorian Murray / Kiewa / Ovens. Cap compliance 
reporting is maintained as per the Cap Register in this trends in use analysis. It will overstate slightly 
any underuse (<5 GL/y) as it is a combine valley analysis. The Cap values include non-modelled 
elements as well, that are not included in the comparative transition period or trends in use draft 
analysis. This is not considered to be significant as both the annual target and estimated actual take 
are reported as the same volume each year by Victoria. 

For this transition period analysis, the Victorian Murray SDL resource unit is separately analysed from 
the other parts of Cap valley (i.e. Kiewa and Ovens). The output from the Cap model is adjusted for 
trade and environmental water adjustments as set out in Table 4-8. This transition period target 
reflects a TDL – to the extent of the actual water recovered at the start of each year. 

The Victorian Murray WRP was submitted to the MDBA for assessment in November 2019. The 
method to calculate the annual permitted take described in the submitted WRP uses the Source 
Murray Model (SMM)28. It was possible to use an extension of the long-term WRP planning scenario 

 

28 https://www.mdba.gov.au/publications/mdba-reports/victorian-murray-water-resource-plan 
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in SMM for the period 2012-13 to 2018-19, as part of the trends in use assessment. The SMM has 
been recently been calibrated, documented and reviewed29.  

The approach used in the trends in use applies the same analysis as the transition period with three 
refinements: 

 an update to the BDL estimate, which represents an increase relative to the 2012 Basin Plan 
BDL estimate of 6 GL/y is proposed as part of the submitted WRP.  

 the adjustment for trade is limited to the allocation and tagged trade only, as permanent 
trade is incorporated into the SMM model run, and 

 while the environmental water adjustment method used to account for the actual ‘gap-
bridging’ water recoveries (i.e. to reduce use to the TDL) is essentially the same as that used 
in the transition period, the refinement applied in the trends in use assessment is to update 
the ‘breakpoint’ using the results from the SMM model run (as opposed to the MSM-Bigmod 
Cap run). This has been done based on the Victorian approach of maximising high reliability 
allocation to 100 % wherever possible, and so the environmental water adjustment also 
determines that the share of total modelled diversions will maximise high reliability to 100 % 
before allocating to low reliability its share of the annual target. 

As a draft WRP model has been used for the trends in use analysis, a large portion of the adjustments 
made for the Murrumbidgee (i.e. steps 1 to 3) are not required for the Victorian Murray trends in use 
analysis.  

These trends in use analysis improvements ensure the trends is use analysis is as close as possible to 
the approach in the submitted WRP. Use of the SMM model reflects the allocation rules set out in 
the submitted Victorian Murray WRP. However, the assumptions made in using SMM for the NSW 
Murray for this trends in use analysis also apply for the Victorian Murray, such that it doesn’t exactly 
represent how the formal SDL compliance assessment will be undertaken. These relate to 
initialisation of the model, use of adjusted observed inflows, and use of a single model run.  

Work was commenced to update the SMM scenario for the trends in use analysis to initialise it in 
2012 and to utilise modelled inflows from the Goulburn Simulation model interim WRP model run. 
However, this work was unable to be completed in the time available for this report.  

The irrigator behaviour incorporated into the SMM scenario reflects 2009 (i.e. BDL) development 
conditions. Since that time, irrigation behaviour is expected to have changed in conjunction with the 
changes to the allocation policy that have occurred since the millennium drought. As a result, there 
could be interannual variations in annual permitted take due to changes in irrigation behaviour. 

In summary, the approach used in the trends in use analysis reflects the allocation rules set out in the 
Victorian Murray WRP, and will ensure the annual permitted take will be consistent with SDL over 
the long term (if the target water recovery volume was achieved), however a range of assumptions 

 

29https://www.mdba.gov.au/sites/default/files/pubs/Independent%20review%20of%20Source%20Murray%20
Model%20%28SMM%29%20report_1.pdf 
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have been made that may further change the annual results once formal SDL compliance methods 
are available.  

 Results  
The average annual credits calculated using the trends in use method is lower than that for the Cap 
and transition period as shown in Table 4-9 and Figure 4-3.  Actual take is also shown for relative 
comparison. 

 

Figure 4-3 Victorian Murray - annual credits for the three methods shown relative to the actual take  

Table 4-9 Victorian Murray - annual average take and credit over the period 2012-13 to 2018-19  

Average actual take  Cap compliance – 
average annual Cap 

credit  

Transition period – 
average annual credit 

relative to average TDL  

Trends in use draft 
analysis – average 

annual credit relative to 
average TDL 

1,353 GL/y 156 GL/y 
9% Cap 

120 GL/y 
9% TDL 

110 GL/y 
8% TDL 

 

Figure 4-3 illustrates that under the trends in use analysis, small debits accrue in two of the seven 
years (i.e. the actual take exceeds the annual permitted take), showing the variability from year to 
year. The largest credits (or underuse) accrue in the wet years (i.e. 2013-14 and 2016-17) in which 
there are spills from the storage (also see Section 4.3.3). As described in Section 4.3.1, there may be 
further change to the annual results once formal SDL compliance methods are available. 

4.3.2.1 Impact of environmental water adjustment method 
As summarised in Table 4-10:  
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 for Cap compliance, the annual Cap target was adjusted by reported actual water used for 
the environment 

 for the transition reporting, the adjustment was based on reducing Cap modelled diversions 
for environmental water not in the model, using scaling by entitlement class and  

 For trends in use, the adjustment was based on reducing WRP modelled diversions for 
environmental water not in the model, using scaling by entitlement class.  

Each of these methods is further described in Appendix B, and of note, the latter two are quite 
similar.  

Table 4-10 illustrates that this difference in approach has an impact on the credits generated relative 
to Cap. A direct comparison between trends in use and the prior methods is not possible as a 
different model is used and therefore the adjustments made to the model output are both different 
and have a different basis. The Cap environmental water adjustment is also for a combined Cap 
valley and has a higher adjustment than for the Victorian Murray alone. 

Table 4-10 Victorian Murray – Average difference in adjustment for environmental water between methods over the period 
2012-13 to 2018-19 

Environmental water 
adjustment 

Cap compliance (GL/y) Transition period 
(GL/y) 

Trends in use analysis 
(GL/y) 

average adjustment -360 -297 -316 

difference relative to Cap - 631 442 

Notes:  
1. A lower adjustment in transition period is expected as this adjustment is for the Vic Murray only and does not include 

an adjustment for the Kiewa and Ovens. 
2. Trends in use volume comparison to Cap is provided but is not directly comparable to Cap as: trends in use is on a WRP 

model that already deducts the pre-Basin Plan environmental water. This would understate the comparison. 

Both the transition period and trends in use approaches assume that the utilisation of environmental 
water will be the same as that of consumptive users. This is consistent with the approach assumed in 
the long-term models used to demonstrate that the SDL will be met under the rules set out in the 
WRP.  

The method adopted under the Cap was conservative, from the perspective of the irrigator, as it 
reflects actual use by the environment, rather than what was able to be used by the environment. 
Further work is required to better understand the use of water for the environment relative to 
consumptive use, however over the period 2012-13 to 2018-19, it is understood that the use of 
water for the environment was reported to occur at a lower rate than use by irrigators.  

The decrease in the environmental water adjustment in trends in use analysis compared with Cap 
over the period reflects that the Cap environmental water adjustment is for the combined Cap valley 
(Victorian Murray \ Kiewa \ Oven) run on a Cap model. The additional SDL resource units appear to 
contribute less than 5 GL/y to the adjustment and are not the main reason for the difference. The 
major difference is trends in use analysis is run on the interim WRP model set to the BDL, and 
therefore only ‘gap-bridging’ recoveries need to be adjusted from the model target. Environmental 
water recovered prior to the Basin Plan (i.e. The Living Murray and Snowy – Water For Rivers) is 
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already deducted by the interim WRP model run. As such, the methods in Table 4-10 are not directly 
comparable for analysing results. 

The differences between Cap compliance, transition period and trends in use does show that the 
adjustment for environmental water can have an impact on the level of credits or debits. 

4.3.2.2 Impact of the model used 
A WRP model was available for this trends in use analysis, enabling a better understanding of use. As 
set out in Section 4.3.1, the interim WRP could be improved with initialisation of the model, use of 
adjusted observed inflows, and use of a single model run. 

As the BDL (and hence SDL) are based on what is permitted under the Cap, the demands in the 
interim WRP model were increased to ensure that the permitted take was consistent with the SDL 
over the long term. Where irrigator behaviour has differed from that in 2009, particularly in response 
to policy changes (such as the introduction of carryover and spillable accounts), may result in a 
reduction in modelled diversions. This highlights that using a model for assessing SDL compliance 
over the longer term is suitable but is not expected to match actual irrigator behaviour in a single 
year. 

 Exploration of links to retail accounts 
A preliminary exploration follows of the extent to which water allocated to individuals is being 
forfeited, as this relates to the level of underuse to the extent that it is not taken into account by the 
model. In the time available to prepare this report it was not possible to analyse modelled forfeitures 
from the WRP model with actual forfeitures. 

Future work could include a comparison of actual effective allocations to the modelled permitted 
take (determined by the interim WRP model). This could also include a separate analysis of actual 
and modelled low reliability water allocation and use. 

4.3.3.1 Forfeitures from retail accounts 
The Victorian Murray system includes rules around accounts, associated with carryover, that may 
limit the ability to use all water originally allocated to an account30. These rules have been declared 
by the Victorian Minister for Water under the Water Act 1989 (Vic). For account holders that 
carryover water to the next water year, a 5 % deduction for evaporation is charged. Access to 
allocation in the following year is allowed up to 100 % of the entitlement (i.e. sum of allocations 
made in the year plus carryover), with any balance placed in a spillable account. The spillable account 
may only be used when the Resource Manager has made a declaration that, for the balance of the 
year, there is a low risk of spill (internal to NSW, or physical). The volume in the spillable account can 
then be used. Otherwise, when a spill occurs, water from the spillable account is forfeited. 

 

30 https://waterregister.vic.gov.au/water-entitlements/carryover/carryover-rules 
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Based on the Victorian Water Register31, the average volume of account water forfeited from the 
Victorian Murray each year over the period 2012-13 to 2018-19 was 184 GL/y, inclusive of spills.  

When spills are removed, the average forfeiture was 37 GL/y. This is water that was allocated but not 
used and could not be carried over. It is made up of the evaporation charge to account holders (that 
averaged 27 GL/y over the period) and other adjustments and write-offs at the end of each year (that 
averaged 10 GL/y over the same period). 

Forfeitures due to spill declarations totalled 1,027 GL over the period. Spill forfeitures occurred in 
five of the seven years, with the two largest spill years being 2013-14 (603 GL) and 2016-17 (277 GL). 
Years where there were Victorian spills from Hume Dam were 2012-13, 2013-14 and 2016-17. The 
Victorian Water Register reports that there were spill forfeitures in 2014-15 (46 GL) and 2017-18 
(91 GL/y). In the time available to prepare this report this difference in account spill forfeiture and a 
spill from the dam was not able to be reconciled. It is possible there was an internal spill in Hume 
Dam from Victoria to NSW that led to the spill forfeiture. 

In all years of the analysis Victorian Murray high reliability received 100 % allocation. Low reliability 
received a 5 % allocation in 2016-17, and no allocation in any of the other years. This is consistent 
with Victoria’s policy in which the priority is for (i) carryover from last season (since it has already 
been committed), (ii) this season’s high reliability allocation, (iii) reserve for next season’s high 
reliability allocation and (iv) this season’s low reliability allocation.  

Further work on the interaction of the spillable accounts, allocations and use could be helpful in 
explaining the trends in use in Victoria. 

Water forfeited from the retail accounts only relates to the level of underuse relative to the SDL to 
the extent that it is not taken into account by the permitted take model. Further work is required to 
better understand this issue. 

 Goulburn SDL resource unit 

 Best available annual permitted take method  
As described in Section 3.3, there are differences in the analysis for determining the Cap target 
compared to annual permitted take (for SDL compliance). The transition reporting and the trends in 
use analysis represent the best available methods for testing SDL compliance at two different points 
in time. The specific methods applied for the Goulburn are shown in Table 4-11, along with the 
approach set out in the Northern Victoria WRP for formal SDL compliance. These are further 
discussed below.  

  

 

31 https://waterregister.vic.gov.au/water-availability-and-use/available-water-by-owner-type 
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Table 4-11 Assessment approaches used for the Goulburn  

Goulburn Cap compliance1 Transition period2 Trends in use draft 
analysis3 

SDL compliance 
from 2019-203 

Limit targeted by 
method  

long term Cap of 
2,034 GL/y for 
combined Cap 
valley Goulburn / 
Broken / Loddon 
(inclusive of 31 GL/y 
non-modelled take) 
– noting that 
Goulburn long term 
Cap of 1,867 GL/y is 
modelled 
component 

TDL based on 2012 
BDL estimate4 of 
1,552 GL/y and all 
Basin Plan 
amendments – 
modelled river 
only  

TDL based on 2019 
proposed BDL 
estimate of 
1,553 GL/y 3 

SDL 

model accredited Cap 
model - Realm 

accredited Cap 
model – Realm  

Interim WRP 
model -Realm5  
Includes 
permanent trade 
to 2009  

Interim WRP 
model – Realm6 
Includes 
permanent trade 
to 2009   

trade adjustment permanent, 
allocation and 
tagged trade 

permanent, 
allocation and 
tagged trade 

allocation and 
tagged trade 

allocation and 
tagged trade 

environmental 
water adjustment 

actual use of water 
for the environment 

reducing modelled 
diversion for 
environmental 
water not in 
model, using 
scaling by 
entitlement class 
method to TDL 

reducing modelled 
diversion for 
environmental 
water not in 
model, using 
scaling by 
entitlement class 
method to TDL7 

reducing modelled 
diversion for 
environmental 
water not in 
model, using 
scaling by 
entitlement class 
method to SDL 

Notes:  
1. Cap register, refer Transition Period Water Take report 2017-18. 
2. Method agreed for transition period, refer Transition Period Water Take report, 2017-18.  
3. Refer Permitted Take Method report for Northern Victoria, https://www.mdba.gov.au/sites/default/files/pubs/vic-

basin-plan-hydrologic-models-northern-vic-water-resource-plan-april-2019.PDF 
4. Basin Plan, Schedule 3 
5. The GSM interim WRP model used for trends in use analysis has been initialised to 2012 conditions 
6. The GSM interim WRP model used for formal SDL compliance will be initialised to 2019 conditions 
7. Monitored by Victoria and refined as needed to ensure the method is appropriate and no third party impacts. 

Cap compliance assessment is as previously published in the annual Cap Register. As described in 
Table 4-11 the Cap valley is a combined valley: Goulburn / Broken / Loddon. Cap compliance 
reporting is maintained as per the Cap Register in this trends in use analysis. It will overstate slightly 
(<5 GL/y) any underuse as it is a combined valley analysis. The Cap values include non-modelled 
elements as well, that are not included in the comparative transition period or trends in use draft 
analysis. This is not considered to be significant as both the annual target and estimated actual take 
are reported as the same volume each year by Victoria. 
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For this transition period analysis, the Goulburn SDL resource unit is separately analysed from the 
other parts of the Cap valley (i.e. Broken and Loddon). The output from the Cap model is adjusted for 
trade and environmental water adjustments as set out in Table 4-11. This transition period analysis is 
targeted to reflect a TDL – to the extent of the actual water recovered at the start of each year. 

The Northern Victoria WRP was submitted to the MDBA for assessment in November 2019. The 
method to calculate the annual permitted take described in the submitted WRP uses the Goulburn 
Simulation Model (GSM)32, which operates in Realm software. Victoria provided model output from 
the GSM for the period 2012-13 to 2018-19 for this trends in use analysis.  

The approach used in the trends in use applies the same analysis as the transition period with three 
improvements: 

 the Northern Victoria WRP proposes a very minor update to the BDL estimate for Goulburn, 
which has also been adopted for the trends in use analysis (an increase of 1 GL/y relative to 
the 2012 Basin Plan BDL estimate)  

 the adjustment for trade is limited to the allocation and tagged trade only, as permanent 
trade is incorporated into the GSM model run, and 

 while the environmental water adjustment method used to account for the actual ‘gap-
bridging’ water recoveries (i.e. to reduce use to the TDL) is essentially the same as that used 
in the transition period, the refinement applied in the trends in use assessment is to update 
the ‘breakpoint’ using the results from the Interim WRP model run (as opposed to the 
accredited Cap model – Realm run). This has been done based on the Victorian approach of 
maximising high reliability allocation to 100 % wherever possible, and so the environmental 
water adjustment also determines that the share of total modelled diversions will maximise 
high reliability to 100 % before allocating to low reliability its share of the annual target. 

The approach used in the trends in use analysis would ensure the annual permitted take would be 
consistent with SDL over long term (if the target water recovery volume was achieved). As an interim 
WRP model, it also reflects the allocation policy set out in the Northern Victoria WRP. However, it is 
noted that the demand module, included within the GSM, reflects irrigation behaviour that pre-dates 
the millennium drought. Since that time, irrigation behaviour is expected to have changed in 
conjunction with the changes to the allocation policy that have occurred since the drought. As a 
result, there could be significant interannual variations in annual permitted take due to changes in 
irrigation behaviour. 

 Results  
The annual permitted take calculated using the trends in use method is generally lower than that for 
the Cap, but similar to that for the transition period. A lower annual permitted take reduces the 
credits generated under the trends in use method, compared to the Cap, as shown in Figure 4-4, and 
on average in Table 4-12. Actual take is also shown for relative comparison. 

 

32 https://www.mdba.gov.au/publications/mdba-reports/northern-victoria-water-resource-plan 
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Figure 4-4 Goulburn - annual credits for the three methods shown relative to the actual take  

Notes:  
1. Cap credit reflects the modelled component of the combined Cap valley Goulburn / Broken / Loddon. 

Table 4-12 Goulburn - average annual take and credit over the period 2012-13 to 2018-19  

Average actual take  Cap compliance – average 
annual Cap credit1  

Transition period – 
average annual credit 

relative to average TDL 

Trends in use draft 
analysis – average 

annual credit relative to 
average TDL 

997 GL/y 183 GL/y 
9% Cap 

116 GL/y 
9% TDL 

115 GL/y 
9% TDL 

Notes:  
1. Values shown here are for the combined Cap valley Goulburn / Broken / Loddon. 

A comparison of these methods shows: 

 Relative to the Cap, both the transition period and the trends in use methods reflect an 
update to the approach to adjust for the amount of water recovered for the environment 
(see below).  

 Relative to the Cap and the transition period, the trends in use method also uses an the 
interim WRP model, as opposed to the Cap model, which reflects the allocation policies set 
out in the Northern Victoria WRP (see below).  

Notably Figure 4-4 illustrates that under the trends in use analysis, very small debits accrue in four of 
the seven years (i.e. the actual take exceeds the annual permitted take). This highlights that while on 
average there are 115 GL/y of credits under the trends in use analysis, there is significant variability 
from year to year. The largest credits (or underuse) accrue in the wettest years (i.e. 2013-14 and 
2016-17) in which the largest spills occur (also see Section 4.4.3). This analysis does not determine 
whether this is a permanent shift or why this may be the case. As described in Section 4.4.1, 
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reliability of annual trends would be improved with an updated representation of irrigator behaviour 
in the WRP model in future. 

4.4.2.1 Impact of environmental water adjustment method 
As summarised in Table 4-11 the following environmental water adjustment methods were applied:  

 the annual Cap target was adjusted by reported actual water used for the environment 
 for the transition reporting, the adjustment was based on reducing Cap modelled diversions 

for environmental water not in the model, using scaling by entitlement class and  
 for trends in use, the adjustment was based on reducing WRP modelled diversions for 

environmental water not in the model, using scaling by entitlement class.  

Each of these methods is further described in Appendix B, and of note, the latter two are quite 
similar.  

Table 4-13 illustrates that this difference in approach has a significant impact on the credits 
generated relative to Cap. 

Table 4-13 Goulburn – Average difference in adjustment for environmental water between methods over the period 2012-
13 to 2018-19 (see notes for clarification of differences) 

Environmental water 
adjustment 

Cap compliance (GL/y) Transition period 
(GL/y) 

Trends in use analysis 
(GL/y) 

average adjustment -425 -369 -253 

difference relative to Cap  561 1722 

Notes:  
1. A lower adjustment in transition period is expected as this adjustment is for the Goulburn only and does not include an 

adjustment for the Broken and Loddon. 
2. Trends in use volume comparison to Cap is provided but is not directly comparable to Cap as: trends in use is on a WRP 

model that already deducts the pre-Basin Plan environmental water. This would understate the comparison. 

Both the transition period and trends in use approaches assume that the utilisation of environmental 
water will be the same as that of consumptive users. This is consistent with the approach assumed in 
the long-term models used to demonstrate that the SDL will be met under the rules set out in the 
WRP.  

The method adopted under the Cap was conservative, from the perspective of the irrigator, as it 
reflects actual use by the environment, rather than what was able to be used by the environment. 
Further work is required to better understand the use of water for the environment relative to 
consumptive use, however over the period 2012-13 to 2018-19, it is understood that the use of 
water for the environment was reported to occur at a lower rate than use by irrigators.  

The decrease in the environmental water adjustment in trends in use analysis compared with Cap 
over the period reflects that the Cap environmental water adjustment is for the combined Cap valley 
(Goulburn \ Broken \ Loddon) run on a Cap model. The additional SDL resource units appear to 
contribute less than 10 GL/y to the adjustment and are not the main reason for the difference. The 
major difference is trends in use analysis is run on the interim WRP model set to the BDL, and 
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therefore only ‘gap-bridging’ recoveries need to be adjusted from the model target. Environmental 
water recovered prior to the Basin Plan (i.e. The Living Murray and Snowy – Water For Rivers) is 
already deducted by the interim WRP model run. As such, the methods in Table 4-13 are not directly 
comparable for analysing results. 

The disparity between Cap compliance and transition period does show that the adjustment for 
environmental water can have an impact on the level of credits or debits. 

4.4.2.2 Impact of model used 
A WRP model was available for this trends in use analysis, enabling a better understanding of the 
annual use pattern. As set out in Section 4.4.1, the interim WRP could be improved in future with a 
better representation of irrigator demand. 

As the BDL (and hence SDL) are based on what is permitted under the Cap, the demands in the 
interim WRP model were increased to ensure that the permitted take was consistent with the SDL 
over the long term. Where irrigator behaviour has differed from that in 2009, particularly in response 
to policy changes (such as the introduction of carryover and spillable accounts), it may result in a 
change to the pattern of diversions. This highlights that using a model for assessing SDL compliance 
over the longer term is suitable but is not expected to match actual irrigator behaviour in a single 
year. 

4.4.2.3 Preliminary thoughts about remaining credits  
In northern Victoria, there have been changes to the water allocation policy since 1997-98 when 
Murray-Darling Basin Cap was introduced (refer Appendix B). Since the millennium drought, there 
have been changes to water use behaviour associated with the both the lived experience of the 
drought and the policy changes made in response, such that the behaviour has diverged from the 
assumptions included in the existing models. For example: 

 some irrigators were not well placed to respond to the sudden increase in water availability 
following the break of the millennium drought, resulting in under-use during the wet period 

 a substantial amount of water was carried over at the end of the 2010-11 and 2011-12 water 
years (in the order of 275 GL and 741 GL respectively), including environmental water and 
water traded into the Goulburn. 

There are also understood to have been changes in the timing of demands, which has meant that 
there has been less utilisation of unregulated inflows downstream of the storage. This results in 
greater end of system flows and further reduces water availability for allocations.  

These changes add complexity to the modelling of water supply systems, making it challenging for 
the model calibration to adequately represent a short period when the model period is designed to 
represent the typical performance over a much longer period. Transient user behaviour, changes in 
the operation and management of Victorian systems and the long-term period represented within 
water resource models are all considered to have contributed to differences between the model 
output and the real world, and hence the generation of SDL credits.  
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 Exploration of links to retail accounts  
A preliminary exploration follows of the extent to which water allocated to individuals is being 
forfeited, as this relates to the level of underuse to the extent that it is not taken into account by the 
model. Data was not available from the GSM model to provide a comparison of modelled versus 
actual forfeitures.  

Future work could also include a comparison of actual effective allocations to the modelled 
permitted take (determined by the model referred to in the WRP).   

A preliminary exploration follows of the extent to which water allocated to individuals is being 
forfeited. As both the rules in the Cap model reflect 1993-94 conditions and the model does not 
provide diversions on the basis of each class of entitlement, modelled data was not available to 
compare modelled forfeitures with actual forfeitures. 

4.4.3.1 Forfeitures from retail accounts 
The Goulburn system includes rules33 around accounts that may limit the ability to use all water 
allocated to an account. These rules have been declared by the Victorian Minister for Water under 
the Water Act 1989 (Vic). For account holders that propose to carryover to the next water year, a 5 % 
deduction for evaporation is charged. Access to allocation in the following year is allowed up to 
100 % of the entitlement (i.e. sum of allocations made in the year plus carryover), with any balance 
placed in a spillable account. The spillable account may only be used when the resource manager has 
made a declaration that for the balance of the year there is a low risk of physical spill from the dam. 
The volume in the spillable account can then be used, otherwise when a physical spill from the dam 
occurs, water from the spillable account is forfeited during the year. 

Based on the Victorian Water Register34, the average total account balance forfeited each year over 
the 2012-13 to 2018-19 period is 82 GL/y – inclusive of spills. When spills are removed, the average 
forfeiture is 32 GL/y. This is water that was allocated but not used and could not be carried over.  

Forfeitures due to spill declarations totalled 351 GL over the period. Spill forfeitures occurred only 
once in the seven years - in 2012-13.  

The evaporation charge to account holders averaged 23 GL over the period. Other adjustments and 
write-offs at 30 June averaged 9 GL over the same period. 

Other than the spill year of 2012-13, forfeitures ranged between 22 GL and 48 GL in the Goulburn. In 
all non-spill years high reliability allocations were 100 %. This is consistent with Victoria’s policy in 
which the priority is for (i) carryover from last season (since it has already been committed), (ii) this 
season’s high reliability allocation (iii) reserve for next season’s high reliability allocation and (iv) this 
season’s low reliability allocation.  

Further work on the interaction of the spillable accounts, allocations and use should be undertaken 
for any informed discussion and explanation of the trend in use in Victoria. 

 

33 https://waterregister.vic.gov.au/water-entitlements/carryover/carryover-rules 
34 https://waterregister.vic.gov.au/water-availability-and-use/available-water-by-owner-type 
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Water forfeited from the retail accounts only relates to the level of underuse relative to the SDL to 
the extent that it is not taken into account by the permitted take model. Further work is required to 
better understand this issue. 

 Analysis of actual take vs allocation and water lawfully 
accessible for take 

Data has shown that actual take is often less than the amount that is allocated. Such information was 
first reported in An audit of water use in the Murray-Darling Basin which was published in 199535 and 
lead to the introduction of the Cap on diversions. It found that 63 % of water permitted for use was 
utilised. Under Cap conditions of 1993-94 water allocated each year that wasn’t used, wasn’t 
available to be carried over, and was socialised to increase water availability for all users in the 
following year. 

The MDBA continues to report actual use information in its Transition Period Water Take reports. In 
the 2017-18 report36 the volume of actual take, excluding interceptions, as a proportion of ‘water 
lawfully accessible for take’, was around 72 % across the Basin; and higher again in the southern 
Basin.  

With the introduction of trade and carryover, the measure of actual take has shifted from a simple 
comparison against allocations to an annual comparison that is influenced by the greater range 
choices available to irrigators. ‘Water lawfully accessible for take’ considers current year allocations, 
carryover available from the previous year and net trade for that year, when considered as a 
standalone year. An irrigator has these choices available – use the water now, or in a future year, or 
trade it. In some instances, depending on the nature of the entitlement and how the water year 
eventuates, some water may be forfeited.  

There are many ways to present data about actual take. As part of this trends in use analysis the 
MDBA has commenced a review of the tables in the water take report and is working to develop 
alternative ways of presenting the available data including how the data might look for each year, 
when it is considered as part of a sequence of years, rather than as a standalone year; and to take 
into account more of the active decisions made by irrigators (for example to carry over water), rather 
than just to use the water (see Section 0, on further work). As an interim first step, the MDBA has 
worked with Victoria to review and update the numbers in the existing format. This is described in 
Appendix C.  

  

 

35 See summary in https://www.mdba.gov.au/sites/default/files/archived/cap/cap_brochure_0.pdf 
36 Table 6.2, Transition Period Take Report 2017-18 
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5 What we heard 
 Views of stakeholders  

During the development of this work, the MDBA has consulted with a small group of stakeholders.  
This has included RMCG consultants (George Warne and Rob Rendell), SunRice, Rice Growers 
Association, NSW Irrigators’ Council, Coleambally Irrigation Co-operative Limited, Murray Irrigation 
Limited, Murrumbidgee Valley Food and Fibre, Goulburn Murray Water and the Victorian Farmers 
Federation.   

Feedback received from these stakeholders, can be summarised as: 

 highlighting the missed opportunity and associated economic impact of underuse on 
industries and communities  

o a view commonly expressed was that the current NSW allocation rules may be 
limiting use under some conditions 

 a view that the old ‘rules of thumb’ about what allocations could be expected for given 
storage levels have broken down accompanied with a desire that information as to how 
allocations are determined should be more readily available 

 seeking stronger recommendations, including a ‘trigger’ for further investigation of underuse  
 there appears to be enough evidence to act now  
 requesting states to start working with stakeholders now to better understand the cause of 

any possible underuse and to scope actions to respond should it arise under SDLs in future  
 concerns that the Basin Plan’s requirement for no net reduction in planned environmental 

water (PEW) might prevent any changes to the water allocation rules 
 concerns that the characteristics of environmental water are different to those of irrigation 

entitlements and seeking more transparency regarding LTDLE factors  
 concerns that any underuse apparent in the current conditions models will be translated into 

SDLs 
 seeking commitment to the further work (which is seen as a high priority) via a workplan 

including timeframes  
 questions of clarification and 
 seeking better communication of the SDL accounts and analysis.   

The comments received have been considered during the finalisation of this report and will inform 
the future work, set out in this report.  

 State views  
New South Wales 

A number of the issues raised by stakeholders as part of the trends in use discussion have also been 
raised directly with the NSW government through the consultation it has conducted in relation to its 
draft water sharing plans and water resource plans. The NSW government has recently published a 
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“Community consultation – what we heard”37 document which set out its response to these issues, 
including addressing underuse. This also sets out the process for future review and change 
opportunities and references the development of regional water strategies that will inform future 
planning and management of the state’s water resources. These strategies are to be delivered over 
2020 and 2021.  

Victoria 

The following text has been provided by Victoria:  

‘Victoria will continue to work with the MDBA and other basin jurisdictions to build our understanding 
of changing patterns of water use. There can be, and has been, under use and overuse of water in 
Victoria in any given year based on a range of factors including cropping regimes, and rainfall and 
water use patterns. Victoria is committed to ensuring that Victorian water users have access to the 
water they are entitled to. This includes the ability to use the tools and products which give water 
users the flexibility to plan for drought and utilise their water when they need it most. Victoria’s 
robust water entitlement and planning framework is supported by meaningful engagement with our 
communities and stakeholders. Our consultation report accompanying Victoria’s water resources 
plans identified that communities and key stakeholders are fundamental to effective water resource 
management and we are committed to ongoing engagement on the development and refinement of 
tools and products that allow Victorians to make the best use of the available water. Victoria’s 
sustainable water strategies are one pathway for robust engagement on emerging water challenges. 
The Victorian Government takes a zero-tolerance approach to unauthorised water take and is 
committed to maintaining its strong compliance record. Victoria supports all efforts to ensure greater 
compliance and transparency within the Murray Darling Basin. Transparency and consistency of 
information on system operations, water availability and water markets is essential to community 
confidence in water management across the Basin.’ 

   

 

37 Available from https://www.industry.nsw.gov.au/water/plans-programs/water-resource-plans 
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6 Findings, Recommendations and 
Further Work 
 MDBA Position on use up to the SDL 

The operation of the Basin Plan 2012 allows for water use up to the Sustainable Diversion Limit.  

This is an agreed position of the Authority, that it reiterated in its November 2019 communique.  

 State position on allocation of available water 
The SDL accounts are different to retail accounts, and importantly any underuse relative to the SDL 
does not mean that there is water that is available for re-distribution.  

NSW and Victorian State officials have confirmed that all available water is currently allocated in 
accordance with relevant water allocation policies and rules. There is no unallocated water in 
storages.  

Both states have also confirmed that they will continue to monitor trends in water use. NSW has 
included a new amendment provision in its draft water sharing plans to conduct a review if trends in 
underuse are significant. 

 Findings 

 Overview 
The investigations presented in this report provide a preliminary indication of the possible scale of 
future use relative to the SDL, based on the best available methods and information for the seven-
year period from 2012-13 to 2018-19. The investigation has focused on the four largest catchments 
in the southern Basin; the NSW and Victorian Murray, Murrumbidgee and Goulburn.  It is based on 
the SDL accounting framework which, as discussed in various places throughout this report, is 
different to the retail accounting to individual water entitlement holders, noting there are 
connections between the two.  
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 Scale of underuse 2012-2019 
This draft analysis indicates that there is a trend of underuse relative to the TDL (SDL adjusted for 
progress in water recovery) over the seven years from 2012-13 to 2018-19, in the order of 375 GL/y, 
based on the draft analysis undertaken to date. This is about 7 % of the average transitional diversion 
limit across the Murrumbidgee, NSW and Victorian Murray and Goulburn SDL resource units. This is 
not water available for redistribution but there would have been credits of this scale accrued had SDL 
compliance been in place over this period. 

  

Summary of findings: 
1) Underuse of water relative to the sustainable diversion limits is estimated to be in the 

order of 375 GL/y (or about 7%) across the four largest catchments in the southern Basin 
— the NSW Murray, the Victorian Murray, the Murrumbidgee and the Goulburn — based 
on trends over the last seven years (2012–19).  

2) This is not surplus water available for redistribution. NSW and Victorian state officials 
have confirmed that all available water is currently allocated in accordance with relevant 
policies and that they will continue to monitor trends in water use. 

3) Water user behaviour, combined with state water allocation policies, impacts whether 
water use is above or below the limits.  

4) While further refinement of the methods for water accounting — and hence our 
understanding of water use trends—will occur as WRPs are finalised, some underuse 
relative to the sustainable diversion limits could occur in future if recent trends continue. 

5) The use of improved methods for water accounting, which are consistent with Basin Plan 
requirements (particularly in relation to water for the environment) will improve our 
understanding of trends in water use.  

6) Fully understanding the drivers behind water use behaviour will take time but the MDBA 
will continue to make progressive improvements in water accounting and share emerging 
information with Basin states and water users. 
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Table 6-1 Annual average credit from 2012-13 to 2018-19 (GL/y) 

SDL resource unit Cap credit Transition reporting credit Trends in use analysis using 
proposed WRP approach 

Annual 
average 

% Cap Annual 
average 

% TDL Annual 
average 

% TDL 

Murrumbidgee 325 14 300 18 110 6 

NSW Murray 54 3 71 5 40 3 

Victorian Murray 156 9 120 9 110 8 

Goulburn 183 9 116 9 115 9 

Total 718 9 607 11 375 7 

Note: TDL refers to transitional diversion limit (the SDL adjusted for progress in water recovery), refer Section 3.4.  Some 
rounding applies.   

While Table 6-1 shows that on average there are credits in all four valleys, there has been significant 
variability from year to year, with annual debits occurring in a number of years in each of the SDL 
resource units investigated.  Annual debits accrue when the actual take exceeds the annual 
permitted take.  

Table 6-1 compares the results of the Trends in use analysis with the Cap credits and comparative 
results from the Transition Period Water Take 2017-18 report (Transition reporting). Chapter 2 
illustrates that there are significant differences between the Cap and the SDL, as long term average 
limits on use. Further, as set out in Chapters 3 and 4, the transition reporting estimates were derived 
using the adjusted output from Cap models as a proxy for the annual permitted take, as WRP models 
were not available at the time38. It shows a rough estimate of use relative to the TDL; an estimate 
which has been refined by this trends in use analysis.  

Further refinement of the methods used to assess compliance with SDLs will occur once all WRPs are 
accredited, and SDL compliance formally commences. This is particularly the case for the 
Murrumbidgee SDL resource unit. This is expected to lead to a better understanding of the trends in 
use.  It could change the extent to which credits accrue, as well as the pattern in which they accrue 
(i.e. the variability across years).  

That said, credits could still accrue in the future if recent trends continue. However, past behaviour is 
not necessarily indicative of the future as users respond and change to conditions over time. For 
example the growth in cotton in southern NSW has changed demand patterns.   

The scale of underuse estimated by this analysis is less than that estimated by the 2019 RMCG 
report. The RMCG analysis was conducted relative to the Cap, and it did not consider all of the 
differences between the Cap and BDL (and hence SDL), as set out in Section 2.4. In addition, this 

 

38 Note that as the transition reporting uses output from the Cap model as a proxy annual permitted take, it is 
derived from models that represent the 1993/94 water sharing arrangements and level of development. The 
modelled output does not include a representation of either current water sharing rules, nor those as they 
stood at 2009 (ie BDL conditions). For the NSW valleys, the model output was adjusted for the NSW state limit, 
as described in Chapter 4.  



 

 
Murray–Darling Basin Authority  Trends in water use relative to the sustainable diversion limit in the southern Murray-Darling 
Basin            62 

analysis has used the most up-to-date compliance methods to assess trends relative to the SDL, 
which also impact on the outcomes relative to the SDL (refer Section 3.3). There have been updates 
to the models used (in the Goulburn, Vic Murray and NSW Murray) and to the approaches used to 
adjust the model output (for example to take account of environmental water recovery). These 
compliance methods will be further refined, as described in Section 4, when formal SDL compliance 
reporting commences.  

The updates to these methods account for the differences in the results for the various analyses 
shown in Table 6-1. The updated methods are considered to be the best available at the time. The 
WRP methods are reviewed as part of WRP accreditation (refer Appendix B-3 for further details).  

The further work identified at various places throughout this report may see refinement of the 
estimate of underuse presented herein.  Any such changes will be fully described.  

 Factors contributing to underuse 
The findings of this work are that the estimates of underuse relative to the SDL provided in the 
previous section are understood to be a combination of the following three main factors:  

 The methods used to determine the Annual Permitted Take notably: 

o The models used (some of which are not yet updated to reflect WRP arrangements) to 
determine the permitted take and the performance of the models in dry sequences and  

o The methods used to adjust the model output, for example the environmental water 
adjustment method; 

 State policy changes since the use limits were set: 

o This includes changes in policies themselves and/or their implementation; and 

 User behaviour, such as the extent to which there has been uptake of the various carryover 
provisions, trade, changes in demand patterns and the extent to which the forfeit of available 
water occurs, which are different to the modelled performance.   

Further work is required to determine what is real underuse, and what is an artefact of the model.  
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 Recommendations  

 Recommendation 1: Trends in Use should be tracked  

 

Basin states are responsible for managing and setting the rules for sharing water among their users.  

The MDBA’s SDL reporting and compliance framework sets out the approach the MDBA will take if 
there is growth in actual take in excess of the SDL. It notes that the monitoring and assessment of 
compliance with the SDL will take time. The nature of the tools being used, including the practical 
implications of gathering and reviewing data to support decision-making, and informing and 
consulting with communities in regard to any action required, means that the earliest any action to 
respond to a SDL exceedance could reasonably commence may be two or three years after the water 
year in which a potential exceedance was identified. It is important that this time is taken to 
minimise unnecessary adverse impacts on entitlement holders, while maintaining the integrity of the 
SDLs. A mechanism is required to be include in WRPs to respond if use exceeds the SDL.  

The same timeframes would apply if there is a trend in underuse. It will be important to take the 
time required to gather and review the necessary data to support decision-making, understand the 
causes, and to inform and consult with communities before any action is taken. Entitlement holders 
have expectations regarding the expected security of their entitlements, and a market value is 
associated with entitlements on that basis. Accordingly, any possible changes would need to be 
carefully considered to ensure that there aren’t any unintended consequences on entitlement 
holders, the water market or for the environment. States will consult with stakeholders on the issue 
if there are any possible changes to their water sharing arrangements.  

The MDBA acknowledges suggestions that it may be suitable to identify a specific ‘trigger point’ for 
the relative amount of underuse that would warrant further investigation. The MDBA is of the view 
that a change to the Basin Plan for this purpose is not needed at this stage. However, in future the 
Authority may consider whether it would be appropriate to update the SDL reporting and compliance 
framework to include an informal trigger associated with significant unexpected underuse relative to 
the SDL. If this occurs, it would be done in consultation with Basin states.   

Generally, the MDBA is of the view that the analysis does not provide sufficient basis to warrant any 
major change to policy approach in Basin Plan implementation. That is, the MDBA does not agree 
that any underuse should be used to offset the need for the 450 GL/y of efficiency measures still to 

Recommendation 1: Trends in Use should be tracked  
The MDBA and Basin states will monitor and report on trends in use relative to the sustainable 
diversion limits, when formal sustainable diversion limit reporting commences with the 2019–20 
water year. This will include monitoring use below and above the limits. Where relevant, the 
MDBA will encourage Basin states to continue working with stakeholders to investigate the causes 
of any unexpected significant underuse and develop options to respond. 
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be acquired under the Basin Plan. Any water recovery for the purpose of the 450 GL/y of efficiency 
measures needs to be on a permanent basis.  

 The Basin Plan would recognise water savings if a state created an environmental 
entitlement to make it permanent and available for use by environmental water holders. 
However, in order to reduce the SDL, such entitlements would result in impacts on all users, 
including irrigators and environmental water holders.   

 To reduce the SDLs in some way, without the recovery of entitlements for the environment 
would place restrictions on the further evolution of water user behaviour. It would mean 
that ‘growth in use’ responses would need to be used if use patterns changed and increased 
use above the new limits (which would be allowable under existing individual entitlement 
arrangements, but not at a valley level under the reduced SDLs). This would affect the 
reliability of other users.   

 Recommendation 2: Transparency in SDL Accounts should be 
improved  

 

The MDBA is committed to full transparency in Basin-wide SDL water accounting and has adopted a 
continuous improvement model for SDL accounting.  

SDL Accounting Improvement Strategy 2020 
An independent review39 of the SDL accounting framework undertaken in 2019 found that the overall 
the framework was conceptually sound, robust and fit for purpose. However, the reviewers 
identified several issues and risks and suggested ways to make the SDL accounting process more 
credible and transparent for stakeholders. 

In response to the independent review, in May 2020 the MDBA published an SDL Accounting 
Improvement Strategy40. This strategy addresses the risks and issues identified in the review, as well 
as issues that have emerged since the review was completed. It prioritises the work to be undertaken 
into three tranches (between 2020 and 2025), prior to the formal review of the Basin Plan in 2026. 
Work to progressively improve the communication of, and transparency in, the SDL accounts is 
scheduled to occur throughout all three tranches. This will include the progressive release of 

 

39 https://www.mdba.gov.au/publications/independent-reports/sdl-accounting-%E2%80%98health-
check%E2%80%99-independent-panel-review 
40 https://www.mdba.gov.au/publications/policies-guidelines/sustainable-diversion-limit-sdl-accounting-
improvement-strategy 

Recommendation 2: Transparency in SDL accounts should be improved  
The MDBA will continue to improve sustainable diversion limit accounting and better 
communicate how the accounting operates. In May 2020, the MDBA published its sustainable 
diversion limit accounting improvement strategy 2020–2025, which outlines the key areas that the 
MDBA will work on, in collaboration with Basin states.  
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communication products that assist stakeholders to understand the foundations of the SDL 
accounting framework, including the models that underpin it, and how it links to the “real-world” 
and retail accounts. The MDBA will also consider appropriate forums to facilitate ongoing discussions 
in relation to SDLs with states and interested stakeholders.   

The SDL accounting improvement strategy also includes work to develop a more automated SDL 
compliance database (refer data storage and integrity within the MDBA). Ultimately this will assist 
the MDBA to be able to make SDL compliance data more readily accessible for stakeholders, 
including by individual form of take. 

Future Improvements to water take reporting  
In addition to existing activities, the work described in this report has provided clarity on some 
additional areas of focus for the future.  

The register of take and annual Water Take Report produced by the MDBA associated with s71 of the 
Water Act 2007 (Cth) is the primary reporting tool on SDL accounting and compliance.   

In conjunction with the other further work set out in this report, the MDBA is committed to working 
with Basin states to progressively improve or introduce the following analyses in future reports. 
Where this is in addition to the existing reporting requirements of states under the Water Act and 
the Basin Plan, this work would be delivered through separate agreements with Basin states:  

 Water Lawfully Available for Take 

o The MDBA will continue to refine and clarify the analysis of water legally available for 
take (WLAT) and the comparison with actual use. This work will be explored in the 
coming months and reflected in the annual Water Take reports as it is developed. Future 
presentations could consider whether there is sufficient data to separately report the 
proportional use relative to allocations to irrigators, towns and delivery losses.  

 Comparison of actual vs modelled effective allocations  

o Future work will include a comparison of actual effective allocations (i.e. allocation plus 
carryover) as compared to the equivalent values determined by the model referred to in 
the WRP which calculates the modelled component of the permitted take. This work will 
be undertaken in conjunction with Basin states and will consider further analyses such as 
in relation to actual and modelled supplementary water / low reliability allocation and 
use. 

 Physical Spills  
o Credits in SDL accounts may be more likely to occur following a physical (or internal) spill 

in headworks storages. Further work will include a better explanation of the 
interdependency of these two issues and data tracking actual spills in the Water Take 
reports as they are developed.   
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 Recommendation 3: Transparency in allocations should be 
improved 

 

The Basin Plan (Chapter 12 Part 5) provides for information and reporting requirements in relation to 
water rights and water allocations.    

The MDBA notes that the states have been increasingly providing more information as part of the 
monthly water allocation statements, and that these are now quite comprehensive. However, it 
remains difficult for entitlement holders to be able to “put the pieces together” to anticipate how 
much water might be allocated when.   

The MDBA is currently working with Basin states to respond to the recommendations made by the 
Interim Inspector-General (IIG) in his report Impact of lower inflows on states shares under the 
Murray-Darling Basin Agreement (April 2020)41. Collectively these recommendations aim to provide 
further information about state water shares (for the River Murray system), and to increase trust, 
transparency and understanding of water sharing arrangements. 

 Further work  
Four specific areas of further work have been identified during the preparation of this report and 
associated stakeholder consultations to complement the analysis undertaken date. In total, it 
represents a substantial body of work that needs to be undertaken collaboratively with state 
governments. The MDBA will develop a work plan for publication, which includes proposed 
timeframes.   

The MDBA will work with Basin states to address each of these issues over time and will make the 
results of the work generally available as it is completed.  

 Area 1: Attribution of underuse to key components  
A priority question from stakeholders has been to identify the relative contribution of the 
component parts to the underusage trend observed in the 2012-2019 period.   

As outlined in the relevant sections of this report, there are a number of additional analyses 
underway that will need to be competed to clarify the underusage volume compared to the SDL.   

 

41 https://www.igmdb.gov.au/reviews 

Recommendation 3: Transparency in allocations should be improved  
Water managers should continue providing information to increase understanding of how 
allocations are made, build trust and help water users make informed decisions. This should 
include how the water in the River Murray system is shared between states.   
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As this work is completed, the MDBA will endeavor to quantify the contribution of component parts 
and make the results generally available.   

Once Source models are in place and current models have been established, consideration will be 
given to comparing current conditions models to WRP models to obtain a better understanding of 
what has happened to the credits i.e. whether higher end of system flows / physical spills occurring. 

 Area 2: Attribution of past policy changes to expected 
allocations by key entitlement class  

Another priority question from stakeholders has been a request to quantify, as far as is possible, the 
impact of the various policy changes since the introduction of the Cap on diversions as they relate to 
the performance of specific entitlement classes (e.g. NSW General Security entitlements).  Examples 
of such changes would be the use of updated minimum inflow forecasts following the millennium 
drought and the evolution of carryover polices over the period since the Cap.   

This would be undertaken using models and requires considerable policy review and analysis that 
would need to take place with the full involvement of the relevant Basin state. It is noted that the 
current limitations of the models regarding environmental water use, and the impacts of this for any 
conclusions that could be drawn, would need careful consideration as part of this analysis. The MDBA 
and Basin states will work together to endeavour to quantify the impact of the major policy changes 
since the Cap, with states to make the results generally available once this is completed.     

It is the role of states to manage water sharing arrangements and their respective policy decisions in 
this regard, including those relevant to Basin Plan. States will consult with stakeholders on the issue if 
there are any possible changes to their water sharing arrangements. 

 Area 3: Environmental Water Issues 
Further work is planned to be undertaken to keep track of the utilisation of held environmental 
water. Separately, if a Basin state brings forward a proposal to change its water allocation policies to 
address a trend in underuse, the MDBA will undertake work to check that the planned environmental 
water requirements of the Basin Plan are met.  

6.5.3.1 Activation of Held Environmental Water (HEW) 
The assumptions adopted for the utilisation of Held Environmental Water (HEW) are as set out in the 
WRPs or draft WRPs. The approaches generally assume that the utilisation of environmental water 
will be the same as that of consumptive users. This premise is consistent with the approach assumed 
in the long-term models used to demonstrate that the SDL will be met under the rules set out in the 
WRP.  

Although there is a significant effort directed to measure all forms of take, including environmental 
water use from the Basin, further work is required to better understand the use of water for the 
environment relative to consumptive use. Over the period 2012-13 to 2018-19, it is understood that 
the use of water for the environment was reported to occur at a lower rate than use by irrigators. 
This could be for a range of reasons, such as: 
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 the practice of using water for the environment was still developing  
 at times, water for the environment was/is traded for use downstream and 
 the reporting of environmental water use was still developing (for example water left 

instream for the environment may not have been reported as use, and environmental water 
delivered for use on farm wetlands may have been reported as consumptive rather than 
environmental water use).  

While this trend is expected to change as the use and reporting of water for the environment 
matures, the MDBA will continue to monitor and improve its reporting on this issue in consultation 
with Basin states and environmental water holders.   

Where new entitlements are being issued as part of bridging the gap, publishing a summary of the 
entitlements held at BDL and to bridge the gap to the SDL would assist in better understanding the 
relative activation of the HEW, for these circumstances. 

6.5.3.2 Protection of Planned Environmental Water (PEW) 
One of the treatments proposed to address a trend in underuse is that state water allocation policies 
be changed to stimulate usage up to the SDL.  The question thus arises as to whether this could be 
done and still meet the Basin Plan requirements in relation to the protection of of planned 
environmental water (PEW).   

The MDBA’s advice on no net reduction in the protection of PEW is set out in position statement 
6A42, which details how the protection of PEW is assessed and how this test is then used to assess 
the no net reduction in protection of PEW clause 10.28 of the Basin Plan. 

Subject to meeting the various requirements of the Basin Plan, states are able to change and evolve 
their approaches to water allocation and bring forward amendments to their WRPs in line with such 
changes. Any rule changes that a state may propose to stimulate usage up to the SDL would be 
subject to the no net reduction in the protection of PEW test.  

If such a rule change is proposed by a Basin state, the MDBA will work through any changes brought 
forward and assess them against the criteria in position statement 6A. Each assessment will depend 
on the nature and extent of the changes being proposed.  

 Area 4: Model Improvements  
The models to estimate permitted take are developed for meeting the Basin Plan requirements. 
These are representative of a point in time to determine BDL estimates and to demonstrate that the 
SDLs will be met under the water sharing arrangements set out in WRPs. They do not mimic historical 
behaviour. 

 

42 https://www.mdba.gov.au/sites/default/files/pubs/WRP-position-statement-6A-change-in-PEW-
protection.PDF 
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The MDBA and States continue to develop and improve models for all valleys (the MDBA manages 
the Source Murray model on behalf of NSW, Victoria and South Australia) using the best available 
information.  

The trends in use analysis has assisted in clarifying the following areas for future investigation of both 
current conditions and annual permitted take models. Funding and prioritisation of these areas need 
to be considered in the context of existing ongoing long-term modelling improvement programs. 

 calibration of the models 

o In recent years the Basin has experienced record low inflow sequences, which are much 
drier than the climate sequences against which the models were calibrated. Further 
exploration of this issue can be expected to see improved model performance in dry 
sequences. 

o the reliability of annual trends would be improved with an updated representation of 
irrigator behaviour in the WRP models. This will be explored in due course.  

 environmental water adjustment  
o a representation of environmental water use built into the models would result in an 

improved determination of annual permitted take, compared to the current process of 
doing an adjustment outside of the model for the amount of water permitted to be used 
by the environment. 
  

 trade adjustment 

o as trade becomes an increasingly important feature influencing water use and its timing, 
further analysis on the timing of trades throughout the water year may be expected to 
improve model performance. This analysis would not affect the longer-term 
performance of the model but may enhance the level to which the year to year 
variations in use are calculated.   

 carryover treatment  
o As with water trade, further analysis on the timing and use of carryover provisions 

throughout the water year may be expected to improve model performance, notably in 
year to year variations in annual permitted take.   
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Glossary  
 

Actual take Total quantity of water actually taken from the water resources of a 
water resource plan area during a water accounting period. It refers 
to withdrawal, where water is taken from a river through pumps or 
weirs inclusive of an allowance for channel losses (or system losses) 
in addition to use of water by agriculture, industry, energy 
production and households. 

Allocation The annual volume of water to which the holder of an access 
licence is entitled as recorded in the water allocation account for 
the licence. 

Annual permitted take Total quantity of water permitted to be taken during a water 
accounting period in a water resource plan area, varying from 
year to year according to the interaction of climate, inflows and 
water resource plan rules (e.g. allocation rules, access rules). 

Baseline Diversion Limit Baseline diversion limit (BDL) means the baseline limit of take 
from a sustainable diversion limit (SDL) resource unit. The 
baseline diversion limit is: 

o for a surface water SDL resource unit — the quantity of 
water calculated in accordance with column 2 of the table 
in Basin Plan Schedule 3 for that SDL resource unit.  

o for a groundwater SDL resource unit — quantity of water 
calculated in accordance with column 3 of the table in 
Basin Plan Schedule 4 for that SDL resource unit. 

  The baseline reflects the limit on the level of take at 30 June 2009 
generally. It is a combination of limits established by state law 
(e.g. existing water resource plan limits) or limits established by 
the Cap arrangements, and defined levels of take where there are 
no established limits. 

  The BDL establishes a baseline from which to determine required 
reductions in diversions to achieve the SDL.  

Basin Plan, the Legislation that sets out the BDL and SDL for each resource unit 
and the reporting requirements (see Section A.1.2 for more 
information). 

Basin states The states and territories within the Murray–Darling Basin, 
namely, New South Wales, Victoria, Queensland, South Australia 
and the Australian Capital Territory. 
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Bulk entitlement A perpetual entitlement of water granted to water authorities by 
the Crown of Victoria under the Water Act 1989 (Vic). 

Carryover A way to manage water resources and allocations that allows 
entitlement holders to take a portion of unused water from one 
water year into a new water year. 

Cap, The A limit, implemented in 1997, on the volume of surface water that 
can be diverted for consumptive use. 

Class of entitlement Water entitlements are divided into differing ‘classes’ of security, 
where ‘security’ refers to the frequency with which water allocated 
under that entitlement is able to be supplied in full. Higher security 
entitlements have higher average and less variable yields than 
lower security entitlements. 

Consumptive use Use of water for irrigation, industry, urban, stock and domestic use, 
or for other private consumptive purpose. 

Diversion The removal of water from a river system by means of pumping or 
gravity channels. 

Diversion licence  Specified licences issued for a specified annual volume and 
diversion rate. 

Water entitlement The volume of water authorised to be taken and used by an 
irrigator or water authority. It includes bulk entitlements, 
environmental entitlements, water rights, sales water and surface-
water and groundwater licences. 

Environmental water Held environmental water or planned environmental water. 

Gigalitre (GL)  One billion or 109 litres. 

Groundwater Water occurring naturally below ground level (in an aquifer or 
otherwise). 

Held environmental water Water available under: 
  (a) a water access right, or 
  (b) a water delivery right, or 
  (c) an irrigation right, 
for the purposes of achieving environmental outcomes (including 
water that is specified in a water access right to be for 
environmental use). 

Inflow Source of the water that flows into a specific body of water — for a 
lake, inflow could be a stream or river, and inflow for a stream or 
river could be rain. 
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Interception The interception of surface water or groundwater that would 
otherwise flow, directly or indirectly, into a watercourse, lake, 
wetland, aquifer, dam or reservoir that is a Basin water resource. 

IQQM Integrated quantity quality model 

Irrigation The application of water to land to grow crops, usually through 
supplying water by means of channels or pipes 

Long-term diversion limit Ratio used by water planners to represent the expected use of 
water in the various water access entitlements of a given river 
system.  

Megalitre (ML)  One million or 106 litres 

MSM Murray Simulation Model 

Ministerial Council, The Murray–Darling Basin Ministerial Council. 

Murray–Darling Basin The agreement between the Australian Government and the Basin 
Agreement  states. The current agreement is the 2008 Agreement. 
 
Net carryover Is the volume of water that is carried over from the previous water 

year less any carryover cancelled or forfeited during the current 
year water. 

Overdraw Water diverted in one season against a prospective allocation in the 
subsequent year. 

Planned Environmental Water  Water used for environmental outcomes which is not associated with 
an entitlement but is managed through rules set out in water 
management plans or laws. 

REALM Resource Allocation Model 

Regulated system A surface water system in which water in a watercourse can be 
stored or flow levels are controlled, through the use of structures 
such as large dams and large weirs. 

Retail accounts Individual entitlement holder accounts which are managed by the 
Basin states. 

Sustainable diversion limit  The maximum long-term annual average quantity of water that 
(SDL) be taken, on a sustainable basis, from the Basin water resources as 

a whole, and the water resources, or particular parts of the water 
resources, of each water resource plan area.  

Take Take is the removal of water, or the reduction in flow of water, 
from a water resource for consumptive purposes. See ‘Actual Take’ 
and ‘Annual permitted take.’ 
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Transitional diversion limit (TDL) Is a theoretical limit used in the transition period, it reflects the 
annual permitted take model output less the water that had been 
recovered for the environment by the start of the year in question 
(i.e. not actual amount not the target).  

Unregulated streams Streams that are not controlled or regulated by releases from 
major storages. 

Utilisation The amount of water available for diversion that is actually diverted. 

Water availability The overall quantity of water available in the Basin/SDL resource 
unit. That is, the physical volume of water actually present in the 
landscape. How much water is available is a function of many 
components including: water flowing in rivers, inflows from 
rainfall, evaporation, evapotranspiration and water held in storages 
and aquifers. 

Water accounting A systematic process of identifying, recognising, quantifying, 
reporting and assuring information about water, the rights or other 
claims to water, and the obligations against water. Water 
accounting applies Australian Water Accounting Standards. 

Water lawfully accessible The granting of permission, either annually or on a long-term basis,  
for take to take water from a water source under a form of take in a Basin 

state in accordance with that state’s legal frameworks for take. It is 
inclusive of provisions for channel losses (or system losses) in 
addition to those for the use of water by agriculture, industry, 
energy production and households. 

 
Water resource Groundwater — water that occurs naturally beneath the ground 

level (whether in an aquifer or otherwise), or water that has been 
pumped, diverted or released to an aquifer for the purpose of being 
stored there. Murray–Darling Basin groundwater resources exclude 
groundwater in the Great Artesian Basin.  

Surface water — includes water in a watercourse, lake or wetland, 
and any water flowing over or lying on land after having 
precipitated naturally, or after having risen to the surface naturally 
from beneath the ground level. 

Water resource plans (WRPs)  Statutory management plans developed for particular surface water 
and groundwater systems. Currently these plans are known by 
different names throughout the Murray–Darling Basin (such as 
‘water sharing plans’ in New South Wales and ‘water allocation 
plans’ in South Australia). 

Water year A continuous 12-month period, usually starting 1 July, or any other 
month as prescribed under the water regulation or a resource 
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operations plan, but usually selected to begin and end during a 
relatively dry season. Used as a basis for processing streamflow and 
other hydrologic data. 
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A Appendix A: Overview of the Cap 
and SDLs  

A-1 The Cap on Diversions – Schedule E of the Murray-
Darling Basin Agreement 

In June 1995, the Murray–Darling Basin Ministerial Council agreed that the volume of surface water 
take in the Murray-Darling Basin (MDB) would be subject to a ‘Cap on Surface Water Diversions’ (the 
Cap). This decision was made in response to an audit of water use in the Basin. It noted that 
continued growth in diversions would reduce the security to existing irrigators, and aimed to strike a 
balance between the economic and social benefits that have been obtained from the development 
of the Basin’s water resources on the one hand, and the environmental uses of water in the rivers on 
the other. Further background is set out in a brochure on the Cap on diversions43.  

Cap arrangements are formalised in Schedule E to the Murray–Darling Basin Agreement (Schedule E). 
The Cap applies to take from regulated rivers, watercourses and floodplain harvesting/overland flow. 
Following some preliminary reporting, the Cap and the Cap register began operating for the 1997–98 
water year.  

The level at which the Cap was set was based on a negotiated outcome at the time, as follows:  

 In NSW and Victoria, the long-term Cap limit is set as the volume of water that would have been 
used with the infrastructure (pumps, dams, channels, areas developed for irrigation, 
management rules) that existed in 1993-94, assuming similar climatic conditions to those 
experienced in the year in question (Schedule E clauses 5, 6 and 2(1)(a).   

 In South Australia it is as described in Schedule E clause 7. 
 In Queensland the baseline condition means the conditions set out for each river valley in the 

Resource Operation Plan first adopted by the Queensland Government.  
 In ACT it is as described in Schedule E clause 9.  

Formal Cap reporting and compliance started in the 1997–98 water year. From 1997–98 until 
2011-12, the MDBA reported annually on Basin state compliance with the Cap by publishing Water 
Audit Monitoring44 reports. These reports contain the Cap register which is composed of tables 
showing annual Cap adjustments, annual and cumulative Cap balances and Cap compliance. These 
reports provide a comprehensive analysis of water availability and take by state for each water year. 
From the 2012-13 the Cap register has been published in the Transition Period Water Take reports.  

It should be noted that the Cap on diversions continues in parallel with SDL accounting until at least 
the reporting and assessment requirements of Schedule E of the Agreement are amended or 

 

43 https://www.mdba.gov.au/sites/default/files/archived/cap/cap_brochure_0.pdf. 
44 https://www.mdba.gov.au/publications/mdba-reports/cap-compliance-reports 
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repealed. The MDBA is working with Basin states to cease Cap reporting upon full implementation of 
SDLs. 

A-2 NSW long term average annual extraction limit – 
NSW Water Sharing Plans 

In NSW, each water sharing plan sets a limit on water use that is generally either the lesser of Cap or 
the long-term average annual extraction limit (LTAAEL). 

The NSW LTAAEL is (generally) set at a level slightly below the long-term Cap (e.g. 3 to 4 %) and so 
reflects different infrastructure, policies and irrigator behaviours than the Cap. The LTAAEL covers all 
entitlements (i.e. both consumptive and environment), whereas the new SDL under the Basin Plan 
only covers consumptive entitlements.  

The purpose of LTAAEL compliance is to check that the relativities between entitlements remain 
unchanged over the long-term. NSW compliance tests are set out in each of their water sharing 
plans. The NSW test for non-compliance compares the average annual extraction over a specified 
period of time (usually three or five years) with the long-term average annual extraction limit. The 
NSW compliance test is separate to, and does not inform, MDBA compliance.  

A-3 Baseline diversion limits – Basin Plan  
Each surface water SDL resource unit has a baseline diversion limit (BDL) which is described in 
Schedule 3 of the Basin Plan, with reference to the water use limits or water used, prior to the Basin 
Plan (generally around 2009). The Basin Plan also included estimates of how much water this was 
understood to equate to at the time. BDLs (and SDLs) include delivery losses within irrigation 
districts, but not conveyance and losses at a system-level (within the river). There are some 
diversions that have proven difficult to accurately measure, such as floodplain harvesting.  

The BDL estimates need to consider the best available information and will adjust as improved 
information comes to hand. It is important that this estimate is improved so past water use or limits 
are accurately reflected. Governments are committed to obtaining more information on diversions, 
and continuously improving measurement and monitoring—this means the BDL estimates could be 
updated through the accreditation of water resource plans (WRPs) and into the future. 

As part of WRP development, Basin state governments may choose to conduct improved modelling, 
consultation, analysis and measurement to review the BDL estimates established in 2012. An 
evidence base for this new information must be presented to MDBA for assessment for inclusion in 
water resource plans. The MDBA then assesses the information (and model, where relevant) to 
ensure that it remains consistent with the definition in Schedule 3 of the Basin Plan and that it 
represents the best available information. The MDBA has published Position Statement 3D45 which 
provides guidance on the process for settling an alternative estimate of a BDL, and this includes 
reference to Position Statement 3C where the estimate is determined from a model .If the MDBA 
agrees that the new information means the estimate should change, the new estimate is then 

 

45 MDBA water resource plans: tools for Basin state governments 
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included in the relevant water resource plan and results in a new BDL and SDL, through the 
accreditation of the water resource plan. This process is outlined in Figure A-1. 

 

 

Figure A-1 Process for updating the baseline diversion lmiit (BDL) estimate for a form of take in a SDL resource unit 

Changes to the estimates do not mean more water is available for use, this water was being used 
already or was available for use under existing state laws. Any updates will bring use into the new 
system, ensuring it can be monitored, and use does not grow over time.  

SDLs and BDLs are linked.  Any change to the BDL will impact on the SDL, see text below. 

A-4 Sustainable Diversion Limits – Basin Plan  
The Basin introduced a new water accounting and compliance framework based on sustainable 
diversion limits (SDL) that came into force on 1 July 2019. SDLs are required under the Water Act 
2007 to reflect an environmentally sustainable level of take.  

While Cap established consumptive use limits in the Basin for take from watercourses, regulated 
rivers and floodplain harvesting, the Basin Plan advanced this and brought in limits for groundwater 
and basic rights as well as interception activities that harvested rainfall-runoff, that is take by runoff 
dams and net take by commercial plantations. Full implementation of SDL compliance is subject to 
the accreditation of Basin state WRPs by the Commonwealth Minister responsible for water. Interim 
arrangements have been put in place in the form of bilateral agreements between MDBA and states 
to ensure sure key elements of the water resource plans are given effect from 1 July 2019 where 
WRPs are not accredited by that date. 

Similar to the Cap, annual SDL water accounting and compliance is determined in reference to long-
term annual limits on the volume of water that can be taken for consumptive use in each SDL 
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resource unit. The surface water SDLs are specified in the Basin Plan in Schedule 2, using the 
following formula:  

SDL = BDL – local reduction amount – shared reduction amount + SDL adjustment amount 

Each of these components is further described below. Estimates of the limits are expected to change 
through to 2024, as new information comes to light and efficiency projects (under the SDL 
Adjustment Mechanism - SDLAM) deliver water for the environment. Table A-2 below provides the 
BDL and SDL estimates for the 2018-19 water year. These volumes are inclusive of all forms of take 
and therefore differ from those in Table 2-1, which reflects only the modelled component of the BDL 
and SDL. Table 2-1 also includes improved estimates for BDL in the Murrumbidgee and NSW Murray 
that are that still to be formally adopted under WRP accreditation.  

It is important to note that the SDLs can change over time and changes may be as a result of the 
following examples: 

a) an amendment to the Basin Plan 
b) a revision to the estimated volume of the baseline diversion limit (BDL) for an SDL resource 

unit through the application of best available information 
c) the recovery of additional water for the environment though SDL adjustment mechanism 

efficiency measures (sometimes referred to as ‘up water’).   

Local and shared reduction amounts  

The local and shared reduction amounts make up the Commonwealth’s ‘bridging the gap’ water 
recovery target. Local reduction amounts are applied at the SDL resource unit level while the shared 
reduction amount applies at the Basin shared zone level. The shared reduction amounts were agreed 
by the Authority in 2019, following re-allocation adjustment request by Basin states in accordance 
with Chapter 6 of the Basin Plan. 

SDL adjustment amount  

The SDL adjustment amount is based on the recognised supply projects and varies based on the 
amount of efficiency measures, as they are progressively acquired through to 30 June 2024.  

The apportioned supply contribution reflects, in advance, recognition of multiple proposed supply 
projects where equivalent environmental outcomes are achieved with a lower volume of held 
environmental water than would otherwise be required and increases the SDL. However, the Basin 
Plan limits the amount that SDLs can be adjusted. At the time of the determination, the Basin-wide 
SDL was 10,873 GL and could be adjusted up or down by five percent (approx. 543 GL). The 
assessment of supply projects has determined SDLs can be adjusted up, so that 605 GL of water can 
remain available for communities. To ensure this water remains available for communities, a 
minimum of 62 GL of additional water savings through efficiency projects is required to pass the five 
percent rule. The SDLAM also requires efficiency measures to be progressively developed until 2024. 

At the Basin scale, the water recovery target from BDL to SDL is 2,137 GL/y, of which 2,075 GL/y is 
the ‘bridging the gap’ water recovery target plus the SDLAM, which includes 62 GL/y efficiency 
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required for full the supply of 605 GL/y. SDLs will further adjust as up to 450 GL/y of efficiency 
measures are acquired through to 30 June 2024.  

Table A-2 Basin estimated BDL and SDL at 1 July 2018 

SDL Resource Unit (within zones) Baseline 
Diversion 

Limit 
(GL/y) 

local 
reduction 
amount 
(GL/y) 

shared 
reduction 
amount 
(GL/y) 

SDL 
adjustment 
amount at 1 

July 2018 
(GL/y) 

SDL 
- after SDLAM 
adjustment at 

1 July 2018 
(GL/y) 

northern Basin 

Queensland 

Condamine-Balonne 1,019.0 -100.0  - - 919.0  

Moonie 92.0 - -2.1 - 89.9 

Nebine 20.9 -1.0 -2.8 - 17.1 

Paroo 11.8 - - - 11.8 

Queensland Border Rivers 377.6 -14.0 - - 363.6 

Warrego 75.6 -8.0 -12.1 - 55.5 

total northern Basin Queensland 
zone 

1,596.9 -123.0 -17.0 - 1,456.9 

northern New South Wales 

Barwon-Darling watercourse 198.8 -32.0 - - 166.8 

Gwydir 458.2 -42.0 -7.6 - 408.6 

NSW Border Rivers 312.5 -7.0 - - 305.5 

Intersecting Streams 130.2 - -13.8 - 116.4 

Namoi 513.0 -20.0 - - 493.0 

Macquarie-Castlereagh 741.4 -55.0 -2.6 - 683.8 

total northern Basin NSW zone 2,354.2 -156.0 -24.0 - 2,174.2 

total northern Basin 3,951.1 -279.0 -41.0 - 3,631.1 

southern Basin      

southern New South Wales      

Lower Darling 60.9 -8.0 -14.3 - 38.6 

Murrumbidgee – NSW 2,090.0 -320.0 -277.9 145.5 1,637.6 

NSW Murray 1,696.0 -262.0 -165.8 112.1 1,380.3 
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SDL Resource Unit (within zones) Baseline 
Diversion 

Limit 
(GL/y) 

local 
reduction 
amount 
(GL/y) 

shared 
reduction 
amount 
(GL/y) 

SDL 
adjustment 
amount at 1 

July 2018 
(GL/y) 

SDL 
- after SDLAM 
adjustment at 

1 July 2018 
(GL/y) 

total southern Basin NSW zone 3,846.9 -590.0 -458.0 257.6 3,056.5 

ACT 58.3 - -4.9 - 53.4 

Victoria      

Broken 49.3 - -1.3 1.0 49.0 

Campaspe 140.6 -18.0 -13.2 2.3 111.7 

Goulburn 1,651.2 -344.0 -186.4 156.7 1,277.5 

Kiewa 27.7 - -1.1 1.2 27.8 

Loddon 139.7 -12.0 -9.8 9.8 127.7 

Ovens 85.8 - -2.7 2.7 85.8 

Victorian Murray 1,718.0 -253.0 -210.8 65.4 1,319.6 

total southern Basin Victoria 
zone 

3,812.3 -627.0 -425.3 239.1 2,999.1 

South Australia      

Eastern Mount Lofty Ranges 28.3 - - - 28.3 

South Australian Murray 681.1 -101.0 -82.8 46.3 543.6 

Marne Saunders 3.0 - - - 3.0 

SA Non-Prescribed Areas 55.2 - - - 55.2 

total southern Basin South 
Australia zone 

767.6 -101.0 -82.8 46.3 630.1 

total southern Basin (ex-
disconnected) 

8,485.1 -1,318.0 -971.0 543.0 6,739.1 

Disconnected tributaries      

Lachlan 624.0 -48.0 - - 576.0 

Wimmera-Mallee (surface 
water) 

99.1 -23.0 - - 76.1 

TOTAL BASIN 13,159.3 -1,668.0 -1,012.0 543.0 11,022.3 
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A-5 Comparison of the key features of the Cap and SDLs  
Table  shows a comparison of the key features of Cap on diversions and SDL water accounting and 
compliance.  
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Table A-3: Comparison of the key features of Cap and SDL compliacne and reporting 

Key features Cap on diversions SDL water accounting and compliance 

Relevant statute  Schedule E to the Murray–Darling Basin 
Agreement 2008 

 Water Act 2007 (Cth) and Basin Plan 2012 

In force from   1994–95 
 Will be repealed with amendments to 

Schedule E once all WRPs are accredited 

 2012–13 for reporting only (s71 Water Act 
2007) 

 1 July 2019 for compliance  

Areas covered  24 Cap valleys — not all Basin resources 
included 

 29 surface water SDL resource units 
 80 groundwater SDL resource units 

Long-term limit  Limited diversions to 1993–94 levels of 
development (some exceptions) for each 
Cap valley. Called ‘long-term Cap Limit’ 

 Set at an environmentally sustainable level of 
take for each SDL resource unit. Called 
sustainable diversion limits (SDLs). 

 

Annual limit  Annual consumptive take limited by 
‘annual Cap target’ 

 Annual consumptive take limited by ‘annual 
permitted take’ 

Type of water 
use affected 

 Surface water that is diverted from 
regulated rivers and watercourses 

 All forms of surface water take (watercourses, 
regulated rivers, runoff dams, floodplain 
harvesting, commercial plantations (net take) 
and basic rights)  

 Groundwater take 

Accredited 
models/ methods 

 Cap models prepared by states to 
determine annual Cap target 

 Models independently reviewed 
 Models approved by MDBA subject to 

review outcomes 

 SDL models/methods to determine annual 
permitted take developed by states consistent 
with Basin Plan requirements 

 Assessed by MDBA as part of water resource 
plan 

 Accredited by Commonwealth Minister for 
Water 

Compliance 
approach 

 Annual diversions subtracted from annual 
Cap target 

 Annual debits or credits recorded in Cap 
Register 

 Annual debits/credits added each year to 
give cumulative balance (in most valleys) 

 Compliance investigation triggered if 
cumulative balance is a debit of 20% or 
more of long term Cap (in most valleys) 

 Annual actual take subtracted from annual 
permitted take 

 Annual debits or credits recorded in Register of 
Take 

 Annual debits/credits added each year to give 
cumulative balance for all SDL resource units 

 Compliance investigation triggered if 
cumulative balance is a debit of 20% or more 
of SDL and state does not have a ‘reasonable 
excuse’ 

Assessment 
published in 

 From 1997–98 until 2011–12, compliance 
reported annually in Water Audit 
Monitoring Reports (WAM) 

 From 2012 in the Transitional Period 
Water Take reports 

 Reporting from 2012-2019 in the Transitional 
Period Water Take reports 

 Compliance from 2019-20 in the Water Take 
Report (first report to be published March 
2021) 
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B Appendix B: Annual permitted 
take defined and its 
determination 

B-1 What is annual permitted take? 
Annual permitted take is an annualised expression of the SDL volume. It represents the water 
expected to be taken during the water accounting period, given the climate and water availability of 
that year. It is calculated at the end of the water year, using climate and water availability data.  

Annual permitted take should not be confused with the amount of water that was actually taken or 
the amount of water that was lawfully accessible for take. 

Variability in weather and in storage levels causes the annual ‘actual take’ to vary widely from year to 
year. If actual take was only compared with the long-term average SDL each year, this annual 
variability would mean that it would take a long time to determine with any confidence if the SDL 
was being met or if actual take had increased above the SDL. It would also not be a climate 
responsive number. 

In order to reduce the time required to detect trends in actual take and to ensure climate 
responsiveness, methods (often hydrological models) established under accredited water resource 
plans will be used to determine the annual permitted take for the SDL resource units. These methods 
for annual permitted take will help detect trends by explaining as much as possible of the annual 
variation in actual take caused by variations in the weather and storage levels. They will also be 
developed to reflect the rules in the accredited WRPs, including assumptions about irrigator 
behaviour. 

The method used to calculate annual permitted take is tested against the historical climate 
conditions from 1895 – 2009 (as defined in s1.07 of the Basin Plan) such that, when averaged over 
the historical period, the annual permitted take (APT) should be less than or equal to the long term 
SDL.   

For example: (APT1895 + APT1896 + …. APT2008 + APT2009) / 114 [years] ≤ SDL 

This historical period represents a range of climate conditions including extreme climatic events such 
as the major floods in the 1950s and 1970s and the federation and millennium droughts in the 1900s 
and 2000s. 

The premise is that the SDL will be met over a range of future climate conditions. 
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B-2 Annual permitted take is different to allocations or 
‘water lawfully accessible’ 

Annual permitted take is different to the water lawfully accessible for take which refers to the 
volume of water that can be accessed for take by entitlement or rights holders each year under Basin 
state water sharing frameworks. For accounting and compliance purposes the MDBA considers that 
‘water lawfully accessible’ means: 

The granting of permission, either annually or on a long term basis, to take water from a 
water source under a form of take in a Basin state in accordance with that Basin state’s 
legal frameworks. 

The formal arrangements under which water is made lawfully accessible for take vary for each form 
of take within a Basin state and between Basin states. In general terms, lawful access to Basin water 
resources may be granted through:  

 volumetric allocations against water entitlements 
 net carryover from previous water years 
 trade of annual allocations between SDL resource units  
 rights to take or capture flows in runoff dams (excluding under intensive farming conditions) 
 Rights to take from groundwater (under basic rights or licenced) 
 rights to intercept surface water for commercial plantations 
 rights to harvest overland flows. 

Under accredited WRPs, the rules set out by Basin states to meet the requirements in Sections 10.11, 
10.12 and 10.13 of the Basin Plan will ensure that water lawfully accessible will not exceed the 
annual permitted take in an individual year and will average at or below the SDL over the long term. 

B-3 Using models to enable determination of annual 
permitted take  

As illustrated in Figure B-1 where the long-term average SDL is determined by a model based on the 
historical climate conditions from 1895 to 2009, the annual permitted take is determined annually by 
the same model incorporating the climate conditions from 2019 onwards.  

 

Figure B-1 Timeline showing the difference between the SDL model run over the historic climate sequence and the annual 
permitted take model run from the 2019-20 water year onwards. 

When determining annual permitted take, the initial conditions of the model will be set to the initial 
conditions of storages at the start of simulation i.e. at the end of June 2019. The weather conditions 

Water Year Water Year

1895-96 2008-09 2019-20 2020-21 2021-22 2022-23

SDL model run - s10.10(4)  Annual permitted take model run s6.10(1)   
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and inflows for the most recent year will be added to the climate sequence that is used as an input to 
the model and the model will be run for one extra year. This is illustrated in Figure B-2 in which the 
annual permitted take, circled in blue, is determined for the 2021-22 water year by running the 
annual permitted take model from 2019-20 up to and including the year in question – 2021-22. This 
is compared to the annual actual take, circled in red, which is determined via the use of meters and 
estimation methods for the relevant year.  

 

Figure B-2 Annual calculation of annual actual take and annual permitted take 

It is necessary for one model scenario to be selected for the annual permitted take method that 
reflects the rules in the accredited WRPs and assumptions about irrigator behaviour. However, going 
forward, actual water user behaviour will continue to evolve as entitlement holders explore new 
ways to get the most value from their entitlements. This may involve, for example, the adoption of 
new crop types, responses to changing commodity prices, changing the use of carryover provisions 
and utilising trade to manage risk. 

Noting the design of the models, a running comparison of the permitted and actual take is needed to 
build information about trends over time. This is referred to as the cumulative balance. If the SDL 
compliance trigger is exceeded, or significant credits are accumulated, tolerances in both time and 
volume are needed to ensure there is strong evidence of systematic change in use before any 
response is determined to be appropriate. The tolerances provided in the event of an exceedance, as 
part of reasonable excuse, are set out in the MDBA’s SDL reporting and compliance framework.  

As part of the WRP accreditation process, the MDBA reviews the annual permitted take models 
proposed by Basin states to ensure they are the best available. The MDBA has published Position 
Statement 3C46 which provides guidance on how it will review the models. The assessment criteria 
include a comparative assessment of the models predictive performance with the equivalent Cap 
model. The model limitations are assessed, considered and recorded in this process.  

 

46 MDBA water resource plans: tools for Basin state governments 

1/07/2019 - 30/6/2020 1/07/2020 - 30/6/2021 1/07/2021 - 30/6/2022 1/07/2022 - 30/6/2023 1/07/2023 - 30/6/2024 1/07/2024 - 30/6/2025 1/07/2025 - 30/6/2026

Actual Take: is determined by metered data, and other estimation methods for that WY

Permitted Take (PT): model run to determined PT for that WY determined at the end of the year, includes updated climate & updated tributary inflows data for previous years

PT model run

PT model run

PT model run

PT model run

PT model run

PT model run

PT model run

Actual take Actual take Actual take Actual take Actual take Actual take Actual take
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B-4 Annual Cap target and Basin Plan annual permitted 
take methods compared 

While conceptually the Cap and SDL compliance assessments operate in the same way, there are key 
differences in how the Cap’s annual target is calculated and how the annual permitted take under 
future SDL compliance will be calculated. This includes different models representing different 
irrigation levels of development, policies and rules – either Cap or SDL (Table B-1), any model 
updates that have occurred and different methods for the adjustment of trade (Table B-2), 
adjustment for environmental water recovered (Table B-3), different forms of take included (Table 
B-4). 

Methods to determine the annual Cap target were established to assess Cap compliance. During the 
transition period (2012-13 to 2018-19), interim methods improved upon these and used to calculate 
trial annual permitted take and the SDL accounts. Trialling the SDL accounts ensures processes and 
procedures are in place for the start of SDLs47, for which accredited WRPs (or bilateral agreements in 
absence of an accredited WRP) set out the methods for annual permitted take from 2019-20.  For the 
trends in use analysis, methods are as close as possible to those set out in WRPs and future SDL 
compliance, noting that NSW WRPs remain draft. 

B-4.1 Policy changes since 1993 in the Southern Basin 
In the southern connected Basin, there have been policy changes at both Basin and state scales 
between the Cap baseline conditions and the official commencement of SDL compliance in 2019. 
These changes are summarised in Table B-1. As part of WRP accreditation, states are required to 
bring forward models that demonstrate that the rules in the WRPs will enable the diversions not to 
exceed the SDLs. Hence there are significant policy differences between the models used for Cap 
compliance, and those used under WRPs to assess SDL compliance. These policy changes will also 
impact user behaviour, however generally speaking there has been limited change to the way 
irrigator behaviour is represented in the models, since the Cap.  

Table B-1: Changes in water resource management in the Southern Basin since 1993. 

Year 
of 

chan
ge 

NSW Victoria SA 

Murrumbidgee NSW Murray Victorian Murray Goulburn River Murray 

1994 Cap benchmark for NSW and Vic -  30 June 1994 levels of development  

1994 Announced 
allocations set to a 
maximum of 100%, 
down from 120% 

Announced 
allocations set to a 
maximum of 100%, 
down from 130% 

  
 

1996 
  

Maximum allocation limit increased to 
200%, unlimited sales announcements 

 

 

47 Note that the methods used in the transition reporting have changed progressively over time as new 
information became available to better test SDL framework 
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stopped and size of the high reliability 
water share reserve increased 

1997 Cap compliance commences 

1997 Changes to reduce over allocation and 
halve off-allocation volumetric limits. 

Supplementary entitlements introduced 

Changes to reduce over allocation, 
access to off-quota water removed, 

off-allocation limited to 20% of water 
right 

 

1998 Rules allowing overdraw ceased. Carryover 
rules start and adjust over time. Work 
program starts to quantify and control 

unregulated usage. Farm dam policy restricts 
growth. 

  
 

1998  Pilot trade project in the Lower Murray  Pilot trade 

2003 Murrumbidgee Wat
er Sharing Plan 

agreed 

   
 

2004  NSW Murray-Darling 
WSP agreed. 

Carryover rules 
settled at 50% of 
entitlements. Use 
limit increased to 

110% 

   

2006 Trade expanded across southern connected Basin 

2006-
2010 

Millennium drought NSW Murray-Darling 
WSP suspended in 

2006 (recommenced 
July 2011) 

Millennium drought 

2007 
 

Inflows used in bulk assessment process 
revised (reduced) to use new minimum 

historical inflow data 

 
 

2007 
  

Water entitlements re-bundled from 
water right and sales to high and low 

reliability water shares. Interim 
carryover allowance of 30% 

introduced, increased to max 
of 50% in 2009 

 

2009 Basin Plan BDL defined – generally as State water management law as at 30 June 2009 

2011 
 

Critical human water 
needs 

and conveyance 
reserve 

Critical human 
water needs and 

conveyance reserve 

  

Spillable carryover rules with unlimited 
carryover introduced 

 

2013 
  

Spillable carryover reduced to limit 
of 100% of entitlement 

 

2019 1 July 2019 SDL compliance commences  
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B-4.2 Adjustment for trade  
For the determination of the annual target under Cap, and the determination of the annual 
permitted take under the transition period and future SDL compliance, the model output is adjusted 
for permanent and temporary trade as detailed in Table B-2. As the table shows, methods to adjust 
for trade are improving from Cap through to SDL compliance. 
 
Table B-2 Adjustment for permanent and temporary trade to determine annual target/annual permitted take under 
different compliance assessments 

Compliance assessment Methods for adjustment of trade (permanent and temporary) 

Cap compliance Not modelled as no trade at 1993-94 levels of development but the modelled 
output is adjusted for both permanent and temporary trade in the Cap register. 

Transition period that 
trials SDL accounts 
(2012-13 to 2018-19) 

As per Cap compliance, the Cap model is used to determine trial annual 
permitted take that is then adjusted for both permanent and temporary trade in 
the trial Register of Take. 

SDL compliance under 
accredited WRP 
from 2019-20 

 

Source Murray Model is used for the NSW Murray and Vic Murray SDL resource 
units, where -  
 Permanent (exchange rate) trade is included in BDL and WRP models   
 Tagged trade is not in the SMM but the annual permitted take adjusted in 

trial Register of Take. This trade may be modelled in future.   
 Temporary (allocation) trade is modelled, but actual temporary trade data 

proposed to be used in WRP method to adjust annual permitted take 
instead (i.e. it will occur in the Register of Take). 

B-4.3 Adjustment for environmental water 
In the southern Basin, the modelled annual target accounts for both consumptive and environmental 
water.  Consequently, a post-processing step is required to deduct the environmental water from the 
modelled annual target down to the consumptive take limit, whether that is Cap, TDL or SDL.  

The different methods used to adjust for environmental water is one of the main reasons for the 
difference in credits under Cap compliance relative to the trends in use analysis. This is because of 
the large volumes of environmental water recovered, which, when adjusted by the differing 
methods, impacts the volume of the annual permitted take and thus the annual and cumulative 
balances. The methods to adjust for environmental water for each compliance assessment is 
described in Table B-3 below.  

Table B-3 Changes in environmental water adjustment methods in the southern Basin from Cap, transition period, trends in 
use analysis and SDL compliance under accredited WRPs. 

Compliance 
assessment  

Environmental water adjustment method used to deduct 
environmental entitlements from modelled output to determine the 
annual consumptive take limit  

Application by 
SDL resource 
unit  

Cap 
compliance  
(compared to 
consumptive  

Usage method:  
1. Adjusts the annual targets by the volume of environmental allocation 
used (that is physically taken out of the river system) for environmental 
benefits.  

Murrumbidgee, 
NSW Murray, 
Victorian 
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component 
only)  

2. The adjustment also includes an estimate of water traded for 
environmental use of a non-environmental (consumptive) allocation or 
any environmental allocation traded back to consumptive pool.  
3. For Cap valleys in NSW and Victoria, adjustment is made for Snowy 
transfers where applicable.  

Murray, 
Goulburn 
 

Transition 
period  
(comparison 
to TDL)  

Scaling by actual allocations for each entitlement class: 
The environmental water recovery (HEW) for each class of entitlements 
is separately annualised based on their annual announced allocations 
and estimated long-term Cap modelled allocations. The annualised 
amount is removed from the pre-adjusted annual permitted take to 
determine the annual permitted take for consumptive use. The method 
uses data for: 
1. High and general security entitlements: % announced allocations and 
% Cap modelled allocations,  
2. Supplementary entitlements and unregulated systems: access period 
in days or months when water is available for use. 

Murrumbidgee, 
NSW Murray 

Scaling by entitlement class: 
The environmental water recovery (HEW) for each class of entitlements 
(high and low reliability) is separately annualised based on their 
modelled entitlement volume. The annualised amount is removed from 
the Cap model target to determine the annual permitted take for 
consumptive use. 

Victorian 
Murray, 
Goulburn 

Trends in use 
draft analysis  
(comparison 
to TDL)  

As per methods in WRPs for SDL compliance, described in row below, 
but to TDL rather than SDL and based on a Cap model rather than a 
WRP model. 

  
  

SDL 
compliance 
under 
accredited 
WRP 
from 2019-20   

Simple or bundled scaling: 
1. The Basin Plan required reduction for environmental water is scaled 
by the ratio of annual diversion target to the BDL. The required 
reduction is annualised.  
2. Subtract it from WRP modelled permitted take to determine annual 
permitted take for consumptive use. 

Murrumbidgee, 
NSW Murray 

Scaling by entitlement class: 
As described above and applied to the WRP model permitted take 
target. 

Victorian 
Murray, 
Goulburn 

 

Environmental water adjustment methods for Cap compliance 

As a result of the increasing HEW entitlements, the Murray–Darling Basin Ministerial Council 
endorsed the ‘Schedule E protocol’ in 2008, enabling long-term and annual Cap targets to be 
adjusted for environmental water entitlement recovery. This protocol means that diversions 
reported under the Cap exclude HEW entitlements, thus enabling the assessment of Cap compliance 
against consumptive diversions only. In the Murrumbidgee, NSW Murray, Victorian Murray and 
Goulburn, the usage method is used. This method is known to have a limitation where the 
environmental water remains ‘in-stream’ and is not diverted. This reduces the size of the adjustment 
to the target and may have the unintended consequence of leaving more water available for 
consumptive use for compliance assessment. The result is potentially greater credits of the 
cumulative balance than if a different environmental water adjustment method is used.    
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Environmental water adjustment methods for transition period trial TDL/SDL compliance  

In November 2015, the MDBA and Basin states agreed on improved environmental water adjustment 
methods for the transition period reporting (2012-2019). Initially, the improved methods recognise 
the environmental water recovery that had occurred to the start of each water year to bring the trial 
annual permitted take in line with the transitional diversion limit (TDL).  Following Basin Plan 
amendments in 2018, the 2017-18 Transition Period Water Take Report recognised both the water 
recovered to the start of the water year and an allowance for any water recovery that was still 
incomplete at that time. Together these two adjustments trial annual permitted take at the SDL level. 
NSW and Victoria chose different transitional environmental water adjustment methods, where NSW 
adjusts by scaling by actual allocations for each entitlement class and Victoria adjusts by scaling by 
modelled allocations for each entitlement class.  

Environmental water adjustment methods for SDL compliance, from 1 July 2019  

NSW and Victoria plan to build models in future that are capable of separately identifying each 
entitlement location and thus reduce or exclude environmental water entitlements from the 
determination of the annual permitted take. However, until such time and for WRP accreditation, 
NSW will use simple or bundled scaling to adjust for environmental water, and Victoria will continue 
to scale by modelled allocations for each entitlement class as trialled during the transition period.  

B-4.4 Inclusion of other (non-modelled) forms of take  
Under SDL compliance, non-modelled forms of take are part of the annual permitted take, which will 
largely be estimated based on the best available information (Table B-4). In some cases, where 
measurements of water use are still highly uncertain (such as interception by commercial plantations 
and take by runoff dams), the annual permitted take may be determined as the long-term average 
take. This is acceptable in the short term, however, the MDBA and the Basin states are working to 
improve the methods for determining take from all forms of take.  

Table B-4 Non-modelled forms of take included in annual permitted take and method by compliance assessment 

 Cap on diversions Transition period - 
trial TDL/SDL 
compliance 

Trends in use 
analysis  

SDL compliance 

Non-modelled 
forms of take 
included in annual 
permitted take/ 
annual target 

Watercourses, 
floodplain 
harvesting (FPH) 

Watercourses,  
FPH 
Runoff dams, 
Commercial 
plantations,  
Basic rights 

None included as 
focus is on 
modelled form of 
take only i.e. take 
from regulated 
rivers 

As per transition 
period  

Method to 
determine annual 
permitted take/ 
annual target 

Watercourses: 
Long-term average 
in NSW, actual take 
in Victoria 
FPH: long-term 
average estimate 
in NSW 

Long-term average 
take (BDL) in NSW 
and Victoria for all 
forms of take 
except 
watercourses in 
Victoria  

As per transition 
period except FPH 
will be modelled in 
NSW 
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B-5 Environmental water measurement 
Although environmental water holders can use their water year-round, winter-spring is a key delivery 
period for environmental water, aligning with the growth and breeding seasons of many plant and 
animals. Water is delivered at multiple ecologically important sites along the River Murray from 
Hume to the Coorong and in the connected tributaries. It is not just delivered to the end of the 
system. As it moves, it provides important functions such as flow cues for fish to move and breed, 
mobilising nutrients and food, and improving water quality. 

All environmental water delivered in the River Murray from held environmental water (HEW) 
entitlements is measured. Where this water is released from a storage, it is measured at the dam 
wall.  Where the water is discretely delivered to a wetland via a pipe or regulator, it is measured 
using an Australian Standard meter or gauge.  Where this water is delivered onto floodplains via 
overbank flows or multiple flow points, this water is measured using calibrated computer models. 

Water used in wetlands and floodplain forests is debited against water entitlements held specifically 
for the environment. States have arrangements in place to ensure environmental water holders are 
responsible for any losses during overbank watering and these are factored into their orders. This 
means the environmental water holders can water wetlands and floodplain forests without 
impacting on the water availability of other water users. 

Where the delivery of water for the environment results in an increase in the river conveyance loss 
for the River Murray System, this increase in loss is charged to environmental water holders to 
prevent any impact on other water entitlement holders. 
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C Appendix C: Comparison of 
volume used with the volume 
allocated   

The MDBA reports information on use relative to the ‘water lawfully accessible for take’ in its 
Transition Period Water Take reports (TPWTR). As described in Section 4.5, the MDBA has 
commenced a review of these tables and is working to develop alternative ways of presenting the 
available data, reflecting the greater range of options now available to irrigators.  

As an interim first step, the MDBA has worked with Victoria to review and update the numbers for 
some of the SDL resource units in the existing format.  

It is noted that in this format, ‘Water lawfully accessible for take’ considers current year allocations, 
carryover available from the previous year and net trade for that year, when considered as a stand-
alone year. Future alternative presentations may consider how the data would look for each year, 
when it is considered as part of a sequence of years, rather than as a stand-alone year; and to take 
into account more of the active decisions made by irrigators (for example to carry over water), rather 
than looking solely at use of the water. 

Refinements have been made to the analysis for the Wimmera-Mallee, and Goulburn, Broken, 
Campaspe and Loddon SDL resource units. The updated results are shown in Table C-1. 

In the Wimmera- Mallee, the numbers published in previous TPWT reports were based on total 
allocations and carryover volumes (i.e. inclusive of water carried over by both consumptive and 
environmental water holders). This has now been corrected to remove the volumes of environmental 
water from the calculation. It is noted that carryover in the Wimmera Mallee is unlimited in both 
time and volume. Large carryover volumes have accrued over time and are the reason that the 
updated proportions in Table C-1 remain low. 

Refinements have also been made to the Goulburn, Broken, Campaspe and Loddon SDL resource 
units, to more correctly align the allocations and system losses with the appropriate SDL resource 
unit. This more accurately represents the WLAT and use in each of these hydrologically inter-
connected SDL resource units. The updated proportions in the Campaspe in Table C-1 remain low 
because of the large volumes of carryover. 
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Table C-1 Water lawfully accessible for take, actual take and actual take as a proportion of water lawfully accessable for 
take, excluding interceptions, for 2016–17 and 2017–18 in the Wimmera-Mallee, Goulburn, Broken, Campaspe and Loddon 
SDL resource units.   

SDL 
Resource 

Unit 

2016-17 2017-18 

Water lawfully 
accessible for 
take (WLAT) 

excl 
interceptions 

Actual take 
(AT) (excluding 
interceptions) 

(GL) 

AT as a 
proportion 
of WLAT 

(%) 

Water lawfully 
accessible for 
take (WLAT) 

excl 
interceptions 

Actual take 
(AT) 

(excluding 
interceptions) 

(GL) 

AT as a 
proportion 
of WLAT 

(%) 

Broken 25.8 11.3 44% 23.5 13.3 57% 

Goulburn 1163.2 696.9 60% 1163.8 1028.3 88% 

Campaspe 84.2 12.8 15% 105.3 16.7 16% 

Loddon 116.0 38.0 33% 56.3 37.9 67% 

Wimmera–
Mallee  

126.6 15.1 12% 131.3 17.7 14% 

Note: Both actual take and WLAT is inclusive of an allowance for channel losses (or system losses) in addition to use of 
water by agriculture, industry, energy production and households. 
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D Appendix D: Factors for 
environmental water recovery 

Long-term diversion limit equivalent (LTDLE) factors have been established to accurately assess how 
much water has been recovered for the environment and to determine the future water recovery 
required to meet Basin Plan outcomes.  

There are over 150 different classes of water entitlements in the Murray–Darling Basin and the LTDLE 
factors are a method of comparing each of these entitlements, so they can be considered on equal 
terms. The LTDLE factors are focused on historical patterns and so they are not a prediction or a 
guide of future water use. Further, the LTDLE factors do not have an impact on entitlements or 
allocations. 

A set of LTDLE factors across the Basin was adopted by the Murray−Darling Basin Ministerial Council 
in 2011 but did not provide a consistent basis for water accounting across the Basin. In 2015, all Basin 
Government Ministers agreed to update the 2011 LTDLE factors, ahead of WRP accreditation. To 
date, updated LTDLE factors have been developed for Victoria and South Australia and consider the 
most recent information used for WRP accreditation. NSW factors were also updated in 2019 and will 
be finalised when the NSW WRPs are accredited. An update of the factors for Queensland is nearing 
completion. 

Once WRPs are accredited, the agreed arrangements for water sharing and water allocation between 
entitlement classes will begin to operate. The LTDLE factors will not be used any further, except for 
additional water recovery where required. 

To determine the updated LTDLE factors, planning assumptions were established for all surface 
water SDL resource units in the Basin and two groundwater SDL resource units where water recovery 
is required. The approach varied from state to state, and an independent review was undertaken of 
each state’s approach48. The planning assumptions that were considered included the following, as 
relevant for each state: 

 climatic patterns over the past one hundred years 
 recent information on water usage, along with historical information on usage and carryover 
 water trade patterns, including interjurisdictional change and trade between entitlement types 
 local rules regarding water access in each area through individual water sharing plans. 

The updated LTDLE factors affect the amount of water recovered against the targeted recovery in 
some catchments. The final outcome will be known as WRPs are finalised, and recovery programs 
and projects are completed49.  

 

48 A copy of each of the completed independent reviews is available at: 
https://www.mdba.gov.au/publications/independent-reports/state-water-recovery-independent-review-
reports 
*may need updating prior to publishing 
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Table D-1 lists the LTDLE factors for the southern connected Murray-Darling Basin50. 

Table D-1 Updated long-term diversion limit equivalent (LTDLE) factors for entitlements in the southern-connected Murray-
Darling Basin by state and SDL resource unit51  

SDL resource 
unit 

Entitlement type BDL entitlement volume 
(ML) 

LTDLE 
factor 

New South Wales 

Murrumbidgee Domestic and stock 35,922 0.805 

Local water utility 21,586 0.488 

High security 357,651 0.977 

High security (TWS) 19,769 0.977 

Conveyance 371,468 0.870 

General security 1,744,030 0.591 

Supplementary  198,780 0.377 

Lowbidgee entitlement – Nimmie-Caira net diversions 381,000 0.456 

Lowbidgee entitlement – Redbank North diversions 213,499 0.279 

Lowbidgee entitlement – Redbank South diversions 
(Yanga NP) 

152,501 0.298 

Unregulated - 1.000* 

NSW Murray Domestic and stock 14,998 0.623 

Local water utility 35,202 0.581 

High security 204,955 0.873 

Conveyance 300,000 0.918 

General security 1,557,808 0.699 

Supplementary 152,362 0.703 

Lower Darling Domestic and stock 1,415 0.345 

Local water utility 10,135 0.365 

 

49 For more information on water recovery, visit the Department of Agriculture at 
https://www.agriculture.gov.au/water/mdb/progress-recovery. 
 
51 LTDLE factors given in this table are published by each state at the following websites, where further 
information is also available:  
New South Wales - https://www.industry.nsw.gov.au/water/plans-programs/water-resource-plans/ltdle-cap-
factors  
South Australia - https://www.environment.sa.gov.au/files/sharedassets/public/river_murray/basin_plan/fact-
sheet-ltdle-factors.pdf 
Victoria - https://www.water.vic.gov.au/mdb/achievements-murray-darling-basin-plan/water-recovery 



 

 
Murray–Darling Basin Authority  Trends in water use relative to the sustainable diversion limit in the southern Murray-Darling 
Basin            96 

SDL resource 
unit 

Entitlement type BDL entitlement volume 
(ML) 

LTDLE 
factor 

High security 7,560 0.734 

General security 31,355 0.931 

Victoria 

Victorian Murray High reliability water share (incl. losses and VIC Flora 
Fauna 

1,261,329 0.974 

Low reliability water share (incl. Losses) 383,597 0.543 

Initial loss 230,932 0.999 

Kiewa Urban entitlement 1,107 0.930 

Unregulated entitlement 18,510 0.551 

Ovens Urban 11,329 0.654 

Unregulated 24,991 0.244 

Regulated irrigation 26,451 0.450 

Goulburn Urban supplies 34,510 0.700 

High reliability water share 984,820 0.967 

Low reliability water share 421,619 0.583 

Broken Creek supplement 40,000 0.961 

Broken Urban 135 0.954 

High reliability water share 19,279 0.570 

Low reliability water share 3,338 0.083 

Loddon Urban and stock and domestic 5,420 0.777 

High reliability water share 21,653 0.624 

Low reliability water share 8,096 0.050 

Campaspe High reliability water share 36,981 0.950 

Low reliability water share 18,659 0.571 

Coliban Urban and Rural 51,079 0.797 

South Australia 

South Australian  
Murray 

Classes 1 and 5 – licensed stock and domestic, 
industrial 

13,900 1.000 

Classes 3, 4, 7 and 8 – irrigation, recreation, 
environment, ELMA 

516,802 0.882 

Class 2 – Country Towns 49,759 0.995 



 

 
Murray–Darling Basin Authority  Trends in water use relative to the sustainable diversion limit in the southern Murray-Darling 
Basin            97 

SDL resource 
unit 

Entitlement type BDL entitlement volume 
(ML) 

LTDLE 
factor 

Class 6 – Metropolitan Adelaide 100,595 0.774 
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E Appendix E: Supporting data 
The following section contains supporting data for the analysis undertaken for the Cap on diversions and for the Transition Period reporting. It includes 
tabulation of annual permitted take, actual take and environmental water adjustment calculations. Comparable description of the supporting data for the 
Trends in Use analysis was not completed at the time of the preparation of the draft report (refer to discussion in Section 4 of this report).   

Note there may be differences within a table which is result of rounding to zero decimal places. 

E-1 Murrumbidgee 

E-1.1 Cap on diversions 
Data as reported in Cap Register 2018-19. 

Table E-1 Murrumbidgee Cap data 2012-13 to 2018-19 

 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 

modelled annual limit - Cap 3,072 2,572 2,040 1,741 2,180 2,516 1,537 

non-modelled annual limit - Cap 42 42 42 42 42 42 42 

trade adjustment 7 -72 -33 -207 -47 121 -44 

e-water adjustment – use* -327 -291 -351 -219 -476 -276 -87 

annual Cap target 2,795 2,252 1,699 1,356 1,699 2,403 1,448 

annual diversions 2,283 1,834 1,689 1,321 1,639 1,646 967 

annual credits under Cap 512 418 10 35 60 757 480 

cumulative credits under Cap 512 930 940 975 1,035 1,792 2,273 
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* e-water adjustment – use method also includes the acquisition and disposal of held environmental water (HEW) during the year. 

When the annual Cap model is updated, Cap reporting replaces the “modelled annual limit – Cap” with the new value for each specific year. 

If annual credit or cumulative credit is negative, it reflects a debit. The table may contain minor differences due to rounding. 

E-1.2 Transition Period Reporting 
Data reflects the approach that has been taken in preparing the Transitional Period Water Take Report (TPWTR) to 2017-18 - with one difference. For this 
report the modelled limit deducts only the environmental water that has actually been recovered each year, bringing the annual limit to a transitional 
diversion limit (TDL) and not a sustainable diversion limit (SDL). This approach does not require a reasonable excuse allowance for any incomplete water 
recovery. This may not reflect the approach taken in the TPWTR 2018-19. 

Data for this analysis is for regulated river components that form the model. It does not include diversions that are non-modelled, unlike the Cap analysis 
above. 

Table E-2 Murrumbidgee Transition Period Water Take Report data 2012-13 to 2018-19 

 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 

Cap model annual limit scaled to 
NSW plan limit (LTAAEL) 

2,955 2,474 1,962 1,674 2,097 2,420 1,478 

trade adjustment 7 -72 -33 -207 -47 121 -44 

e-water adjustment – actual 
allocations to TDL 

-223 -216 -200 -166 -523 -237 -122 

annual permitted take 2,738 2,186 1,729 1,301 1,527 2,304 1,312 

annual actual take 2,240 1,791 1,646 1,279 1,597 1,604 925 

annual difference under 
transition 

498 395 82 22 -70 700 387 
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 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 

adjustment to cumulative 
balance under transition* 

10 9 0 1 6 1 7 

cumulative difference under 
transition including adjustments 

508 912 994 1,000 933 1,637 2,104 

* adjustment to cumulative balance under transition includes any acquisition and disposal of HEW during the year and model updates. 

When the annual Cap model is updated, the TPWTR approach keeps the original modelled annual limit and includes an adjustment to the cumulative 
balance in the year when the modelled value change is known. An adjustment to the cumulative balance reflects changes to all previous years in the 
sequence. This approach is adopted under the SDL Reporting and Compliance Framework. 

Annual difference is credit if positive and a debit if negative. The table may contain minor differences due to rounding. 

E-2 NSW Murray 

E-2.1 Cap on diversions 
Data as reported in Cap Register 2018-19. 

Table E-3 NSW Murray Cap data 2012-13 to 2018-19 

 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 

modelled annual limit - Cap 2,390 2,125 1,140 971 2,100 1,480 539 

non-modelled annual limit - Cap 27 27 27 27 27 27 27 

trade adjustment 102 -128 36 -31 -102 46 98 

e-water adjustment – use* -416 -381 -284 -147 -504 -264 -82 
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 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 

annual Cap target 2,103 1,644 920 820 1,522 1,289 583 

annual diversions 1,905 1,494 1,272 714 1,175 1,290 653 

annual difference under Cap 198 149 -353 105 347 -1 -70 

cumulative difference under Cap 198 347 -5 100 447 446 375 

* e-water adjustment – use method also includes the acquisition and disposal of held environmental water (HEW) during the year. 

When the annual Cap model is updated, Cap reporting replaces the “modelled annual limit – Cap” with the new value for each specific year. 

Annual difference is credit if positive and a debit if negative. The table may contain minor differences due to rounding. 

E-2.2 Transition Period Reporting 
Data reflects the approach that has been taken in preparing the Transitional Period Water Take Report (TPWTR) to 2017-18 - with one difference. For this 
report the modelled limit deducts only the environmental water that has actually been recovered each year, bringing the annual limit to a transitional 
diversion limit (TDL) and not a sustainable diversion limit (SDL). This approach does not require a reasonable excuse allowance for any incomplete water 
recovery. This may not reflect the approach finally taken in the TPWTR 2018-19. 

Data for this analysis is for regulated river components that form the model. It does not include diversions that are non-modelled, unlike the Cap analysis 
above. 

Table E-4 NSW Murray Transition Period Water Take Report data 2012-13 to 2018-19 

 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 

Cap model annual limit scaled to 
NSW plan limit 

2,318 2,062 1,111 975 1,984 1,430 539 

trade adjustment 102 -128 36 -31 -102 46 98 
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 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 

e-water adjustment – actual 
allocations to TDL 

-212 -366 -243 -106 -436 -241 -32 

annual permitted take 2,208 1,567 903 838 1,447 1,235 622 

annual actual take 1,878 1,467 1,245 687 1,148 1,262 625 

annual difference under 
transition 

331 101 -341 151 299 -27 -4 

adjustment to cumulative 
balance under transition* 

-4 -8 -5 0 -46 45 3 

cumulative difference under 
transition including adjustments 

327 419 73 224 477 495 494 

*adjustment to cumulative balance under transition includes any acquisition and disposal of HEW during the year and model updates. 

When the annual Cap model is updated, the TPWTR approach keeps the original modelled annual limit and includes an adjustment to the cumulative 
balance in the year when the modelled value change is known. An adjustment to the cumulative balance reflects changes to all previous years in the 
sequence. This approach is adopted under the SDL Reporting and Compliance Framework. 

Annual difference is credit if positive and a debit if negative. The table may contain minor differences due to rounding. 

E-3 Victorian Murray 

E-3.1 Cap on diversions 
Data as reported in Cap Register 2018-19 for Victorian Murray, Kiewa and Ovens Cap valley. For Cap purposes this is a combination of several SDL resource 
units. 
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Table E-5 Victorian Murray \ Kiewa \ Ovens Cap data 2012-13 to 2018-19 

 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 

modelled annual limit - Cap 1,875 1,694 1,955 1,491 1,458 1,851 1,512 

non-modelled annual limit - Cap 5 4 6 9 3 5 2 

trade adjustment 14 263 231 260 228 171 220 

e-water adjustment – use* -321 -315 -357 -536 -250 -416 -325 

annual Cap target 1,573 1,645 1,836 1,225 1,438 1,612 1,408 

annual diversions 1,674 1,311 1,400 1,342 1,146 1,415 1,355 

annual difference under Cap -101 335 436 -117 293 196 53 

cumulative difference under Cap -101 234 670 553 845 1,042 1,095 

*e-water adjustment – use method also includes the acquisition and disposal of held environmental water (HEW) during the year. 

When the annual Cap model is updated, Cap reporting replaces the “modelled annual limit – Cap” with the new value for each specific year. Data here is for 
the Cap valley Victorian Murray, Kiewa and Ovens. This is greater than the Victorian Murray SDL resource unit. 

Annual difference is credit if positive and a debit if negative. The table may contain minor differences due to rounding. 

E-3.2 Transition Period Reporting 
Data reflects the approach that has been taken in preparing the Transitional Period Water Take Report (TPWTR) to 2017-18 - with one difference. For this 
report the modelled limit deducts only the environmental water that has actually been recovered each year, bringing the annual limit to a transitional 
diversion limit (TDL) and not a sustainable diversion limit (SDL). This approach does not require a reasonable excuse allowance for any incomplete water 
recovery. This may not reflect the approach finally taken in the TPWTR 2018-19. 
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Data for this analysis is for regulated river components that form the model for the Victorian Murray only. It does not include diversions that are non-
modelled, or the other portions of the Cap valley (i.e. Kiewa and Ovens) unlike the Cap analysis above. 

Table E-6 Victorian Murray Transition Period Water Take Report data 2012-13 to 2018-19 

 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 

modelled annual limit - Cap 1,847 1,666 1,931 1,467 1,427 1,875 1,477 

trade adjustment -3 257 235 267 222 176 222 

e-water adjustment – scaling by 
entitlement class 

-362 -316 -492 -348 -361 -523 -359 

annual permitted take 1,482 1,606 1,673 1,387 1,289 1,528 1,340 

annual actual take 1,647 1,290 1,376 1,319 1,124 1,390 1,327 

annual difference under 
transition 

-166 316 297 68 165 138 13 

adjustment to cumulative 
balance under transition* 

14 3 -7 0 -21 12 11 

cumulative difference under 
transition including adjustments 

-152 168 458 526 670 820 843 

*adjustment to cumulative balance under transition includes any acquisition and disposal of HEW during the year and model updates. 

When the annual Cap model is updated, the TPWTR approach keeps the original modelled annual limit and includes an adjustment to the cumulative 
balance in the year when the modelled value change is known. An adjustment to the cumulative balance reflects changes to all previous years in the 
sequence. This approach is adopted under the SDL Reporting and Compliance Framework. 

Annual difference is credit if positive and a debit if negative. The table may contain minor differences due to rounding. 
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E-4 Goulburn 

E-4.1 Cap on diversions 
Data as reported in Cap Register 2018-19 for Goulburn, Broken and Loddon Cap valley. For Cap purposes this is a combination of several SDL resource units. 

Table E-7 Goulburn \ Broken \ Loddon Cap data 2012-13 to 2018-19 

 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 

modelled annual limit - Cap 2,160 2,050 1,821 1,104 1,608 1,570 1,562 

non-modelled annual limit - Cap 35 23 25 21 30 21 22 

trade adjustment -189 -104 -218 -72 -55 -359 -346 

e-water adjustment – use* -216 -328 -312 -233 -309 -389 -241 

annual Cap target 1,790 1,642 1,316 819 1,273 843 998 

annual diversions 1,235 1,165 1,125 1,081 734 1,067 991 

annual difference under Cap 555 476 191 -262 539 -223 7 

cumulative difference under Cap 555 1,031 1,222 960 1,500 1,276 1,283 

*e-water adjustment – use method also includes the acquisition and disposal of held environmental water (HEW) during the year. 

When the annual Cap model is updated, Cap reporting replaces the “modelled annual limit – Cap” with the new value for each specific year. Data here is for 
the Cap valley Goulburn, Broken, and Loddon. This is greater than the Goulburn SDL resource unit. 

Annual difference is credit if positive and a debit if negative. The table may contain minor differences due to rounding. 
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E-4.2 Transition Period Reporting 
Data reflects the approach that has been taken in preparing the Transitional Period Water Take Report (TPWTR) to 2017-18 - with one difference. For this 
report the modelled limit deducts only the environmental water that has actually been recovered each year, bringing the annual limit to a transitional 
diversion limit (TDL) and not a sustainable diversion limit (SDL). This approach does not require a reasonable excuse allowance for any incomplete water 
recovery. This may not reflect the approach finally taken in the TPWTR 2018-19. 

Data for this analysis is for regulated river components that form the model for the Goulburn only. It does not include diversions that are non-modelled, or 
the other portions of the Cap valley (i.e. Broken and Loddon) unlike the Cap analysis above. 

Table E-8 Goulburn Transition Period Water Take Report data 2012-13 to 2018-19 

 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 

modelled annual limit - Cap 2,020 1,999 1,749 981 1,497 1,453 1,513 

trade adjustment -131 -55 -172 -82 -24 -279 -300 

e-water adjustment – scaling by 
entitlement class 

-475 -473 -357 -209 -338 -332 -357 

annual permitted take 1,414 1,470 1,219 690 1,135 842 869 

annual actual take 1,142 1,112 1,069 1,033 671 1,011 944 

annual difference under 
transition 

272 358 151 -344 464 -169 -75 

adjustment to cumulative 
balance under transition* 

0 -1 9 22 7 95 21 

cumulative difference under 
transition including adjustments 

272 630 789 468 939 865 811 

*adjustment to cumulative balance under transition includes any acquisition and disposal of HEW during the year and model updates. 
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When the annual Cap model is updated, the TPWTR approach keeps the original modelled annual limit and includes an adjustment to the cumulative 
balance in the year when the modelled value change is known. An adjustment to the cumulative balance reflects changes to all previous years in the 
sequence. This approach is adopted under the SDL Reporting and Compliance Framework. 

Annual difference is credit if positive and a debit if negative. The table may contain minor differences due to rounding.
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