
 

 

03 July 2023 
 
Hon. Tanya Plibersek MP 
Minister for the Environment and Water 
Department of Climate Change, Energy, the Environment and Water 
Parkes ACT 2600 
 
Via email: Minister.Plibersek@dcceew.gov.au 
 
Dear Minister Plibersek, 
 
RE: Delivering the Murray-Darling Basin Plan 
 
The National Farmers’ Federation (NFF) welcomes the opportunity to formally 
contribute ideas and suggestions to deliver the Basin Plan. 
 
The Murray Darling Basin Plan provides vital benefits to Australian agriculture, over 
a long period of time. The NFF supports a healthy Murray-Darling Basin that truly 
balances the economic, social, and environmental objectives our nation enjoys 
from our largest river system. The NFF favours the implementation of a Plan, that 
gives equal weight to environmental, social, and economic outcomes. The NFF 
believes that there are several improvements which need to be made to make it 
fairer and more workable. Governments must ensure that all future actions to 
achieve additional environmental outcomes must not create additional social and 
economic costs from the actions. 
 
The NFF was established in 1979 as the national peak body representing farmers 
and more broadly, agriculture across Australia. The NFF’s membership comprises 
all of Australia’s major agricultural commodities across the supply chain. Operating 
under a federated structure, individual farmers join their respective state farm 
organisation and/or national commodity council. These organisations form the NFF. 
 
Provided as appendices or links to this submission are a series of options or ideas 
that should be given full attention. These options are presented to you as a range 
of possibilities. However, it is crucial that they undergo a formal assessment 
through a comprehensive consultation process, during which the NFF and its 
members will have the opportunity to provide their comments and feedback. It is 
important to emphasise that you have a diverse set of recommendations available 
for assessment. It is the very strong view of NFF that the viability of these options 
be fully assessed, and the benefits calculated for plan delivery, as a precondition 
to any moves to commence buybacks. 
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What Needs to Change: 
 
The NFF strongly suggests that to achieve water recovery targets and meet supply 
and efficiency measures, a shift towards outcomes-based targets rather than 
volume-based targets is crucial. By focusing on outcomes, such as maintaining 
ecological health and supporting viable farming communities, we can ensure a 
more balanced approach that considers the social and economic impacts of water 
management decisions. 
 
Drawing lessons from past experiences, it has become evident that implementing 
buybacks as a means of water recovery has had detrimental effects. A socio-
economic report has shown that buybacks have resulted in lost jobs, the collapse 
of small towns, and the demise of many farming businesses. Buybacks are not in 
the best interest of farmers and rural communities, as they undermine the 
economic sustainability of agricultural communities and lead to significant social 
consequences. 
 
The NFF also recognises the importance of evaluating the 605Gl projects in terms 
of their extended time frames and the inclusion of new projects. Careful 
consideration should be given to the feasibility and practicality of these projects to 
ensure their successful implementation and alignment with the overall goals of the 
Plan, ensuring a focus on not seeking to further diminish the consumptive pool via 
buybacks. 
 
Furthermore, the NFF believes that the full 450Gl target may not be necessary and 
suggests that investments would be better directed towards complementary 
measures that can leverage real environmental outcomes from the existing pool of 
water available to the environment.  

 
In light of past experiences, it is important to not only focus on lessons learned 
but to genuinely consider what has been achieved thus far. This includes assessing 
the social and economic impacts as well as evaluating the environmental gains 
that have been realised. Taking a reflective approach should give pause to the "just 
add water" mentality and prompt a more nuanced and comprehensive evaluation 
of the Plan's effectiveness. 
 
The community consultation and engagement efforts in the implementation of the 
Plan have fallen short of expectations. Despite extensive consultations, the lack of 
meaningful action and implementation of the recommendations has undermined 
the effectiveness of these efforts. Recent examples of poor notice, apparent 
‘limited access’ and misleading information do little to instil community 
confidence in process and support for their concerns. 
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To improve community consultation, it is imperative to move beyond token 
processes and genuinely incorporate the perspectives and feedback of 
stakeholders. This requires the establishment of mechanisms that foster active 
listening and ensure that community input is integrated into decision-making 
processes. The recommendations and concerns raised during consultations must 
be given due consideration and translated into concrete actions. 
 
In summary, the NFF emphasises the need for outcomes-based targets, a holistic 
approach that supports farmers, and a thorough evaluation of the 605Gl projects, 
while also highlighting the importance of considering alternatives to the full 450Gl 
target. By adopting these recommendations and lessons from the past, we can 
strive for a more balanced and sustainable approach to water recovery and 
management in the Murray-Darling Basin. 
 
Key Concerns with Implementation: 

There are several additional issues with the implementation of the Plan that 
deserve attention. Despite recent floods, the anticipated benefits for some 
environmental assets have not been realised. This raises concerns about the 
effectiveness of the limited current management options in delivering desired 
results. 

The goal of having the mouth of the Murray open 95% of the time is considered 
unachievable without dredging and should be reassessed. Unrealistic goals will 
(and has) undermined the credibility of the Plan and lead to frustration among 
stakeholders. A more pragmatic and scientifically informed approach should be 
adopted to set achievable targets and prioritise effective management practices. 

There appears to be an undue emphasis on buybacks without sufficient 
consideration of the costs of production for farmers. The current approach 
disregards the economic viability of agricultural operations and fails to 
acknowledge the potential consequences on food and fibre production. A more 
balanced approach that takes into account the socio-economic impacts and 
explores alternative water management measures is necessary. 

In conclusion, the Plan implementation faces additional issues that must be 
addressed. These include the lack of observed benefits despite recent floods, 
unrealistic goals without considering practical limitations, poor consultation 
practices, and an overemphasis on buybacks without proper consideration of 
production costs. By addressing these issues, the implementation of the Plan can 
become more effective, inclusive, and sustainable. 
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Comprehensive Monitoring and Evaluation Program: 
 
The evaluation of the governance and institutional arrangements for the Plan, 
including compliance, monitoring, evaluation, and reporting, has been a matter of 
concern. The NFF has repeatedly urged the government to conduct a 
comprehensive evaluation of the achievements to date, specifically focusing on the 
relationship between water availability and environmental outcomes. However, 
despite our requests, the government has failed to deliver on this important task. 
The absence of a comprehensive monitoring and evaluation program, such as the 
Sustainable Rivers Audit or an alternative basin health scorecard, makes it difficult 
to assess the overall health of the basin using easily understood metrics. Simply 
measuring when hydrographic targets are met is inadequate, as the Plan's heavy 
reliance on the "just add water" approach has been its greatest failure. 
 
Therefore, the NFF strongly advocates for the implementation of a comprehensive, 
multi-factored Basin Health monitoring and evaluation program. Such a program 
would provide a holistic understanding of the health of the basin, taking into 
account various factors and indicators. This would enable more informed decision-
making and the allocation of resources towards measures that yield the greatest 
environmental benefits. 
 
The evaluation of governance and institutional arrangements is intertwined with 
this issue. Without proper evaluation and monitoring, it becomes challenging to 
identify areas that require improvement and ensure that the Plan is delivering its 
intended outcomes. Strengthening compliance procedures, enhancing monitoring 
systems, and improving transparency in reporting are vital steps to enhance the 
effectiveness of the Plan and regain public trust. 
 
Based upon an analysis of the accompanying project suggestions detailed below, 
we believe these projects can yield a total of 1000GL or greater if they are actively 
pursued. 
 
Yours sincerely, 
 
 
 
 

CHARLIE THOMAS 
Acting Chief Executive Officer 
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Attachments Included: 

- Alternate SDL Projects – RGA Project List 

- Alternate Options for SDL Projects – NSWFA 

- Murray Valley Adaptive Road Map 

- MIL Murray Reconnected Floodplains 

- VFF Sustainable Diversion Limit Adjustment Mechanism Projects 

- Business Case for Improved Regulation of the River Murray 

- PPSA Project Ideas to Deliver 450GL 
 

- NSWIC Report – “Where’s the Gap: A Report into Water Recovery Targets 
Against SDLs” [HERE] 

- NSWIC Report - “450 GL Upwater – What it means for consumptive water in 
the Southern Connected Basin” [HERE] and media release [HERE] 

- Partnership Models 
o Journal Article – Calling for a paradigm shift in the Basin to models 

of cooperation / participation / etc [HERE] (can send full article if any 
paywall issues) 

o UN Water Action Agenda - Boost partnerships with irrigation sector 
for environmental water delivery, to public and private lands [HERE], 
and media release [HERE] 

- NSWIC Campaign – “Beyond Buybacks” 
o Campaign Webpage [HERE], Campaign Document [HERE], Media 

Release [HERE] 
- NSWIC Campaign – “Working Together” [HERE] and media release [HERE] 
- NSWIC Report – “Job Impacts from Water Recovery for the Environment in 

the Southern Murray-Darling Basin” [HERE] and media release [HERE] 

https://www.nswic.org.au/wp-content/uploads/2023/03/2023-03-21-Wheres-the-Gap-FINAL.pdf
https://www.nswic.org.au/wp-content/uploads/2023/03/2023-03-21-Wheres-the-Gap-FINAL.pdf
https://www.nswic.org.au/wp-content/uploads/2022/08/2022-08-01-450-Report-FINAL.pdf
https://www.nswic.org.au/media_release/not-much-left-for-farmers-if-another-450-gl-recovered/
https://www.tandfonline.com/doi/abs/10.1080/13241583.2022.2097365
https://sdgs.un.org/partnerships/boost-partnerships-irrigation-sector-environmental-water-delivery-public-and-private
https://www.nswic.org.au/media_release/nswic-game-changing-environmental-watering-now-on-un-watering-action-agenda/
https://www.nswic.org.au/media-campaigns/
https://mcusercontent.com/c6e5c2d75b14461767c095feb/files/a5b591bb-6d1a-9475-a5e5-119d75679d5d/2023_01_31_Beyond_buybacks_Campaign.pdf
https://www.nswic.org.au/media_release/go-beyond-buybacks-to-solve-the-basins-greatest-threats/
https://www.nswic.org.au/wp-content/uploads/2022/11/Working-together.pdf
https://www.nswic.org.au/media_release/working-together-industry-calls-for-basin-action/
https://www.nswic.org.au/wp-content/uploads/2023/04/2023-04-19-Jobs-impacts-socio-economic-report.pdf
https://www.nswic.org.au/media_release/water-buybacks-cost-3261-jobs-in-southern-basin/


 
 
 
 

RGA Project List 
 

 
PROJECT 
 

 
DESCRIPTION 

 
NOTES 

 
MURRAY TO BROKEN HILL PIPELINE 
 

 
Operational in 2019, the Murray to Broken Hill pipeline moved the supply of 
Broken Hill’s water from the Menindee Lakes to the River Murray, NSW.  When 
Broken Hill was reliant on Menindee Lakes for its water supply, the NSW 
Government has estimated that this resulted in approximately 420 GL of 
evaporative losses at the Lakes every year. 1 
 
The new pipeline has been operating for four years, yet none of its water savings 
benefits are being recognised under the Basin Plan.  With respect to our bridging 
the gap obligations, it’s more than likely that at least 10 GL of benefit already 
exists, and has been occurring every year since 2018-2019.  Proper recognition of 
this benefit means that no water needs to be purchased in the NSW Murray. 
 

 
The Phase Two Business Case for the Menindee Lakes SDL project noted that: 
The initial SDL modelling undertaken by the MDBA in 2013, based on works and 
measures proposed by NSW at that time, indicated water savings of only 72GL 
for the Menindee project. The collective view of the jurisdictions was that more 
needed to be done to capture a greater percentage of the well documented 
system losses at Menindee.2  Independent assessments of the project have also 
noted its value to be in the order of 50 GL – 106 GL.34 
 
Despite the pipeline having been completed four years ago, and 420 GL of 
evaporative losses having been already removed, the MDBA continues to judge 
the merits of the Menindee Project very harshly.5  It’s important that the 
benefits of the pipeline, in particular, not be ignored by the MDBA. 
 

 
BARMAH-MILLEWA FEASBILITY STUDY 
 

 
One of the five options that will be further investigated is: Optimising the timing 
and transfers of water from Hume Dam to Tar-Ru (Lake Victoria) with consideration 
of environmental opportunities and reducing unseasonal flow.6 
 
One of the key objectives underpinning this work is to minimise water loss, either 
from storage spills or increased conveyance.7 
 

 
In May 2002, operations at Tar-Ru (Lake Victoria) were revised to give effect to 
actions that would minimise the impact on Aboriginal cultural heritage values.8  
A key priority in these revised operations was to: reduce the impact on water 
resource availability.  Having this as a driving principle proved to be very 
successful.  Revised operations at Tar-Ru resulted in a 19 GL increase in flow to 
South Australia in dry years. 
 
Changed river operations frequently create resource availability dividends for 
Basin states.  Factoring this into the Barmah Millewa Feasibility Study should be 
an obligatory, separate work-stream going forward. 
 

 
TOWN WATER RISK REDUCTION9 
 

 
Announced in December 2022, Phase 2 of this Program runs for 2 years.  Objectives 
include: (i) secure/sustainable water supply & sewerage; (ii) using innovative 
technology to ensure towns have reliable, resilient & safe water; & (iii) ‘boosted’ 
employment opportunities, including for Aboriginal and First Nations people. 
 

 
The water saving opportunities of this Program have not been explored in terms 
of Basin Plan outcomes.  This warrants further investigation. 
 

 
1 Summary of final business case - Broken Hill Long-Term Water Supply Solution - October 2017 (nsw.gov.au) 
2 Menindee-Lakes-Water-Savings-Project-business-case.pdf (nsw.gov.au) 
3 SDL-Adjustment-Stocktake-Report.docx (live.com) 
4 sdlam-independent-indec-status-assessment-report-april-2021.pdf (mdba.gov.au) 
5 Sustainable Diversion Limit Adjustment Mechanism: 2022 Assurance Report (mdba.gov.au) 
6 The Barmah–Millewa Program | Murray-Darling Basin Authority (mdba.gov.au) 
7 Review of impacts of system-wide drivers on Tar-Ru - Scoping report - Stage 1 (mdba.gov.au) 
8 Lake Victoria Operating Strategy 27 MAY 2002 (mdba.gov.au) 
9 The program | Water (nsw.gov.au) 

https://www.industry.nsw.gov.au/__data/assets/pdf_file/0011/143030/Broken-Hill-long-term-water-supply-solution-summary-of-final-business-case.pdf
https://www.industry.nsw.gov.au/__data/assets/pdf_file/0016/165130/Menindee-Lakes-Water-Savings-Project-business-case.pdf
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.mdba.gov.au%2Fsites%2Fdefault%2Ffiles%2Fpubs%2FSDL-Adjustment-Stocktake-Report.docx&wdOrigin=BROWSELINK
https://www.mdba.gov.au/sites/default/files/pubs/sdlam-independent-indec-status-assessment-report-april-2021.pdf
https://www.mdba.gov.au/sites/default/files/pubs/annual-assurance-report-2022-sustainable-diversion-limit-adjustment-mechanism.pdf
https://www.mdba.gov.au/publications/mdba-reports/barmah-millewa-program
https://www.mdba.gov.au/sites/default/files/pubs/review-of-impacts-of-system-wide-drivers-on-tar-ru-scoping-study-stage-1.pdf
https://www.mdba.gov.au/sites/default/files/archived/mdbc-SW-reports/2145_Lake_Victoria_operating_strategy.pdf
https://www.dpie.nsw.gov.au/water/plans-and-programs/town-water-risk-reduction-program/about


 
 

 
PROJECT 
 

 
DESCRIPTION 

 
NOTES 

 
EXISTING PROJECT ‘STOCKTAKES’ 
 

 
Marsden Jacob Associates (MJA) has undertaken one of the more recent, 
comprehensive stocktakes of reasonably viable Basin water recovery projects.10  A 
number of these fall within RGA’s current position on water recovery: (i) no 
recovery through buy-back; (ii) no recovery from the General Security allocation 
pool, or volumes connected to this pool via markets; and (iii) the benefits arising 
from water recovery should be shared. 
 

 
It would be worth revisiting the options put forward in the MJA report, and other 
similar stocktakes, to test their feasibility against RGA’s pre-conditions and the 
Commonwealth’s promise that: nothing’s off the table. 

 
CAPTURING HEAVIER RAINS 
 

 
Associate Dean and Professor, Dr Kurt Schwabe, from the University of California 
– Riverside has recently been awarded a Fulbright Distinguished Chair Fellowship 
to: collaborate with Australian scientists to better capture and store water as the 
planet warms.11  Working in collaboration with CSIRO, Dr Schwabe’s study will take 
place in the first half of 2024, and will look specifically at the establishment of 
‘groundwater banks’ across the Murray-Darling Basin. 
 

 
RGA has already reached out to Dr Schwabe in relation to this study, and 
expressed interest in being involved. 

 
IMPROVED MURRAY REGULATION 
 

 
Leading up to and following the millennium drought, there has been a significant 
water reform program and a shift in long-term river operational practices.  This 
proposal has been under consideration for over 10 years, and involves s locking in 
place recent observed improvements in operational loss performance, and 
recognising the improved performance by revising arrangements for estimating 
the operational loss requirements needed to run the River Murray system. 
 
Applying this more efficient approach would mean that: an additional 110 GL/yr of 
operational losses will not be required.12  The result is an extra 110 GL becoming 
available each year. 
 

 
The Victorian Government has long been a strong proponent of the Improved 
Regulation of the River Murray project.  And while it sits in the package of 
notified measures under the SDLAM 605 GL, the MDBA refuses to assign it an 
off-set value.13 

 
WERAI FOREST 
 

 
From an e-water perspective, principally this would look at the upgrade of existing 
regulators; however, there are also strong potential benefits for First Nations at 
this site, along with the possibility of a modest water recovery volume. 
 

 
More work is required to investigate the full potential of this option, and similar 
ones like it in the footprint that RGA supports. 

 
INCREASE RETURN - CEWH PORTFOLIO 
 

 
This option would explore activities that can add to the CEWH’s water holdings, 
without requiring the further acquisition of entitlement.  All options would fit 
squarely within the RGA’s current position on water recovery, as described above. 
 

 
RGA requires advice from the Commonwealth regarding what format these 
options need to take in order to be seriously considered by Ministerial Council. 

 

 
10 A4 Portrait Report (dcceew.gov.au) 
11 Capturing heavier rains in an era of drought | News (ucr.edu) 
12 10-Improved-Regulation-of-the-River-Murray-IRRM-Current-notification-Amendment-1-Redactions-applied.pdf (water.vic.gov.au) 
13 Projects (water.vic.gov.au) 

https://www.dcceew.gov.au/sites/default/files/documents/water-for-the-environment-special-account-2nd-independent-review-advice.pdf
https://news.ucr.edu/articles/2023/03/16/capturing-heavier-rains-era-drought
https://www.water.vic.gov.au/__data/assets/pdf_file/0025/325078/10-Improved-Regulation-of-the-River-Murray-IRRM-Current-notification-Amendment-1-Redactions-applied.pdf
https://www.water.vic.gov.au/murray-darling-basin-plan/victorias-progress/projects
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MURRAY DARLING BASIN PLAN: SUSTAINABLE DIVERSION LIMIT ADJUSTMENT MECHANISM 

(650GL)  

SDL Projects Options to Maximise Scores - 2023 

 

The inability of the Murray Darling Basin Authority (MDBA), Federal and State Governments to 

investigate and work through complex issues associated with the roll out of the Murray Darling 

Basin Plan on time, was always going to be challenging. 

This also applies to the Basin Plan’s Sustainable Diversion Limits (SDL) offset projects in the 

Southern Basin and the reconciliation date of 2024.  

NSW has had particular challenges, largely because of the number and complexities of project 

options being developed in the Southern Basin. The short time frame originally set by the Federal 

Government and MDBA for lodgement by 30 June 2016, was not considered adequate to properly 

explore the range of project options that could have been included. The complexities also 

involved that some key projects NSW did include, were only at preliminary concept stage.  

To achieve scoring of the full 650GL offset mechanism to avoid further buyback of water 

entitlements, Federal Government required the following: 

i. Identification of concept projects; 

ii. Investigations of concept projects to:  

a. pre-feasibility,  

b. feasibility,  

c. finally, to business case. 

As part of developing concept projects, public consultation was required in most projects 

however consultation was not considered adequate and detailed data collection to develop 

concept ideas to projects, could not achieved in the tight time frames. 

Adding to these challenges were Federal Government and MDBA decisions, that no further 

projects could be added past the 30 June 2016.  

When time challenges became more evident and an extension of time to 30 June 2017 was 

granted by the Federal Government, relevant NSW Departments were undergoing major 

restructures.  This meant NSW did not have the resources or capacity to effectively develop 

projects further or include further options by the extended deadline. As a result, many projects 

that had merit for inclusion as SDL offset projects were also not permitted to be submitted for 

consideration.  

With the deadline of 30 June 2017, many major projects remained in pre-feasibility phase and 

the data collection necessary for the purposes of developing concepts to business case was a 

work in progress. For complex projects such as Constraints Relaxation, this was even more 

problematic.  

In 2016, the Murray Valley experienced prolonged and major flooding, which further prevented 

access to areas and created additional challenges, including infrastructure design works and 

consulting with affected communities.  
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In 2020 and 2021, Victorian lock downs and Covid restrictions in NSW also negatively impacted 

project developments and investigations. As a cross border region, Victorian consultants and 

NSW Departmental staff as well as the Murray Valley community were subject to major travel 

and meeting restrictions. 

In 2022, catastrophic flooding affected the Murray Valley with major and ongoing impacts to 

access to specific areas and delays in progressing data collection and consultation. Flood waters 

in many areas did not recede until early to late December and progress of SDL projects 

development once again were further delayed. 

The Federal Government has indicated that the Basin Plan’s Reconciliation deadline of 2024 

remains and if SDL offset projects don’t meet 650GL, further buyback of water might occur.  

SDL offset projects are currently scored by the MDBA at 605GL but documented concerns from 

2014 identify risks that SDL project scoring may be below 605GL and timeframes for 

implementation will be beyond 2024. This has ramification for the MDBA Basin Plan reconciliation 

date of 2024.  

As at 2023, the Constraints Relaxation Projects (Mid Murray Anabranch & Reconnecting River 

Country Projects) assessments of private property impacts are still at preliminary desktop 

assumptions stage. A small number of pilot/case study sites have had initial part assessments of 

types of impacts that will provide sample information for NSW Government to prepare a 2023 

updated Business Case. 

Ministerial statements and the inability for NSW to meet the deadline of 2024 continues to be a 

major impediment to well-designed and community-endorsed projects.  

To address known challenges and risks relating to the shortfalls in MDBA scoring of NSW SDL 

Offset projects, community and stakeholder groups have continued to work on developing 

further variations to the original projects submitted by 30 June 2017. This work has looked at 

innovative options for new projects and should be considered as positive additions to original 

concepts lodged by the NSW Government back in 2016 and 2017.  

Social and economic studies of the Murray Darling Basin continue to confirm disproportional 

impacts from water buybacks and well-designed and community-supported SDL projects can help 

prevent further social and economic damage to these affected regions. However, the risk of 

further buybacks and the inflexibility of SDL projects and timeframes presents further risks to 

these communities. 

 

1. Constraints relaxation 

• Constraints relaxation is expected to affect over 6,000 landholders across the southern basin, 

with 3000-4000 in NSW alone, and will take years to complete negotiations with individuals. 

MDBA proposed higher flow rates necessary to achieve scoring as an SDL offset projects is not 

supported by affected parties. There is some support in a number of specific river zones, 

including Yarrawonga to Wakool Junction on the Murray River, where there is scope to run 

environmental flows at above current regulated river capacities. However, stakeholders have 
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identified that flows must be at acceptable levels to affected parties and where all impacts are 

mitigated and/or compensated, and flooding risks are addressed. 

• There are legitimate concerns from affected landholders regarding the significant risks of 

elevating and extending flooding risks. 

• Riparian landholders have strong reservations on fairness and equity of the projects, and this 

is exacerbated by the NSW and Federal Government’s position, that limits compensation and 

has specifically excluded elevated flooding risks. 

• Achieving support from those affected stakeholders for constraints relaxation under the third 

attempt at these projects, is more likely to occur if the concerns of affected parties are 

incorporated into decisions and the risks appropriately managed. 

• A more collaborative and flexible approach to designing SDL projects is more likely to achieve 

earlier community support and provide long-lasting legacy values for future Natural Resource 

Management programs, alongside long-term benefits for broader environmental outcomes.  

• As the SDL projects are not scored individually, but as a whole, variations to existing and 

additional new projects ideas could still be done without changes to legislation. If recognition 

of additional options is permitted and the whole SDL Adjustment Mechanism package of 

projects achieves has community support, more timely outcomes and higher environmental 

scores are attainable. 

 

2. Additional project variations/options 

Murray Valley Roadmap is an example where inclusion of new ideas and innovative thinking can 

achieve such an outcome. In the Murray Valley there has been a history of innovative 

partnerships and collaboratively designed projects. 

The attached Murray Valley Adaptive Roadmap is a further example of community collaboration 

where broader environmental outcomes can be achieved beyond the measure of a single drop of 

water. 

Millewa Forest - Murray National Parks Project  

• Program lodged in 2016 as SDL project (on track but delays due to flooding & covid) 
Mid Murray Anabranch Accelerated SDL Projects 

• Program funded, pre-construction phase; balance of private property impacts addressed in 
Reconnecting River Country Program (project delays due to flooding & covid) 

 

• NSW Government Millewa Forest project business case identifies improvements to 
management of wetland watering (e.g. Moira Lake) 

• Upgrades to Murray River in-forest regulators to enhance flow management  

• Enhanced fish passage 

• Millewa Forest Project has direct relationship with Mid-Murray Anabranch Accelerated 
projects with improves connectivity from Murray to Edward River/Wakool Rivers and 
associated creeks 

• Mid Murray Anabranch Project has substantive potential for inclusion also of 
complimentary measures, for example: 

o Native fish tracking, native fish restocking and monitoring programs 
o Fencing Incentive programs in riparian zones 
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o Enhanced riparian management and feral species control.  
 
 
Edward and Wakool Rivers System 
 
NSW Farmers is aware of a number of proposed projects (some already funded) that at this stage 
have not necessarily been incorporated into the SDL Adjustment Mechanism scoring system. 
 
For the areas east and west of Deniliquin, a range of project options have or are being developed. 

Examples of some of these projects are as follows. 

i. Werai Forest works (under development, not yet submitted as SDL project): 

• Cultural significance to the Wamba Wamba& Perrepa Perrepa Traditional Owners 

• Restoring inflows, delivering cultural, environmental benefits  

• Upgrading or installing new regulators & fish passages 

• Options for further investigation for indigenous outcomes and SDL scores  
 

ii. Tumudgery Creek Offtake infrastructure: 

• Managed by Water NSW (not yet submitted as SDL project) 

• Upgrade the regulator to facilitate higher flows, which avoids regulator failure & 
surrounding bank damage 

 
iii. Neimur River offtake infrastructure: 

• Managed by Water NSW (not yet submitted as SDL project) 

• Regulator issues occur where there are high flows, causing blow outs, bank & regulator 
surrounds damage 

 
Eagle Creek offtake & Merran Creek  

• Projects for further investigation, options being discussed with Commonwealth Water Holder 
– not yet submitted as SDL projects 

• Investigate options to improve connectivity Eagle/Merran-fish refugia/breeding site  
 

Murray Irrigation Limited – Stage 1, 2 & 3 of Escapes Projects 

(note: NSW Farmers Association recognition of MIL projects is limited to existing project options 

identified in Stage 1,2, & 3. Stage 4 and 5 are not part of the Murray Valley Roadmap.) 

In NSW Murray Valley, there is existing opportunity to utilise aspects of Murray Irrigations 

escapes to deliver environmental flows into Wakool River and other creeks systems. This can help 

with delivering environmental flows to wetlands and/or creek systems higher up in the landscape 

without major flooding events. 

Inclusion of stages 1, 2, & 3 of Murray Irrigation project options should be considered and scored 

within the 2750GL SDL Adjustment Mechanism.  

• Stage 1: Small scale pilot works upgrading eight escape water delivery structures to support 

wetland initiatives; already funded.  

• Stage 2: Demonstration sites fish friendly passage; already funded.  

• Stage 3: Restoring Jimaringle & Cochrane creeks; already funded with 50% completed. 
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Complimentary Measures 

Inclusion of complimentary measures in scoring of SDL Adjustment Projects package can achieve 

higher landscape outcomes beyond the current scoring mechanism which is assessed against 

volumes of water only. 

Research. published papers and evidence of prior on-ground projects identify that collaboration 

and co-design with affected communities helps gain project support and increased commitment 

to environmental outcomes and ongoing research. This has been very evident over a wide range 

of projects in the NSW Murray Valley and across other parts of NSW. 

• The Constraints Management Strategy (Reconnecting River Country projects & Mid Murray 

Anabranch projects), if developed in genuine collaborative partnerships with local 

communities, has substantive scope for broader Natural Resource Management outcomes, 

and these could be recognised in package of SDL Projects. Examples include: 

o Native Fish tracking and tagging programs right through the Murray and Edward 

/Wakool system 

o Community/government programs for native fish enhancement and restocking 

programs (initial programs developed, and native releases occurred in the Murray 

Valley) 

o Riparian management, including bank works, weed management, stock exclusion 

fencing and feral pest control  

• Facilitation of broader NRM programs through private/and Government partnerships 

o Expansion of catchment-based Fencing Incentive Schemes – riparian zones (refer 

previous programs in the Murray Valley) 

• Ecological monitoring  

o Increased relationships and collaborative partnerships for long-term monitoring of 

ecologically valuable sites on private land 

o Monitoring of environmental flow outcomes 

o Monitoring of bird and habitat rehabilitation through partnerships fostered through a 

Basin Plan that encourages community collaboration and long-term commitment to 

achieving positive on ground outcomes 

 



Murray Valley Adaptive Road Map
MV Stakeholders Concept Plan

Basin People Connecting Our Rivers and Wetlands
Social-Ecological outcomes through efficient water use for people and nature.

VISION MISSION
Socially and economically prosperous 
rural communities incorporating and 
enhancing major benefits for natural 
and modified environments through 

collaborative partnerships and 
investments in private infrastructure.

Increase the ecological footprint 
of the Murray Valley, through 

community developed solutions 
to increase ecological connectivity 

and water efficiency while 
decreasing third party impacts.

GUIDING PRINCIPLES 
•	 The Murray Valley supported Aboriginal people for countless 

generations and continues to be their basis for cultural and 
economic well being. We acknowledge this cultural landscape 
now supports diverse communities across the region. 

•	 A new focus on Community developed strategies, partnering with 
Governments to efficiently deliver operational and environmental 
water while maximising the Murray Valley’s ecological footprint

•	 Broaden ecological outcomes and community engagement 
with environmental water via a new multiple methods 
approach for the 2750GL as part of the Sustainable 
Diversion Limit Adjustment Mechanism

•	 Recognising physical limitations of Murray, Goulburn and 
Edward (Kolety) River systems and interconnected flood risks

•	 Understanding the ecological role of consumptive water 
and private land in the region, and how system changes 
can negatively impact the ecology of the whole system

•	 Improved opportunities with Murray Valley’s major 
ecological assets through positive interactive relationships 
with public/private landholders and local communities

•	 Work with local stakeholders and affected parties to achieve 
cooperative solutions for environmental and operational 
water in the Murray and Edward Rivers system limitations 
within known ecological and flood risks profiles

•	 Identifying regional solutions for circumstances when 
the Darling River is not providing connectivity flows 

•	 Recognition of Murray Valley system limitations and risks of 
new irrigation demands downstream of the Barmah choke
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Potential Ecological Footprint with Adaptive Road Map

Ecological footprint (highlighted in green) in the Murray Valley under the current objectives 
of the Murray Darling Basin Plan and Environmental Watering Programs. 

Outcomes: 550km2 and limited public/private partnerships

By utilising private infrastructure broader ecological outcomes are significantly 
increased through partnership models for public/private land.

Outcomes: 11,913km2 ecological footprint with reduced third party impacts 
and increased community participation and support.

!

!

!!

!

!

!

!

Edward River

Barmah Forest

.

Werai Forest

Millewa Forest

Perricoota Forest

Koondrook Forest

BULLOCKHIDE
CREEK

YALLAKOOL
CREEK

LITTLE
MURRAY

RIVER

DENIBOOTA
CANAL

COLLIGEN
CREEK

BARHAM
CREEK

GULPA
CREEK

EDWARD
RIVER

COHUNA CHANNEL
LEFT BRANCH

BULLANGINYA
LAGOON

BULLATALE
CREEK

GUNBOWER
CREEK

BROKEN
CREEK

WAKOOL
RIVER

TUMUDGERY
CREEK

ULUPNA
CREEK

LARRYS
CREEK

EIGHT MILE
CREEK

BOX
CREEK

TOKE
CREEK

LODDON
RIVER

BACK
CREEK

YARREIN
CREEK

CLARKES
CREEK

SHEEPWASH
CREEK

MOUNT HOPE
CREEK

MURRABIT
RIVER

NINE MILE
CREEK

TAYLORS
CREEK

YANCO
CREEK

NATIVE
DOG CREEK

WYAM
CREEK

THULE
CREEK

COCKRAN
CREEK

NOORONG
CREEK

MAHERS
CREEK

Buccaneit

PYRAMID
CREEK

CUNNINYEUK
CREEK

ARMSTRONGS
CREEK

ESTUARY
CREEK

SHEEP WASH
CREEK

TUPPAL
CREEK

TAYLOR
CREEK

NOWRANIE
CREEK

SWAMPY
CREEK

HORSESHOE
LAGOON

LIGNUM
CREEK

PINE LODGE
CREEK

BARR
CREEK

BIGANTIC
CREEK

ALGUDGERIE
CREEK

FOREST
ANABRANCH

MULWALA
CANAL

TURN BACK
JIMMY CREEK

THE FOREST
CREEK

WANGAMONG
CREEK

REEDY
CREEK

PORTHOLE
CREEK

YELLOW
CLAY CREEK

MACORNA
CHANNEL

NorrongLankerWyam

NIEMUR
RIVER

JAWBONE
CREEK

MIDDLE
CREEK

CHRISTIES
CREEK

DELTA
SWAMP

Yerrein

WADDY
CREEK GWYNNES

CREEK

COOTNITE
CREEK

COOYEO
CREEK

BUCCANEIT
CREEK

BOOKIT
CREEK

DEEP
CREEK

DELTA
CREEK

BILLABONG
CREEK

ARATULA
CREEK

BOX CREEK
ESCAPE CHANNELLANKER

CREEK

CONGUPUNA
CREEK

MURRAY
RIVER

DEAD HORSE
CREEK

PICCANINNY
CREEK

GUM
CREEK

TULLAH
CREEK

MOORES
CREEK

COOEE
CREEK

COCKETGEDONG
CREEK

BUNNA
CREEK

CAMPASPE
RIVER

COOBOOL
CREEK

FOREST
CREEK

TOWRONG CREEK

MERRAN
CREEK

MULLIGANS
CREEK

JIMARINGLE
CREEK

COLOMBO
CREEK

BROWNS
CREEK

GOULBURN
RIVER

BARBER
CREEK

Barham

Mathoura

Corowa

Yarrawonga

Wakool

Echuca

Moulamein

Tocumwal

Ecological Footprint under Current Water Programs

Legend
All Streams

State Forest

! Towns

Rivers

Ü
0 25 5012.5

Kilometres



Murray Valley Adaptive Road Map
Basin People Connecting Our Rivers and Wetlands

Social-Ecological outcomes through efficient water use for people and nature.

Partnerships for Pathways to Positive Water Outcomes:
•	 Review and improve existing water delivery options to maximise 

environmental and operational outcomes

•	 Community led partnerships to identify relevant risks and opportunities within 
the maximum flow limits, identified in the Yarrawonga to Wakool Junction 
Constraints Management Strategy Business Case (up to 25,000 ML/d)

•	 Increase opportunities for enhancing and expanding the ecological footprint; delivery 
of environmental and operational water using private and public infrastructure 

•	 Enabling Positive Pathways for Murray Valley people working towards broader ecological goals

•	 Recognition of the social, cultural, economic and ecological importance of maintenance 
of base flows and connectivity (native refugia, stock and domestic/irrigation surety)

•	 Increased partnerships for Government/private monitoring of environmental outcomes.

Outcomes:
•	 Increased ecological footprint through waterway and wetland 

connectivity throughout the Murray Valley and beyond

•	 Increased efficiencies for delivery of environmental water on private and public lands 
using irrigation and private infrastructure, including Murray Valley natural creeks

•	 Delivering existing operational and consumptive water to address system 
limitations with reduced losses. Enables increased delivery flexibility 
and multiple timing potential within diverse delivery systems

•	 Investments will enable increased flexibility and multiple timing options for delivery of 
existing operational and environmental water with significantly reduced losses

•	 Building on established models for success; Governments, communities and 
landholders  working together to achieve ecological outcomes

•	 Murray River Objective and Outcomes Operational Rules must address increased 
flood risks from Basin Plan flow objectives and limits of the Central Murray Floodplain 
Plan. This includes timing, frequency and duration of environmental flows.

•	 Significant cost benefits to Australian Taxpayers through explicit co-
designed and agreed measures with affected parties

•	 Enhancing cultural outcomes through partnerships and holistic water management 

•	 Strengthened regional economic outcomes for the Murray Valley, riparian 
landholders, General Security irrigators and Tourism operators

•	 Plan is consistent with Living Murray objectives that identified infrastructure investments 
as an effective mechanism to deliver environmental with reduce flooding risks.
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By utilising natural waterways, irrigation infrastructure both private
 and public throughout the NSW Murray Footprint we can increase 

the ecological footprint dramatically

Victorian Tributaries marked in Red significantly
contribute to channel capacity issues of the Murray

1:850,000
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By utilising natural waterways, irrigation infrastructure both private
 and public throughout the NSW Murray Footprint we can increase 

the ecological footprint dramatically

Victorian Tributaries marked in Red significantly
contribute to channel capacity issues of the Murray

1:850,000



Environmental and Operational 
Flows – Murray Valley
Multiple natural capacity limits exist in the Murray, Goulburn, Edward/
Wakool River systems. Building Community/Government partnerships, 
valuing local knowledge, recognising risk thresholds and need for 
adaptive management, is essential to achieving environmental 
and operational benefits through and within the Murray Valley.

Defining operational and environmental flows is required to avoid 
third party impacts such as riparian landholders, elevated flooding 
risks, reliability of Murray General Security entitlement holders, 
and to appropriately apportion system losses downstream of the 
Barmah Choke associated with exceeding natural capacities.

•	 Zone 1 – Hume to Yarrawonga

•	 Zone 2 

o	 Murray, Goulburn - Yarrawonga to Torrumbarry 

o	 Edward River (kolety) offtake - to Stevens Weir

•	 Zone 3 – Stevens Weir to Wakool Junction

Regional Flood Risks 
Major floods occur from multiple scenarios, including 
singular or combined sources. Managing zonal flood 
risks is a critical component for managing environmental 
flows and achieving community participation. The Murray 
Valley is subject to unique flood risks through - 

o	 Dartmouth and/or Hume Dam releases

o	 Victorian catchments conditions, e.g. Ovens River (Vic) 
unregulated flows merging with the Murray River

o 	 Victorian catchment conditions - Goulburn River (Vic) merging 
with the Murray downstream of Yarrawonga Weir (if Goulburn 
and Murray Rivers are in major flood, Murray River flows are 
naturally directed into Edward/Wakool system via Deniliquin), 
with overflows also impacting the Wakool and Neimur systems

o	 Barmah/Millewa and Perricoota/Koondrook forest systems 
antecedent conditions have the potential to elevate major 
flood events following environmental watering events, if 
subsequent significant rainfall occurs, in mountain catchments 

o	 Murray River (Barham capacity limits) – higher or flood 
flows naturally move north across the floodplain into 
Edward/Wakool system once channel capacity is exceeded, 
including flooding of the Koondrook/Perricoota Forest 



Environmental Flow Scenarios
Managing environmental flows in zones 1, 2 and 3 – 
potential options for community acceptance

•	 Maintenance of all commercial and base operational flows 
within existing capacity limits/Barmah Choke rules and 
natural river bank limitations except where agreement 
is reached that utilises existing infrastructure.

•	 Environmental flows and MDBA Pre-requisite Policy Measures 
(piggy-backing), must be subject to capacity limitations, 
infrastructure limitations and avoidance of additional flood risks, 
all conditions required to achieve broad community acceptance

•	 Zone 1: Hume to Yarrawonga regulated conditions (25,000 ML/d)

•	 Zone 2: 

1)	 Yarrawonga to Barmah Millewa retain current 
regulated conditions (15,000 ML/d) 

2)	 Investigate additional flow options for Yarrawonga 
to Stevens Weir – Murray/Edward/Wakool system 
for environmental purposes only, not exceeding a 
combined total Mid Murray flow operational footprint 
of 25,000 ML/d (operational & environmental) 

3)	 Additional flows above 15,000 ML/d are 
restricted for environmental flow purposes only 
and protected to the Murray Mouth (SA)

➢	 Murray Irrigation offtake – investigate options to deliver 
environmental flows within channels subject to capacity 
availability and downstream flow impacts (Edward/Wakool)

➢	 Yarrawonga -Stevens Weir (Zone 2) – utilise private 
and in forest infrastructure opportunities to maximise 
environmental outcomes, subject to all third-party 
impacts being fully investigated, addressed and flood 
risk prevention strategies included in all operational 
requirements including Murray River operating rules 
and enacted prior to the event being initiated. 

•	 Stevens Weir – Wakool Junction (Zone 3) recognition of 
restricted flow capacity within zone 3 for Wakool River 
(800 ML/d), and downstream of Stevens Weir (2,700 ML/d) 
and Colligen/Niemur River (1,000 ML/d). Investigation of 
additional infrastructure to maximise environmental flows.

Adaptive Road Map - Concept Plan is an initiative of the Murray Regional Strategy Group - A 
coalition of water users including: Murray Valley Private Diverters, West Corurgan Private 

Irrigation, Eagle Creek Pumping Syndicate, Southern Riverina Irrigators, Ricegrowers 
Association Australia, Murray Irrigation Limited, Yarkuwa, Speak Up Campaign.

The Murray Valley Adaptive Road Map Concept Plan is supported by Murray River Action Group.



CURRENT: Murray River Regulated flow conditions: Yarrawonga to Barmah Choke
15, 000 ML/d release from Yarrawonga is managed within Millewa and 
Barmah choke limitations by operating NSW & Vic in-forest regulators
This flow threshold also achieves connectivity within the system for river channels, creeks and low lying 
wetlands and providing breeding opportunities for biota, and limits risks of third party impacts.
•	 Further infrastructure investments can Increase connectivity between main river channel and low-lying wetlands 

and off-channel habitats (e.g. Millewa/Gulpa Koondrook/Perricoota, Werai), provide breeding opportunities 
for instream and wetland biota and encourage dispersal, and establishment of permanent wetlands.

•	 Utilise public & private infrastructure to enhance options for priority and disconnected wetlands, fish passage and 
to utilise connectivity between main channels and smaller creeks (e.g regulated creeks and ephemeral systems).

Late Winter/Spring releases frequency as required – system maintenance.

OPTION 15,000 – 18,000 ML/d  additional environmental release from Yarrawonga managed 
within Millewa and Barmah Forests by operating NSW & Vic in-forest regulators and through 
additional infrastructure on public and private land
Flow threshold aimed at a spring pulse to stimulate breeding and dispersal in river and wetland 
biota, (e.g. flow specialist fish). Pulse event to stimulate breeding of flow dependent fish species and 
increase connectivity to forest wetlands and reconnection events for low lying wetlands.
•	 Infrastructure investment required such as, maintaining property access, 

functions of farm fixtures (e.g. pumps, roads etc). 
•	 Use private infrastructure to maximise river channel connectivity to Edward River and/

or creeks and wetlands and encourage biota breeding and dispersal.
Late Winter/Spring releases; Non annual and to be negotiated.

OPTION: 18,000 - 25,000ML/d an environmental release from Yarrawonga to achieve significant 
ecological benefits in Barmah/Millewa, Perricoota/Koondrook, Werai forests and associated 
wetlands within the system, initially done in 2000ML/day increments from 18000ML/day to 
assess flooding and associated third party impacts.  Investigation for any additional short pulsed 
environmental flows to a maximum of 25,000 ML/d, is conditional on Governments recognition 
of antecedent flooding risk conditions to private property, Murray, Edward/Wakool System. 
Governments must ensure flood risk avoidance to prevent private property impacts in the 
Murray, Edward/Wakool system
Flows are aimed at watering of off-channel habitats including key large forest wetland sites 
(Millewa, Koondrook/Perricoota, Werai,). Regional Flooding risks are significantly increased and 
must be recognised and prevented, including direct engagement with effected parties. 
•	 Increase connectivity between river channels and forest wetlands, enhance breeding 

opportunities for river and wetland biota (e.g. wetland fish colonial nesting birds).
•	 Investigation of additional in-forest infrastructure to maximise environmental outcomes.
•	 Infrastructure investment required such as, maintaining property access, 

functions of farm fixtures (e.g. pumps, roads etc).
•	 Zone 2 & 3 impacts need to be carefully considered and negotiated with relevant parties.
Late Winter/Spring; Non annual event and to be negotiated.

Non-irrigation Winter Base Flows in main river channels
These flows are aimed at maintaining connectivity in the larger river channels (e.g. Murray, Edward) within the 
drying phase period for river banks and wetlands. Encourage breeding of winter active biota (e.g. Murray Crayfish). 
Consultation with community on timing, duration and frequency to open system infrastructure to allow flowing 
environments and translucent flows to occur.

Community Supported Environmental Flow Options: Mid-Murray

(up to 30,000 ML/d - subject to conditions)



Murray Reconnected
Floodplains 
Environment and Communities  
Working Together

August 2022

Murray Reconnected Floodplains 

Key Deliverables

STAGE 1: Pilot works and wetland watering activities
Smaller scale pilot works upgrading eight escape water delivery structures and supporting wetland 
watering initiatives.

Outcome: Deliver water to 280km of ephemeral creeks. 54 wetlands watered in last 5 years. 
96,396ML of environmental water delivered in 21/22.

COST: $1.9M Funded Timeline: Completed

STAGE 2: Demonstration sites
Installation of demonstration sites for fish-friendly access crossings.

Outcome: Installation of two demonstration sites and a fence crossing site.

COST: $0.4M Funded - notice received 19 August 2022 Timeline: 30 June 2023

STAGE 3: Restoring the Jimaringle and Cockran Creeks
Expanded scale works connecting creek systems for fish passage.

Outcome: Key works (50%) completed for 130km of creek systems connected for fish passage.

COST: $1.96M Funded - notice received 29 August 2022 Timeline: 30 June 2023

STAGE 4: Restoring local creeks and wetlands and business case
Large scale local works to connect creek systems and establish wetland watering sites and 
business case for remaining funds.

Outcome: 372km creeks connected, restore 100 wetlands and completed Business Case.

COST: $35.1M Funding TBC Timeline: 30 June 2024

STAGE 5: Full scale implementation
Accelerate implementation to complete entire rehabilitation connecting around 2,000km riparian 
ecosystems and around 2,000 wetlands.

Outcome: Complete entire works to achieve around 74,000ha of rehabilitated ecosystems

COST: $165M Funding TBC Timeline: 30 June 2026

	 Total project cost: $204M
Murray Irrigation Limited
443 Charlotte Street Deniliquin NSW 2710
murrayirrigation.com.au



The Murray Irrigation water delivery system is geographically placed to deliver  
targeted environmental water to thousands of hectares of rivers,  
creeks and wetlands that connect to the Murray River. 

Murray Reconnected Floodplains will enable the system to  
deliver an additional 600GL to achieve environmental outcomes,  
help solve the Barmah-Millewa reach challenge and secure  
supply to downstream users. 

Australia’s Largest Supply System 
Environmental Watering Project

The Murray Irrigation water delivery system sits high in the landscape, enabling 
the efficient and targeted delivery of environmental water into natural systems.
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Sustainable Diversion Limit Adjustment Mechanism Projects  
 
Improved Regulation of River Murray:  

The Commonwealth were provided with a 70 page Business Case for the “Improved Regulation of 

the River Murray” project. The basic premise is that the river is being operated better and there are 

less losses and estimated an offset of 110GL.  

It is thought this project would:  

• achieve equivalent environmental outcomes with a lower volume of held environmental 
water 

• have no detrimental impacts on reliability of supply to third parties 

• will result in enduring environmental benefits 

• can be realised in real-world river operations, and thus 

• the proposal can contribute to a SDL adjustment. 
 
We believe this project still has merit and could be easily adopted as it is not a new project and does 
not require legislative change.  

 
 
 
Lindsay River Allowance 

As agreed in 1979 the Lindsay River Allowance (LRA) requires Victoria to provide 91.25 GL/year down 
the Lindsay River in all years regardless of water resource availability in the Murray River. The flow 
provides allocations for Lindsay River irrigators, covers transmission losses and dilutes salinity 
concentrations in the Lindsay River so water is suitable for irrigation use.  

Approximately 65 GL/year of this flow continues into SA as unaccounted for flows. This volume is 
above SA’s 1,850 GL/year entitlement flow.    

Victoria must set aside the 91.25 GL from its Murray River resources before making allocations to 
Murray high reliability water shares.  

These arrangements are a significant issue for Victoria, particularly in severe droughts as the 91.25 
GL/year is debited from Victoria’s Murray Resources even though there may be no allocations to 
Lindsay River irrigators.  

Conversely, in extreme droughts SA are permitted to use 13.92 GL more than their 1,154 GL 
Consumptive Entitlement (Clause 88A of the Murray-Darling Basin Agreement). In these years, when 
water is scarce and valuable, Victorian resources are effectively supporting consumptive use in SA at 
the expense of Victorian water users. 

This anomaly was recognised in the Millennium Drought (2008-09 and 2009-10) when under special 
water sharing arrangements the provision of the LRA was delivered in proportion to Murray high 
reliability water share allocations. This change facilitated the use of LRA resources to support 
Victorian allocations.  

Victoria sought to permanently institute the short-term arrangements into operational rules but was 
unable to get agreement from SA to do so. They consider the LRA as ‘required flow’ as critical for 



meeting environmental watering priorities and objectives in SA, especially those relating to 
floodplain and flow, water level and water quality in the Coorong, Lower Lakes and Murray Mouth. 
These matters were never the purpose of the LRA. No progress has been made on this issue since 
2013.  
 
Water savings  
 
Accounting arrangements permit SA to divert dilution flows once they cross into SA, despite the 
flows: 

• being taken from Victoria’s share of Murray Resources 

• Victoria not being permitted to use water for consumptive purposes because of the Cap on 
diversions 

• the flows being provided to dilute salinity in the Lindsay River and provide for supply of 
water to Lindsay Point irrigators  

• SA specifically refusing to have the flows recognised as part of their entitlement flow.  
 
This project was also discussed in 2017 and is not new and should be further investigated.  
 
 
 
 
 
Improved fishways: 

One of the greatest impacts to native fish populations and recreational fishing is the impediments 
(weirs and dams) to native fish reaching their spawning grounds or recolonization of parts of rivers 
after a natural disaster/fish death event such as a toxic blackwater event or drought with low flows 
causing native fish to die due to extremely low dissolved oxygen in the water 
 
Weirs and dams have had considerable benefits but come at a cost of fragmenting the river 
Fishways (engineered ramps so that fish can pass a weir) were constructed throughout the length of 
the River Murray and in many of the tributary rivers 
 
The Sea to Hume fishway Program was undertaken along the Murray from Lake Hume to the sea 
between 2001-2010. At the time this was one of the world’s largest fish passage programs (over 
2,200km) that retrofitted fishways to twelve of the fourteen weirs and five barrages for both small 
and large fish, costing over $60M at the time 
 
However they were constructed many years ago and based in the existing flow regimes of the river.  
More recent science and understanding of native fish needs has highlighted that the existing 
fishways are likely to need significant upgrading. This is recognised by native fish ecologists in NSW 
and Victoria 
 
Upgrading and ensuring maintenance of the fishways would provide significantly greater outcomes 
to threatened and recreational native fish in addition to environmental water alone – it is relatively 
easy to do and doesn’t impact landholders or take away from other elements of the environment.  
 

https://www.mdba.gov.au/sites/default/files/archived/mdbc-NFS-reports/2179_Sea_to_Hume_Dam_final_report.pdf




	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

DISCLAIMER	

This	is	a	preliminary	business	case,	used	to	inform	decision-making	by	the	Murray-Darling	
Basin	Ministerial	Council	and	Basin	Officials’	Committee	on	sustainable	diversion	limit	
adjustment	mechanism	projects.	The	documents	represent	the	business	case	for	each	of	
these	projects	at	the	date	they	were	submitted	for	assessment	by	Basin	governments,	which	
for	this	project	was	2016.	Detailed	costings	and	personal	information	have	been	redacted	
from	the	original	business	cases	to	protect	privacy	and	future	tenders	that	will	be	
undertaken	to	deliver	these	projects.			
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Glossary 

AHD Australian Height Datum 

CMA Catchment Management Authority 

CMS Constraints Management Strategy 

DELWP Department of Environment, Land, Water and Planning 

EC Electrical Conductivity 

FEWS Flood Early Warning System  

GL Gigalitre (1,000,000,000 litres) 

GST Goods and Services Tax 

ICC Icon site Coordinating Committee 

MEP Monitoring and Evaluation Plan  

MDBA Murray-Darling Basin Authority 

ML Megalitre (1,000,000 litres) 

NSW New South Wales 

SDL Sustainable Diversion Limit 

SDLAAC Sustainable Diversion Limit Adjustment Assessment Committee 

SFI Specific Flow Indicator 

SO&O Specific Outcomes and Objectives 

TLM The Living Murray 

WLWG Water Liaison Working Group 

WRP Water Resource Plan 
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Executive summary 

Operating rule change for SDL adjustment 

This business case for the improved regulation of the River Murray sets out proposals for locking in recent 
improvements in water system management techniques, and implementing an updated approach for 
estimating the operational loss requirements for the River Murray system. The outcome will deliver 
equivalent environmental outcomes as proposed in the Murray-Darling Basin Plan (Basin Plan) but with less 
water, so generating a possible Sustainable Diversion Limit (SDL) offset. 

The proposal is an ‘Operating Rule Change’ under the terms of the Phase 2 Assessment Guidelines 
published by the SDL Adjustment Assessment Committee (SDLAAC).1 

Operational losses 

In order to deliver water at the times and in the volumes required by water users, system operators need 
to plan what releases are required from storages. Release planning must also take into account the current 
and expected future state of the system in relation to changes in demands, inflows from tributaries and 
travel times (etc.). Most of these factors are uncertain and changing, so in order to manage the risk of not 
being able to meet demands, operators make conservative assumptions about these factors. If actual 
conditions in the system turn out to be more favourable than these conservative assumptions, operators 
will have released more water than was actually required to meet demands. 

This difference between the actual releases made and releases required if perfect knowledge of future 
system conditions was available is called ‘operational loss’. It represents a necessary risk management 
factor to ensure water user needs and minimum flow targets can be reliably met. 

Operational losses are represented in the Murray-Darling Basin Authority (MDBA) system models in order 
to understand how the water system may perform under a range of scenarios. Understanding the future 
operational loss requirements allows the amount of water available for use by consumptive and 
environmental entitlement holders to be simulated. 

The proposal 

Leading up to and following the millennium drought, there has been a significant water reform program 
and a shift in long-term river operational practices. There has been a large investment in better, more 
efficient management of water systems, which has enabled operational losses to be reduced.  

The proposed change involves locking in place recent observed improvements in operational loss 
performance, and recognising the improved performance by revising arrangements for estimating the 
operational loss requirements needed to run the River Murray system. 

The proposal can be represented in the model by applying a regression equation in the same form that is 
currently used by the MDBA to estimate water required for operational losses. The regression coefficients 
and constants have been revised to better reflect the expected enduring system operations under the 
improved operational management capability of river operators to meet future demand conditions. 

The proposed rule change will result in a significant reduction in the estimated operational loss compared 
to losses required under the benchmark scenario, meaning that more water will be available for allocation 
to meet environmental and consumptive water requirements. 

There are two key elements of the proposed changes to operating rules associated with this proposal: 

1. Implementation of measures to lock in the improved system operating performance  

2. Adoption of revised and updated operational loss estimation techniques 

 
Implementation of measures to lock in the improved system operating performance 

                                                           
1 SDLAAC 2014. Phase 2 Assessment Guidelines for Supply and Constraint Measure Business Cases 
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The improvements in operational loss performance since 1999 were achieved in a period of significant 
change in delivery patterns due to extreme drought and increased demand for environmental water 
deliveries. The tools and procedures that are proposed as part of this measure will provide operators with 
significantly improved capability to detect and respond to changing demand patterns, whilst still 
maintaining system operational loss performance. 

The business case proposes a range of actions which provide a high degree of certainty that improved 
system performance and reduced operational losses can be consistently delivered. These actions are 
grouped into two main categories of activity – improved system operational tools and performance 
monitoring and management actions. 

In order to manage the system with reduced operational losses there needs to be a high degree of 
confidence that this improved performance can be locked in as the business as usual standard for River 
Murray operations, and that lower operational losses can be delivered with repeatability, year in and year 
out. The Water Liaison Working Group has considered this issue and advised that operating the river in the 
manner proposed in this business case to achieve lower operational losses is feasible, and it is expected 
that ongoing improvements to forecasting and management tools will continue to assist in improving 
operations.  

Adoption of revised and updated operational loss estimation techniques 
The proposed rule change applies the same principles and general approach to estimation of operational 
losses that has been used for many years by the MDBA and has proved to be an effective component of the 
modelling process.  

The modelling undertaken to date, coupled with the assessment of ongoing improvements in river 
operations practice that support more efficient system management have demonstrated the change in loss 
behaviour over recent years. The focus on managing system performance and the availability of improved 
data collection and analysis tools demonstrate the feasibility of this rule change.  

Despite the good performance of the revised operational loss estimation technique over a wide range of 
conditions, there is no guarantee that future demand patterns will not change further in response to 
external factors including climate change, continued development of environmental watering practices and 
the ongoing restructuring of irrigated agriculture. For these reasons, it is also proposed that as part of the 
implementation phase of this project, procedures will be developed for monitoring ongoing operational 
loss performance. Recommended review timings and triggers will also be developed to ensure that the 
operational loss estimation procedures in the models are regularly updated to reflect prevailing practices. 

Costs 

The costs to implement the proposed rule change are modest, particularly in comparison to other 
proposals that require the construction of physical infrastructure to deliver environmental water to 
environmental assets. 

Impact assessment 

A structured risk assessment was undertaken in accordance with the requirements of the Phase 2 
Assessment Guidelines.  The assessment was based on the advice of an expert working group from across 
agencies, followed by a rigorous assessment process. This process identified a suite of potential risks 
covering a range of issues. 

This business case reports on the assessment and modelling undertaken to analyse the likely extent of 
those potential impacts. This assessment confirmed that the proposed changes should generate outcomes 
that are broadly neutral.  The priority risks, concerns and outcomes are identified in the table below. 
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1. Introduction  

1.1. SDL adjustments through operating rule changes 

The Murray-Darling Basin Plan (Basin Plan) was prepared by the Murray-Darling Basin Authority (MDBA) and 
signed into law by the Commonwealth Minister for Water on 22 November 2012, under the Commonwealth 
Water Act 2007. The Intergovernmental Agreement on Implementing Water Reform in the Murray Darling 
Basin subsequently outlined the commitments and responsibilities of the participating jurisdictions and the 
program for putting the Basin Plan into action. 

The Basin Plan sets legal limits on the amount of surface water that can be extracted from the Murray-
Darling Basin (the Basin) for consumptive use from 1 July 2019 onwards. The sustainable diversion limits 
(SDLs) for surface water are currently set at a reduction of 2,750 GL on current extraction levels. The 
operation of the water system under that SDL value has been modelled and the level of environmental 
outcome achieved has been assessed.  Under the provision in Chapter 7 of the Basin Plan and in the 
Intergovernmental Agreement on Implementing Water Reform in the Murray Darling Basin, it was agreed 
that the Basin Plan should be able to achieve these environmental outcomes by improved use and 
management of the water, as well as by reducing current extraction levels. That would allow the SDL 
reduction to be adjusted, reducing impacts on regional communities. 

The Basin Plan allows for up to 650 GL of the 2,750 GL SDL reduction to be accounted for through this 
improved use and management of environmental water. The jurisdictions in the Basin states and the MDBA 
have established an inter-jurisdictional committee, the SDL Adjustment Assessment Committee (SDLAAC), to 
manage this process and to evaluate proposed investments.   

The Basin states have developed a program to promote initiatives under these processes. SDLAAC has drawn 
up guidelines to help steer the drafting of business cases for such proposals.2 Five different forms of 
intervention have been identified in the guidelines: 

 Environmental works and measures at point locations: Infrastructure-based measures to achieve 
the Basin Plan’s environmental outcomes at specific sites along the river using less environmental 
water than would otherwise be required. 

 Water efficiency projects: Infrastructure-based measures that achieve water savings by reducing 
water losses through, for example, modified wetland or storage management. 

 Operating rules changes: Changes to policies and operating rules that lead to more efficient use of 
water and savings and contribute to achieving equal environmental outcomes with less water. 

 Physical constraint measures: Ease or remove physical constraints on the capacity to deliver 
environmental water. 

 Operational and management constraint measures: Changes to river management practices.  

 

This business case covers one such initiative, a proposed operational rule change regarding the quantum of 
operational loss required to effectively operate the River Murray system under expected future demand 
conditions. This is an ‘Operating rule change’ that achieves equivalent environmental outcomes with less 
water providing an opportunity to deliver a SDL adjustment. This business case has been prepared in 
accordance with the Phase 2 Assessment Guidelines (refer Appendix 1). It also addresses the requirements 
for a Phase 1 submission (refer Appendix 2).  

                                                           
2 SDLAAC 2014. Phase 2 Assessment Guidelines for Supply and Constraint Measure Business Cases 
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1.2. Terms of reference 

This business case has been developed as a joint proposal from Victoria and NSW. The detailed business case 
documentation has been prepared under the oversight of the Victorian Department of Environment, Land, 
Water and Planning (DELWP). DELWP specified the terms of reference for this initiative as: 

“Investigate regulation of the River Murray post 2000 to identify factors that have contributed to enduring 
changes to system operational losses and refine the benchmark model to represent these enduring changes. 
Preliminary modelling indicates that if refinements to the benchmark model were made to bring the 
operational losses in line with recent system changes it would result in a net increase in environmental 
watering events”. 

This is an ‘Operating Rule Change’ under the terms of the Phase 2 Assessment Guidelines as it involves a 
proposal to recognise recent changes in the infrastructure for managing tributary and return flows from 
irrigation areas and developments in the collection, storage and analysis of operational data on river flows 
and water demands to support improved planning of the reservoir releases needed to meet future demands. 
The outcome of this change will be to enable the river to be run with lower levels of operations loss than 
were forecast under the Basin Plan based on historic system performance, thereby delivering equivalent 
environmental outcomes as proposed in the Basin Plan but with less water, so generating an SDL offset. 

 

1.3. Background to the proposal  

1.3.1. River Murray System operations 

The MDBA plans and directs the operation of the River Murray system in order to harvest and store inflows 
to reservoirs and then release water from storage in a timely manner to meet water requirements in 
Victoria, NSW and South Australia.  

A river system like the River Murray is a complex operational challenge. Water must be delivered across a 
vast physical river network, which also involves significant temporal scale due to the time it takes for water 
to flow down the network. The entry of unregulated flows or planned releases from tributary storages 
further complicates the task of delivering the required volume of water at the desired time. 

The key decision the operators can control is determining how much water must be released from storage 
each day to meet the estimated demands across the system. Lake Hume is one of the key sites in the supply 
system, and releases from this storage strongly influence flow patterns along the length of the river. The 
assessment of the required release volumes must include allowance for losses that will be incurred in 
operating the river. There are two key components of total losses in the network: 

 Transmission losses: This is the water physically lost as flows travel down the river, due to processes 
including seepage and evaporation etc. 

 Operational losses: Operational loss is the term applied to the water that must be released over and 
above the estimated volume of orders for water to allow for the range of uncertainties that may 
affect river operations, so as to ensure that likely water demands can be met. 

Operational losses represent the risk management premium that must be released to account for 
uncertainty and changing conditions in the river system. Modelling results show it is a significant component 
of the water balance of the system, accounting for an average release volume of around 630 GL/year over 
the period 1983 – 2011.  

It should be noted that the data on operational loss referred to in this business case is based on releases 
from Lake Hume in excess of the volumes needed to meet downstream commitments. Some of the water 
that makes up operational loss at Lake Hume may be able to be re-harvested into Lake Victoria or other off-
stream storages, and subsequently used to help meet water user demands. 
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1.3.2. Environmental assets 

River flows that result from the operation of Lake Hume and other major storages affect the health of 
important environmental features along the River Murray system. One of the objectives of the Basin Plan is 
to protect and restore these important ecosystems. Figure 1 shows the locations along the River Murray that 
are accepted as Icon Sites under the Living Murray program. Further information on these environmental 
assets is provided in Section 3.3.2. 

 

Figure 1. River Murray channel controlled by Hume Dam 

 

1.4. Defining the proposal 

1.4.1. History and context  

The operation of Hume Dam and the other regulating structures and storages in the River Murray system is 
undertaken in accordance with a range of policies, operating rules and procedures that have been developed 
and agreed to by the four governments over a number of years. The main documents that set out the 
provisions for river operations in the Murray system are: 

 The Murray- Darling Basin Agreement  

 Objectives and Outcomes for river operations in the River Murray System (O&O document) 

 Operational Procedures and reference manuals  

  





 

Business case for the improved regulation of the River Murray: An SDL adjustment measure 
5 

and maximise water available for use. In tandem, the push for recovery of water for the environment started 
in earnest, with significant expenditures in water saving projects including improvements to the monitoring 
and management of regulated river systems and irrigation delivery networks. These water saving projects 
also often reduced unmeasured and unplanned outfalls from irrigation networks that contributed to 
tributary inputs to the River Murray system. 

The current operational loss estimates used in MDBA water system models have been developed to explain 
the behaviour of the system over the period from 1983 to 2009. Whilst these equations performed 
reasonably well, this period was dominated by water deliveries for consumptive purposes. There were only 
very limited deliveries for environmental purposes during the calibration period. 

When these same regression equations are used with future environmental demands, which follow a 
significantly different pattern to historic irrigation demands, the predicted volumes of water required for 
system operational losses increases significantly5.  

This forecast behaviour is at odds with recent observed improvements in operational loss performance and 
is attributed to the fact that future demand conditions with 2,750 GL of current consumptive use recovered 
for environmental watering are outside the range of conditions that the current operational loss estimation 
equations have been developed for. It is considered extremely unlikely that the changing demand patterns 
for environmental water deliveries will result in system operators requiring an average of over 100 GL of 
extra operational losses each year to effectively operate the system.  

It was considered realistic that overall average annual operational losses under future demand conditions 
should be similar to recent performance for delivery of consumptive demands. The volume of entitlements 
on issue will be the same and the key difference is the changed distribution of this same demand across the 
water year. 

This business case proposes that the estimates of operational losses required to operate the river system 
should be revised to reflect realistically expected system operations under future demand conditions and 
the improved operational management capability of river operators. 

DELWP considered a wide range of alternative options for the revision of the regression equations to 
estimate operational loss requirements. The equations needed to be able to reproduce “historic” 
operational loss volumes effectively and also generate realistic estimates of loss under future demand 
conditions. A range of options were examined and tested, and the proposed approach presented in this 
business case was arrived at using statistical analysis techniques to optimise the equation fit and provide a 
sound correlation. 

 

1.4.3. Interaction with other initiatives 

The business case also reviewed how far this proposal would interact with other, parallel SDL offset 
proposals. The assessment covered two classes of initiatives – the constraints strategy, and other operating 
rule changes and works and measures initiatives. 

Constraints strategy 
The MDBA released a Constraints Management Strategy (CMS) at the end of 2013, with a target of agreeing 
on proposals to address constraints by 2016. In recognition of this, the business case looked at how far any 
likely outcome of the constraints strategy would interact with this proposal. 

One of the key constraints in the system is the maximum channel capacity downstream of both Hume Dam 
and Yarrawonga.  The CMS includes proposals to increase this capacity to 40,000 ML/day. This business case 
broadly reviewed how this change would affect the proposal to change operational loss provisions under 
future demand conditions. 

                                                           
5 Jacobs 2016 found hat the average annual operational loss in the baseline run over the period from 1895 to 2009 was 782GL/year while in the revised 

benchmark run it was 892GL/year. 
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The assessment indicated that any removal of the current capacity constraints below Hume Dam would be 
unlikely to negatively impact on operational losses required to effectively manage the system. Full details of 
the relationship between order volumes and operational losses are provided in Section 2 of this report. 
Based on this assessment, it is expected that the benefits of this SDL proposal will not be reduced by 
implementation of the CMS. 

Other operating rule changes and works and measures initiatives 
Any potential inter-dependencies for this supply measure, in terms of other measures, cannot be formally 
ascertained at this time.  This is because such inter-dependencies will be influenced by other factors that 
may be operating in connection with this measure, including other supply/efficiency/constraints measures 
under the SDL adjustment mechanism, and the total volume of water that is recovered for the environment.  

It is expected that all likely linkages and inter-dependencies for this measure, including with any constraints 
measures, will become better understood as the full adjustment package is modelled by the MDBA and a 
final package is agreed to by Basin governments. 

1.4.4. A new measure 

The project outlined in this business case is not an anticipated measure, or part of the benchmark conditions 
of development. This proposal is a ‘new measure’ under the Phase 2 Assessment Guidelines and so is eligible 
for full or partial Commonwealth Supply Funding as no funding has been provided or committed to-date by 
the Commonwealth or has already been approved by another organisation. 
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2. Proposal 

2.1. Current operating rules 

The River Murray system is a vast, complex, interconnected system of storages, weirs and irrigation supply 
channels. It receives inflows from catchments, tributary streams and storages, drainage schemes and local 
runoff and water is diverted at major irrigation offtakes, irrigation and urban pumping stations and individual 
household pumps.  

Water in the River Murray covers a distance of 1,585 km after its release from Lake Hume before it reaches 
the South Australian border. Within South Australia, the River Murray extends for a further 640 km before 
the waters reach the Southern Ocean at the Murray mouth. 

Despite the scale and complexity of this system, the key decision the operators can control is determining 
how much water must be released from storage each day to meet the estimated demands across the 
system. Lake Hume is one of the key sites in the supply system, and releases from this storage strongly 
influence flow patterns along the whole length of the river. 

In order to deliver water requirements to users, the system operators must develop a release plan for Lake 
Hume (and other storages) which determines how much water will be released each day from the storage. 
The release plan is reviewed and updated daily to reflect the changing condition of the system. 

 
Releases are planned to meet: 

 Explicit orders placed at various locations along the system. 

 Estimated demands, especially in lower reaches with long travel times from storages where explicit 
orders have not yet been placed or confirmed. 

 Minimum flows required at key points. 

 Transmission losses, which is the water physically lost as flows travel down the river (seepage, 
evaporation etc.). 

 
In addition, the release plan must have regard for the current and forecast condition of the river system 
downstream of the storage. The types of issues that must be factored in and allowed for in planning releases 
include: 

 Inflows from river tributaries. 

 Travel times in the river, and how they are influenced by prevailing conditions. 

 Potential changes to orders/demands/transmission losses over the plan period. 

 External factors that may influence these parameters, such as: 

o Rainfall; 

o Temperature and evapotranspiration; 

o Water user behaviour and likely response to changes in these factors. 

Most of these factors are uncertain and changing, so in order to manage the risk of not being able to meet 
water demands over the planning period, operators are often required to make conservative assumptions 
which may include assuming that tributary inflows will be at the lower end of the estimated range, and 
transmission losses will be at the higher end of the possible range. 
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If the actual system conditions are more favourable than the ‘worst case’ assumptions made, then more 
water will have been released from storage than was actually required to meet demands. The difference 
between the releases that would have been required with perfect knowledge of future conditions and the 
release actually made allowing for the uncertainties is called operational loss. It should be noted that the 
actual levels of operational loss that occur can only be determined in hindsight after releases have been 
made. 

The volume of water required to cover transmission and operational losses needs to be estimated by the 
MDBA and set aside in storage to ensure that the river system can be operated and available water can be 
delivered to entitlement holders at the times and in the volumes they may require throughout the water 
year. Estimates of the reserves required to cover transmission and operational losses are also critical inputs 
to the states’ seasonal determination processes which determine the water available for allocation to 
individual entitlement holders. 

Operational losses also need to be represented in the MDBA’s system models in order to understand how 
the water system may perform under a range of scenarios. Understanding the future operational loss 
requirements allows the amount of water available for allocation to entitlement holders to be simulated. 
This in turn enables future consumptive and environmental water deliveries to be modelled, and therefore 
the likely extent of ecological benefit from environmental water deliveries to be estimated. 

Operational losses are estimated in the Monthly Simulation Model (MSM) of the River Murray system by a 
regression equation which forecasts monthly operational losses based on a range of statistically significant 
variables. The key regression equation is in the following form: 

Equation 1: Operational loss regression equation 

 

Where: 

o Diversions are the gross monthly diversions made by NSW and Victoria. 

o Rain is the monthly rainfall at Deniliquin. 

o Inflows are the monthly inflows from the Kiewa River and Ovens River. 

o Orders are the total monthly orders at Lake Hume for the Murray system. Total orders at Hume are calculated in 
MSM by working up the river from the downstream end adding demands (consumptive and non-consumptive), 
transmission losses and subtracting tributary inflows to calculate the total order for release from Lake Hume. This 
order volume also includes volumes required to meet monthly entitlement flows at the SA border. 

o A, B and C are regression coefficients. The same coefficients apply in all months for estimation of operational 
losses. 

o Valmon is a monthly constant. A different value has been determined for Valmon for each of the 12 months across 
the water year. 

 

The values for the coefficients used in the benchmark and baseline models6 are shown in Table 2. The 
monthly values for the Valmon constant used in the benchmark model are detailed in Appendix 3. 

  

                                                           
6 The baseline is the modelling scenario used to represent the operating conditions of the Murray system as at 30 June 2009 MDBA model run R845. The 

benchmark model is a modelling scenario based on the baseline model, but it assumes that the 2,750 GL SDL reduction has been implemented in full and 
is used to meet environmental demands. The benchmark run referred to in this document is Jacobs Run R23006, which is a re-run of the MDBA revised 
benchmark run R983. 

Operational Loss (GL/mth) = A*(Diversions)*(Rain) - B*(Inflows) - C*(Orders) +  Valmon 
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Figure 2. Commonwealth environmental water holdings over time
7
 

2.2.2. Change in release patterns 

Historically, releases from Lake Hume have been made to respond to demand patterns from consumptive 
users.  The majority of that demand has occurred during the peak irrigation seasons from December through 
until May, to support crop demands over the summer. 

One significant effect of the increased environmental water holdings has been to change the pattern of this 
demand. In addition, the quantum of irrigation based demand has reduced as entitlements have been 
recovered from the consumptive sector and redirected to environmental needs. 

Figure 3 shows the average change in water orders across the year that is expected to occur when the full 
2,750 GL of water is recovered for environmental purposes, as compared to the baseline which represents 
previous usage patterns (as at 2009). In future, there will be a significant increase in water demands in 
winter/spring compared to previous conditions, with reduced demands in the summer/autumn. This 
represents a significant change in the operational dynamics of the River Murray system. 

The proposed future patterns of water delivery are significantly different to those that underpinned the 
development of current operational loss estimates in the MSM. 

 

                                                           
7 CEWH 2015. About Commonwealth environmental water: http://www.environment.gov.au/water/cewo/about-commonwealth-environmental-water 



 

Business case for the improved regulation of the River Murray: An SDL adjustment measure 
11 

 

Figure 3. Average monthly orders at Albury in baseline run (R845) and benchmark run (R23006) 

 

2.2.3. Changing operational practices 

There has been a significant investment over recent years in better management of water systems. Much of 
the investment was targeted at improving irrigation distribution system operations and reducing losses to 
create water savings for environmental flows for the Snowy and Murray Rivers. These type of projects often 
included measures to reduce unplanned outfalls from distribution systems (which frequently ended up as 
unmeasured inflows to the River Murray or its tributaries) and to improve the planning of water deliveries to 
meet demand, coupled with improved monitoring of system performance.  

Other National Water Initiative reform actions around better specification of water entitlements spurred 
investment in metering and water accounting activities to underpin entitlement attributes and support 
trading.  

These type of investments help support improved monitoring and management of the River Murray system, 
which can reduce operational losses. In tandem with these investment programs, the millennium drought 
intensified across the 2000s, and significant focus was directed to efficient system operations and 
minimisation of losses. One of the outcomes of this period was a much improved understanding of system 
losses and their drivers and enhanced capabilities to operate systems more efficiently. 

A workshop was held with senior agency staff across the jurisdictions with an interest in this proposal (23 
March 2015). At the workshop, participants identified some of the key actions and reforms that were likely 
to have had implications for river operations and operational loss behaviour over the period from 2000 to 
2010. A timeline of these key changes in water system management is shown in Figure 4.  

It was concluded that leading up to and following the millennium drought, there has been a significant water 
reform program and a shift in river operational practices. Many of the changes identified were also assessed 
as being enduring changes, which would continue to influence river management activities beyond the end 
of the drought. 
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2.2.4. Analysing the impact of the change 

As noted in Sections 2.2.1, 2.2.2 and 2.2.3, there has been a significant growth in environmental 
entitlements, which will continue until the water recovery targets under the Basin Plan are achieved. This 
shift in entitlement use has and will continue to change release patterns from Lake Hume and other storages 
in the system. 

In order to understand how these fundamental changes in release patterns were likely to affect future 
storage operations, modelling studies of the storage behaviour were analysed. The key modelling scenarios 
that were examined in these studies were: 

 

Comparison of the operation of the system in the benchmark model run to its operation under the baseline 
model conditions highlighted some interesting differences in operational losses.  

Application of the regression equation used to estimate operational loss under the baseline conditions 
resulted in the modelled estimates of operational loss under the benchmark conditions increasing 
significantly. Estimated operational losses had increased significantly over the summer/autumn period 
compared to the baseline conditions (refer Figure 5). 

 

Figure 5. Average monthly operational loss in baseline run (R845) and the revised benchmark run (R23006) 

  

 Baseline: The modelling scenario used to represent the operating conditions of the Murray system as 

at 30 June 2009 (MDBA 2012). MDBA model run R845 is used for all baseline data in this business 

case. 

 Benchmark: A modelling scenario based on the baseline model, but assumes that the 2,750 GL SDL 

reduction has been implemented in full. Jacobs run R23006 has been used for the benchmark 

information quoted in this business case. This run is a re-run of the MDBA revised benchmark (R983) 

in the Jacobs modelling environment, which facilitates “like with like” comparisons to the proposal 

modelling outputs (R23018).  
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The distribution of these changes in estimated operational losses between years was also considered. Figure 
6 shows the average annual operational losses for the baseline conditions and the benchmark scenario. 

 

 

Figure 6. Average annual operational loss in baseline run (R845) and the revised benchmark run (R23006) 

 

As shown in the graph, the average annual operational loss for the baseline conditions was estimated to be 
782 GL/year. For the revised benchmark scenario, the estimated annual losses had increased by 110 GL/year 
on average to 892 GL/year8. 

This observation prompted further analysis of operational loss estimates. The operational loss regression 
equations were developed based on data which was available from 1983 onwards. Importantly this data 
included estimates of actual historic operational losses, which had been used to develop the original 
regression equation in the 1990s. The data set had also been extended up to 2011 as part of the Cap model 
update.  

Figure 7 shows the cumulative operational loss from the baseline/benchmark regression equation (with and 
without the low water availability reduced limits on operations losses), compared to historic estimated 
operational losses.  

                                                           
8 Jacobs 2016, Advanced modelling of improved regulation of the River Murray (Final B), Report prepared by Jacobs for Department of Environment, Land, 

Water and Planning  
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As noted earlier, experienced system operators were of the view that overall average annual operational 
loss under future demand conditions should be similar to recent performance for delivery of consumptive 
demands, given that the volume of entitlements on issue will be the same and the key difference is the 
changed distribution of this same demand across the water year. Given the drivers for change noted earlier, 
there was no strong rationale that could be identified that would explain why operational losses should 
increase by the magnitude forecast under the benchmark water demand and operating conditions. 

In order to look for other lines of evidence in relation to the likely changes in operational losses under 
increased environmental demands, some common environmental watering delivery scenarios were 
considered. The following features were identified in relation to environmental deliveries: 

 Many major environmental deliveries are initiated from Lake Hume. The practice for delivery accounting 
is to estimate the planned Hume release required for consumptive (i.e. non-environmental) purposes. All 
releases in addition to this consumptive demand are fully debited to the environmental account, which 
means there is no potential for increased operational losses compared to planning for consumptive 
deliveries alone. 

 Where the environment orders water for delivery to a specific location (e.g. the offtake to the Hattah 
Lakes pump station or delivery through the Torrumbarry system to Gunbower Forest), the order for 
water and planning for its delivery is equivalent to planning for a consumptive delivery and there is no 
inherent reason why operational loss should be higher. Indeed, experience has shown that 
environmental deliveries are more flexible in relation to timing and flow rate than most irrigation 
demands, and some shortfalls in orders or delays can be tolerated (within limits). This gives operators 
the scope to manage the river more efficiently and better manage the risk of not meeting consumptive 
demands, which will help reduce operational losses.  

This simple scenario testing gave further weight to the conclusion that there was no strong rationale that 
would suggest that operational losses should increase significantly under future environmental water 
demands and operating conditions. 

 

2.3. Proposed operating rules and benefits of change 

There are two key elements of the proposed changes to operating rules associated with this proposal: 

i. Implementation of measures to lock in the improved system operating performance developed over 
the last 15 years, which has created the opportunity for reductions in future operational loss 
requirements, as the 'business as usual’ standard. 

ii. Adoption of revised and updated operational loss estimation techniques. 

2.3.1. Anchoring improved system operational performance 

As noted in Section 2.2.3, there has been a progressive shift in river management practices over the last 15 
years with a strong focus on the efficiency of operations and the minimisation of losses. The changes have 
been driven by a range of factors including extended drought and implementation of water savings projects.  

These drivers have seen the construction of upgraded water management assets and the installation of 
expanded data monitoring networks to provide operators with more frequent, accurate information on 
system operational performance. These upgraded assets and enhanced data collection networks have 
provided the essential building blocks to allow improvements in operational loss performance to be 
achieved.  

In order that the volumes of water that need to be set aside each year to cover operational losses can be 
revised downwards, there needs to be a high degree of confidence that this improved performance can be 
locked in as the business as usual standard for River Murray operations, and that lower operational losses 
can be delivered with repeatability, year in and year out. 
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The Water Liaison Working Group, which brings together river management experts from all jurisdictions 
across the southern connected Basin to review and provide advice to the MDBA on systems operations and 
water accounting issues, has considered this issue. It has advised that operating the river in the manner 
proposed in this report to achieve lower operational losses is feasible, and it is expected that ongoing 
improvements to forecasting and management tools will continue to assist in improving operations12. 

A range of actions have been developed and are proposed to be implemented to provide a high degree of 
certainty that improved system performance and reduced operational losses can be consistently delivered. 
These actions can be grouped into two main categories of activity – improved system operational tools and 
performance monitoring and management actions. 

Improved system operational tools: 

 Implementation of the Source modelling platform for system operational planning. 
The Source modelling platform is a sophisticated modelling environment that is being widely 
adopted as the consistent tool for simulation modelling of water systems in Australia. This modelling 
tool has been developed with strong involvement from the MDBA and Basin jurisdictions. Unlike 
traditional simulation models, which function solely as long-term scenario modelling tools, Source 
includes rainfall-runoff routing routines and has the capability to be run in “operational” mode to 
support real time decision making on water systems management. These sophisticated capabilities 
will support a range of improvements to system operations, including better forecasting of the 
timing and volume of tributary inflows, improved estimation of travel times and access to a range of 
demand forecasting algorithms. (Note: Implementation of Source modelling capabilities is already 
included in the MDBA’s river operations forward program). 

 Implementation of the Flood Early Warning System (FEWS) tool for the collection and management 
of operation data on river flows and diversions, etc. This tool will automate access to water data for 
operational activities and water accounting. FEWS will also support the capture and management of 
the operational data necessary to enable the use of the Source modelling tools. (Note: 
Implementation of FEWS is already included in the MDBA’s river operations forward program). 

 Improved data sharing and integration with state water management agency system planning and 
operations on tributaries and Murray main stem. This will support the provision of additional data 
on tributary flows and forecast water demands to feed into the improved analysis and operational 
management capabilities available through the Source operational management tools. 

 Revision of criteria and guidelines for use supplementary water sources. 
There are a range of water sources available to supplement releases from the upper Murray 
storages in order to meet demands in the River Murray. 
Inter Valley Transfer (IVT) accounts have been established on major tributaries to track and manage 
volumes of water “owed” from the tributaries to the River Murray system. These water obligations 
largely arise through water trade from the tributaries to the Murray. The River Murray system 
operator is able to call water out from these accounts to assist in meeting demands in the system. 
Supplementary water supplies can also be accessed from Lake Victoria, Menindee Lakes and the 
Victorian mid-Murray storages. 
In combination, these supplementary water sources can used to minimise the risk of shortfalls in 
meeting water demands if the River System is being run more efficiently with smaller operational 
loss buffers available. It is proposed that new procedures will be developed to optimise the risk 
management potential of these supplementary water sources. It is expected that these procedures 
will be codified in the O&O document, and will also require collaborative effort with the 
jurisdictions, as IVT rules are established and managed by the relevant jurisdictions. 

                                                           
12 ‘Improved Regulation of the River Murray proposal - WLWG response to the SDLAAC’s request for advice’, correspondence from meeting #175 on 

Thursday 18 June 2015 
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Performance monitoring and management actions: 

 Development of routine operational loss KPIs and measurement and monitoring procedures will be 
undertaken to ensure that oversight of system operation by MDBA and Water Liaison Working 
Group can include regular assessment of operational loss performance. 
The implementation of a number of water savings projects has involved development of techniques 
to make sure that savings are real and continue to be achieved. It is proposed that this bank of 
experience in the jurisdictions will be drawn on to support development of monitoring and 
accountability measures. 
For example, the establishment of loss allowances has been used to lock in improved system 
efficiencies in the Goulburn system and provide a basis for accountability and transparency in 
reporting on system performance. The inclusion of features such as seasonally adjusted cumulative 
loss allowances can also provide sufficient flexibility to allow operators to respond to specific 
seasonal challenges, whilst still remaining within the overall limits set for long term operational loss 
performance. 
It is proposed that the specific form and details of loss allowances and performance monitoring 
systems will be developed and agreed during the implementation phase of the project. 

Further details on the estimated costs for these activities are provided in Section 2.4.1. 

The assessment of system operational changes that have occurred since 1999 (refer Section 2.2.3) strongly 
supports the position that system operators will strive to manage the system as efficiently as possible, and 
the proposed development of system loss allowances coupled with a focus on monitoring system 
performance metrics and application of continuous improvement philosophies to system operations will 
mean that any trend towards increased operational losses will be detected and addressed.  

There is also the prospect that demand patterns will continue to change in the future. Whilst this is certainly 
a possibility, the improvements in operational loss performance since 1999 were achieved in a period of 
significant change in delivery patterns due to extreme drought and increased demand for environmental 
water deliveries. The tools and procedures that are proposed to be implemented as part of this measure will 
provide operators with significantly improved capability to detect and respond to changing demand 
patterns, whilst still maintaining system operational loss performance. 

2.3.2. Adoption of revised operational loss estimation techniques 

The second key element of the proposed rule changes to implement this proposed measure is for the 
estimation of operational losses required to run the River Murray system be updated to better reflect both 
recent improvements in operational loss performance and the range of consumptive and environmental 
water demands expected under future conditions.  

The proposed rule change will still use a regression equation of the form as Equation 1 to calculate monthly 
operational loss estimates, however the coefficients and the Valmon monthly constant term have been 
recalibrated for the period from July 1999 to December 2011 to better reflect the current, more efficient 
river operations practices. The consumptive demands during this period were also lower than during 
previous periods due to a combination of drought and the buy-back of entitlements for the environment, 
which is likely to be more representative of future demand patterns13. 

Equation 3: Proposed operational loss regression equation 

 

                                                           
13 Full details of the process used for reviewing and recalibrating the process for estimates of opera ional losses is provided in Jacobs 2016, Advanced 

modelling of improved regulation of the River Murray (Final B), Report prepared by Jacobs for Department of Environment, Land, Water and Planning  

 

Operational Loss (GL/mth) = A*(Diversions)*(Rain) - B*(Inflows) - C*(Orders) + Valmon 

 (Note: form of equation is the same as existing regression Equation 1) 
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the ongoing restructuring of irrigated agriculture. For these reasons, it is also proposed that as part of the 
implementation phase of this project, procedures will be developed for monitoring ongoing operational loss 
performance. Recommended review timings and triggers will also be developed to ensure that the 
operational loss estimation procedures in the models are regularly updated to reflect prevailing practices. 

2.3.3. Expected outcomes of the proposal 

The expected outcomes of this proposal are that enduring savings in operational losses will be achieved and 
that the estimation of required operational losses will more closely replicate the actual operating losses that 
will be incurred in running the water system. 

In order to assess how well the proposed loss estimation process performed, the revised regression equation 
(together with the revised low water availability loss cap) was tested over the period 1999 to 2011. The 
comparison process involved using the benchmark regression equation to estimate operational losses over 
the same period and then using the proposed new loss estimation equation. Both versions of the equation 
were applied to the same data set of historic values for orders, rainfall, diversions and Kiewa and Ovens 
River inflows, and were compared to the calculated historic operational loss values that had actually 
occurred under these historic operational conditions. 

A graph of the cumulative losses for this period is shown in Figure 8, which demonstrates that the revised 
proposal approach replicates historic operational loss behaviour very closely. It is clearly a much better fit to 
historic data than the benchmark model regression approach. 

 

Figure 8. Cumulative plot of monthly operational loss July 1999 – December 2011
14

 

 

This comparison demonstrated that the proposed rule change could replicate historical behaviour over 
recent years, which was encouraging. This was also not entirely unexpected, as this was the period and the 
data set used to develop the revised regression equation.  

 

To assess the robustness of the revised loss estimation technique, which had been calibrated using data 
from the period 1999 – 2011, the period 2012 – 2014 was used to validate the revised regression equation’s 
performance. 

                                                           
14 The operational losses show are calculated losses based on applying the various regression equations to estimated historic demands and historic climate 

data. They are not derived from MSM-Bigmod model runs. 
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The validation process involved extending the data set in MSM-Bigmod data set from 2011 to include data 
up to the end of the 2013/14 water year. The extended data set was used to determine historical 
operational losses for this period. Operational losses were then estimated by applying the proposed revised 
regression equation to the estimated historic demands and historic climate data over this same period. The 
estimated operational losses were  then compared to the historic operational losses to validate the 
performance of the proposed revised technique. The results of this comparison are shown in Figure 9.15  

In addition operational losses were also separately estimated using the baseline/benchmark regression 
equation. The estimated losses from this equation are also shown on Figure 9 for comparison purposes. 

 

 

 

Figure 9. Cumulative plot of monthly operational loss July 1999 - June 2014 

 
It can be seen that the proposed revised regression equation performs quite well over the period and is 
significantly more accurate in predicting historic operational losses than the benchmark/baseline regression 
equation. It is noted, however that the proposed approach does overestimate operational loss from January 
2012 to June 2014 when compared with historical operational loss. 

In order to examine the performance of the proposed loss estimation equation more closely over this 
period, the outcomes are shown in Figure 10. This shows the extent that the proposed method 
overestimates losses during only the 2012 – 2014 period. It is noted that the proposed approach is 
significantly more accurate than the benchmark/baseline equation over this period. In addition, the 
overestimate of losses for this validation period indicates that the proposed method is conservative. This is 
preferable to an alternative method that underestimates losses. . 

 

                                                           
15 Refer file note “Advanced modelling of improved regulation of the River Murray under future demand conditions” prepared by Jacobs Pty Ltd, 10 July 2105. 
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 Improving data sharing and integration with state water management agency system planning and 
operations on tributaries and Murray main stem. 

 Review and develop new operational guidelines for the use of Inter Valley Transfer (IVT) accounts, 
the Victorian Mid-Murray Storage and Lake Victoria to ensure that these water sources can function 
as effective risk management tools to offset the risk of shortfalls in meeting water demands as the 
river is operated more “tightly” to reduce operational losses. 

 Develop routine operational loss KPIs and measurement and monitoring procedures to ensure that 
oversight of system operation by MDBA and Water Liaison Working Group can include regular 
assessment of operational loss performance. 

 Creation of a new two-year project officer role in the River Murray Operations section of the MDBA 
to work with river operators to document best practice system operations procedures in relation to 
operational loss management (estimated cost ). 

Consulting fees for this work (not including the project officer role in the last dot point) may be in the order 
of ). Total costs for anchoring improved system operator performance are estimated to 
be . 

 

2.4.2. Further testing and refinement of the operational loss estimation technique  

Studies done to support the development of this business case have identified the proposed rule change and 
suggested revised regression coefficients; however it will be necessary to undertake further studies and 
refinements to the proposal before it is able to be used in “business as usual” situations by the MDBA. In 
order to further develop and test the proposed processes for estimating future operational losses, it is 
suggested that the following activities may be required: 

 Refine, recalibrate and retest operational loss estimation techniques as required to finalise an optimised 
process for inclusion in future modelling. 

 Documentation of the calibration and validation processes undertaken and the goodness of fit achieved 
for the correlation, etc. Design and documentation of procedures required for monitoring ongoing 
operational loss performance and recommended review timings and triggers to ensure that the 
operational loss estimation procedures in the models are regularly updated to reflect prevailing 
practices. 

Whilst the MDBA has the skills internally to undertake this work, it is likely that its skilled modelling 
resources will be heavily committed to a range of higher priority Basin Plan modelling tasks, so this work has 
been costed on the basis of it being undertaken by external resources. Estimated consulting fees for this 
work are . It is expected that this work will involve several discrete projects, which may 
extend over several years. This work will also need to be co-ordinated and integrated with studies to develop 
and optimise an overall package of SDL adjustment measures. 

2.5. Operation date for proposal  

The project can be implemented as soon as the package of SDL measures is approved by SDLAAC. It is 
assumed that all operating rule change projects, where possible, will be implemented in parallel to ensure 
minimum duplication of implementation activities including consultation with stakeholders. Implementation 
of the project is expected to require a maximum of three years total duration. The Phase 2 Guidelines 
indicate that by 30 June 2016 SDLAAC will determine the package of project proposals that will advance to 
Phase 3. Therefore, the measures are expected to enter into operation by 30 June 2018. 

The expected implementation schedule for the projects is illustrated below (Figure 11). The implementation 
schedule outlined is highly conservative and includes a significant contingency allowance. The project could 
be fast-tracked if and as required by SDLAAC. 
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Figure 11.  Proposed implementation timeframe for the project 
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Table 11: Testing of specific flow indicators and limits of acceptable change for each reach (DELWP preliminary 
estimate using the MDBA scoring tool) 

 

Note 1. The frequency columns have been colour codes to show more frequent events in darker shades of green and - 
less frequent events in lighter shades of green.  
Note 2. *The limits of change test result for B5, B6, G4, H2, H4, C7 E4 and E5 indicates that these SFIs do not meet the 
requirements of subclause ii/iii because the proposal modified the level success of each SFI by more than 10%/15% of 
the benchmark result. However, in this case, the level of success for these SFIs actually increases (by more than 
10%/15%) and has therefore been interpreted as a positive outcome. 
Note 3. ^The limits of change test result for E1 indicates that this SFI may not meet the requirements of subclause iii, as 
the frequency result falls below the baseline model result. However, in this case, the benchmark result also falls below 
the baseline result, while the proposal either meets or exceeds the benchmark result, providing a positive outcome 
relative to the benchmark. 
.  

LIMITS OF CHANGE

Indicator Description

Minimum 

consecutive 

days

Start 

month

End 

month
Target

Basel ine 

(R845)

Benchmark 

(R23006)

Proposal  

(R23018)
Test result

passed

B1 12.5 GL/d for 70 days 7 Jun Nov 70 - 80 % 50% 78% 80% passed

B2 16 GL/d for 98 days 7 Jun Nov 40 - 50 % 30% 53% 52% passed

B3 25 GL/d for 42 days 7 Jun Nov 40 - 50 % 30% 46% 46% passed

B4 35 GL/d for 30 days 7 Jul Jun 33 - 40 % 24% 36% 36% passed

B5 50 GL/d for 21 days 7 Jul Jun 25 - 30 % 18% 17% 19% passed*

B6 60 GL/d for 14 days 7 Jul Jun 20 - 25 % 14% 11% 15% passed*

B7 15 GL/d for 150 days 7 Jun Dec 30% 11% 36% 36% passed

passed

G1 16 GL/d for 90 days 7 Jun Nov 70 - 80 % 31% 67% 67% passed

G2 20 GL/d for 60 days 7 Jun Nov 60 - 70 % 34% 66% 66% passed

G3 30 GL/d for 60 days 7 Jul Jun 33 - 50 % 25% 39% 39% passed

G4 40 GL/d for 60 days 7 Jul Jun 25 - 33 % 11% 21% 24% passed*

G5 20 GL/d for 150 days 7 Jun Dec 30% 7% 27% 28% passed

passed

H1 40 GL/d for 60 days 7 Jun Dec 40 - 50 % 30% 46% 46% passed

H2 50 GL/d for 60 days 7 Jun Dec 30 - 40 % 19% 30% 33% passed*

H3 70 GL/d for 42 days 7 Jun Dec 20 - 33 % 11% 18% 19% passed

H4 85 GL/d for 30 days 7 Jul Jun 20 - 30 % 10% 11% 12% passed*

H5 120 GL/d for 14 days 7 Jul Jun 14 - 20 % 8% 9% 9% passed

H6 150 GL/d for 7 days 7 Jul Jun 10 - 13 % 5% 6% 7% passed

passed

C1 20 GL/d for 60 days 60 Aug Dec 71 - 80 % 43% 71% 71% passed

C2 40 GL/d for 30 days 7 Jun Dec 50 - 70 % 37% 57% 57% passed

C3 40 GL/d for 90 days 7 Jun Dec 33 - 50 % 22% 39% 39% passed

C4 60 GL/d for 60 days 7 Jun Dec 25 - 33 % 12% 26% 28% passed

C5 80 GL/d for 30 days 7 Jul Jun 17 - 25 % 10% 13% 14% passed

C6 100 GL/d for 21 days 1 Jul Jun 13 - 17 % 6% 8% 9% passed

C7 125 GL/d for 7 days 1 Jul Jun 10 - 13 % 4% 5% 6% passed*

passed

E1 1,500 ML/d for 180 days 1 Jun Mar 99 - 100 % 96% 94% 94% passed^

E2 5 GL/d for 60 days 7 Jun Dec 60 - 70 % 39% 66% 62% passed

E3 5 GL/d for 120 days 7 Jun Dec 35 - 40 % 22% 33% 35% passed

E4 18 GL/d for 28 days 5 Jun Dec 25 - 30 % 15% 17% 20% passed*

E5 30 GL/d for 21 days 6 Jun Dec 17 - 20 % 12% 12% 15% passed*

passed

D1 7 GL/d for 10 days 10 Jan Dec 70 - 90 % 51% 60% 60% passed

D2 17 GL/d for 18 days 18 Jan Dec 20 - 40 % 18% 22% 22% passed

D3 20 GL/d for 30 days 30 Jan Dec 14 - 20 % 10% 10% 10% passed

D4 25 GL/d for 45 days 45 Jan Dec 8 - 10 % 8% 8% 8% passed

D5 45 GL/d for 2 days 2 Jan Dec 8 - 10 % 8% 7% 7% passed

FREQUENCY

LOWER DARLING - LOWER DARLING FLOODPLAIN

MURRAY - EDWARD WAKOOL RIVER SYSTEM

MURRAY - BARMAH-MILLEWA FOREST

MURRAY - GUNBOWER-KOONDROOK-PERRICOOTA

MURRAY - HATTAH-KULKYNE LAKES

MURRAY - RIVERLAND CHOWILLA FLOODPLAIN
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Table 12: Testing of limits of acceptable change for the Coorong, Lower Lakes and Murray Mouth (DELWP preliminary 
estimate using the MDBA scoring tool) 

 

Note 1. The frequency columns have been colour coded to show events that exceed the target in green, and events 
that do not meet the target in orange. 
 

   

LIMITS OF CHANGE

Indicator Description
Start 

month

End 

month
Target

Basel ine 

(R845)

Benchmark 

(R23006)

Proposal  

(R23018)
Test result

passed

1

Lake Alexandrina  sa l ini ty: 

Percentage of days  that Lake 

Alexandrina  sa l ini ty i s  less  than 

1,500 EC

Jul Jun 100% 96% 100% 100% passed

1

Lake Alexandrina  sa l ini ty: 

Percentage of days  that Lake 

Alexandrina  sa l ini ty i s  less  than 

1,000 EC

Jul Jun 95% 89% 100% 99% passed

2

Barrage flows: Percentage of years  

that barrage flows  are greater than 

2,000 GL/yr (measured on a  three 

year rol l ing average) with a  

minimum of 650 GL/yr

Jul Jun 95% 75% 97% 97% passed

3

Barrage flows: Percentage of years  

that barrage flows  are greater than 

600 GL for any two year period

Jul Jun 100% 98% 100% 100% passed

4

Coorong Sa l ini ty: South Lagoon 

average dai ly sa l ini ty 96th 

percenti le (grams per l i tre)

Jul Jun 100 112 65 69 passed

5

Mouth Openness : Percentage of 

years  mouth open to an average 

annual  depth of 1.0 meters  (-1.0 m 

AHD) or more

Jul Jun 90% 76% 95% 92% passed

5

Mouth Openness : Percentage of 

years  mouth open to an average 

annual  depth of 0.7 metres  (-0.7 m 

AHD) or more

Jul Jun 95% 84% 97% 96% passed

COORONG, LOWER LAKES, MURRAY MOUTH INDICATORS

FREQUENCY
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Table 13: Net increase in number of successful events and maximum duration of dry spells for each SFI (DELWP 
preliminary estimate using the MDBA scoring tool) 

 

Note: ‘Successful events’ are those that achieve the intended hydrologic conditions of each SFI. Given that a variety of 
other non-flow related factors influence whether an event achieves the intended ecological response, a hydrological 
‘successful event’ should not be interpreted as necessarily being an ecologically successful event. 

 

  

Indicator Description

Minimum 

consecutive 

days

Start 

month

End 

month

Benchmark 

(R23006)

Proposal  

(R23018)
Net increase

Benchmark 

(R23006)

Proposal  

(R23018)

Net 

increase

MURRAY - BARMAH-MILLEWA FOREST

B1 12.5 GL/d for 70 days 7 Jun Nov 89 91 2 4 4 0

B2 16 GL/d for 98 days 7 Jun Nov 60 59 -1 6 4 -2

B3 25 GL/d for 42 days 7 Jun Nov 53 53 0 6 6 0

B4 35 GL/d for 30 days 7 Jul Jun 41 41 0 14 14 0

B5 50 GL/d for 21 days 7 Jul Jun 19 22 3 22 22 0

B6 60 GL/d for 14 days 7 Jul Jun 13 17 4 24 22 -2

B7 15 GL/d for 150 days 7 Jun Dec 41 41 0 9 9 0

G1 16 GL/d for 90 days 7 Jun Nov 76 76 0 6 6 0

G2 20 GL/d for 60 days 7 Jun Nov 75 75 0 6 6 0

G3 30 GL/d for 60 days 7 Jul Jun 44 44 0 9 9 0

G4 40 GL/d for 60 days 7 Jul Jun 24 27 3 21 21 0

G5 20 GL/d for 150 days 7 Jun Dec 31 32 1 14 13 -1

H1 40 GL/d for 60 days 7 Jun Dec 52 52 0 9 9 0

H2 50 GL/d for 60 days 7 Jun Dec 34 38 4 13 12 -1

H3 70 GL/d for 42 days 7 Jun Dec 21 22 1 22 21 -1

H4 85 GL/d for 30 days 7 Jul Jun 12 14 2 22 22 0

H5 120 GL/d for 14 days 7 Jul Jun 10 10 0 22 22 0

H6 150 GL/d for 7 days 7 Jul Jun 7 8 1 24 24 0

C1 20 GL/d for 60 days 60 Aug Dec 81 81 0 4 4 0

C2 40 GL/d for 30 days 7 Jun Dec 65 65 0 9 9 0

C3 40 GL/d for 90 days 7 Jun Dec 44 45 1 13 13 0

C4 60 GL/d for 60 days 7 Jun Dec 30 32 2 13 13 0

C5 80 GL/d for 30 days 7 Jul Jun 15 16 1 22 22 0

C6 100 GL/d for 21 days 1 Jul Jun 9 10 1 22 22 0

C7 125 GL/d for 7 days 1 Jul Jun 6 7 1 34 28 -6

E1 1,500 ML/d for 180 days 1 Jun Mar 107 107 0 4 3 -1

E2 5 GL/d for 60 days 7 Jun Dec 75 71 -4 4 5 1

E3 5 GL/d for 120 days 7 Jun Dec 38 40 2 13 9 -4

E4 18 GL/d for 28 days 5 Jun Dec 19 23 4 22 22 0

E5 30 GL/d for 21 days 6 Jun Dec 14 17 3 22 22 0

D1 7 GL/d for 10 days 10 Jan Dec 68 68 0 7 7 0

D2 17 GL/d for 18 days 18 Jan Dec 25 25 0 29 29 0

D3 20 GL/d for 30 days 30 Jan Dec 11 11 0 29 29 0

D4 25 GL/d for 45 days 45 Jan Dec 9 9 0 29 29 0

D5 45 GL/d for 2 days 2 Jan Dec 8 8 0 29 29 0

MURRAY - EDWARD WAKOOL RIVER SYSTEM

LOWER DARLING - LOWER DARLING FLOODPLAIN

NUMBER OF YEARS WITH SUCCESSFUL EVENTS MAXIMUM DRY SPELL (YEARS)

MURRAY - GUNBOWER-KOONDROOK-PERRICOOTA

MURRAY - HATTAH-KULKYNE LAKES

MURRAY - RIVERLAND CHOWILLA FLOODPLAIN
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3.4. Third party impacts 

Third party impacts arise when individuals, who were not involved in a decision by others to undertake an 
action, incur costs (or benefits) as a result of that action. Third party impacts, which are also sometimes 
called externalities, are often a point of concern in water resource management when transactions between 
two willing parties such as a water trade, may give rise to an impact on a “third-party” not involved in the 
transaction. 

Projects such as this one, which proposes changes (reductions) in the estimated volume of water required to 
cover operational losses involved in running the River Murray system, will inevitably give rise to a range of 
concerns about the potential for such changes to create third party impacts. The key areas where concerns 
may arise have been identified as relating to the overall reliability of water entitlements and changes in the 
volume and frequency of spills from Lake Hume. Additionally, with a complex supply system such as the 
River Murray, changes in the management of operational losses can have the potential to create flow on 
changes in other areas such as operation of Lake Victoria and management of the quality and quantity of 
flows to South Australia and the ability to meet water demands across the system.  

 

3.4.1. Entitlement reliability 

The key element of the proposed operating rule change is to explicitly recognise recent improvement in 
system operational planning practices which result in more efficient operation of the system and reduce the 
estimates of operational loss volumes required compared to the estimates under benchmark conditions.  

This has the effect of reducing the volume of operational losses that would be required in future once large 
volumes of water are recovered for the environment, compared to the situation of continuing to use the 
existing rule that estimates the required operational loss volumes based on system performance and 
demand patterns that existed prior to 2000. Figure 12 and Figure 13 show the volume and pattern of 
operational loss volumes with and without this proposed rule change. 

 

 

Figure 12: Average monthly operational losses 
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Figure 13. Average annual operational losses 

 

As shown in the graph, the average annual operational loss for the baseline conditions was estimated to be 
782 GL/year. For the revised benchmark scenario, the estimated annual losses had increased by 110 GL/year 
on average to 892 GL/year. The proposal results in an average annual operational loss of 528 GL/year. 

If operational losses increase under future demands as forecast in the benchmark conditions, more water 
will be released than is required to meet downstream water requirements and to manage the risks of 
shortfalls arising from uncertainty associated with tributary inflows and future demands.  Once water is 
released from Lake Hume and becomes operational losses, if it is not able to be re-regulated it cannot be 
included in the assessments of water available to NSW and Victoria (known as state shares) under the water 
sharing arrangements in the Murray Darling Basin Agreement.  The water available to NSW and Victoria 
under state shares is used to first meet the shared obligation to provide South Australia’s entitlements, and 
then is available for allocation against retail entitlements issued by each jurisdiction.   

Since the overall impact of reduced operational losses is to retain more water in storage, this is expected to 
be positive in relation to the water available for allocation to water entitlements compared to the situation 
that would apply if the rule change wasn’t implemented.  

Modelling has shown some minor variations in a number of statistics associated with water availability 
compared to the baseline/benchmark conditions but overall confirmed that there are no significant impacts 
on reliability19. 

Focusing too much on model outcomes associated with system reliability for individual project can be 
misleading as the model outcomes associated with these estimates may well vary when packaged and 
modelled with other projects. This outcome occurs because projects interact with each other. In some cases, 
the positive impacts of one project will be magnified by the positive impacts of another. In other cases, the 
reverse occurs where the positive impacts of one project will be diminished when modelled collectively with 
one or more other projects. 

 

  

                                                           
19 Note, DELWP will provide the detailed results and data from the modelling to relevant jurisdictions to inform the assessment of this business case 
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3.4.2. Spillable water accounts 

There are a number of water accounts held in MDBA reservoirs that are debited when water spills from the 
storage. These spillable accounts exist at the wholesale and retail water accounting levels. Examples of 
spillable water accounts at the wholesale level include: 

 South Australia’s Storage Right 

 River Murray Increased Flows in Hume Account 

 Barmah-Millewa Forest Environmental Water Allocation. 

At the retail level, allocations against several types of entitlement can be debited in response to the amount 
of spill that occurs. These accounts include: 

 NSW Adaptive Environmental Water Accounts 

 Victorian Spillable Water Accounts. 

Debits to these accounts occur as a result of a physical spill from the storage, and may also follow from 
internal spills from the Victorian or NSW half share of the reservoir volume, depending on the rules 
governing the specific entitlement type.  

As noted above, the fundamental effect of the proposed rule change is to reduce the volume of operational 
losses that would be required in future once large volumes of water are recovered for the environment, 
compared to the situation if the existing rule continued to be used that estimates the required operational 
loss volumes based on system operational performance and demand patterns that existed prior to 2000. 

If less water is released for operational losses, storages will be at higher levels on average compared to the 
benchmark assumptions, with implications for spill behaviours. However, under the proposed rule change 
the average annual volume of operational losses is expected to be very similar to recent performance under 
baseline water demand conditions. Figure 14 provides a comparison of spill volumes. It can be seen that the 
proposal results in somewhat higher spill volumes during the summer and autumn than the benchmark or 
the baseline. Spill volumes in the winter and spring are similar to the baseline conditions. 

 

 

Figure 14. Monthly average spills from Lake Hume 

The potential impact of these higher spill volumes on flood mitigation downstream of Lake Hume has also 
been assessed. Modelling indicates that the proposal will result in slightly more days of overbank flows 
between Hume and Yarrawonga (i.e. flows in excess of 25,000 ML/d) compared to the benchmark conditions 
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over the course of the year (Figure 15). On average, it is estimated there will be three more days per year of 
flows above 25,000 ML/d at Doctors Point than under baseline conditions. 

 

Figure 15. Average number of days per month with flows in excess of 25,000 ML/d at Doctors Point: 

 

Modelling also indicates that the number of days of minor flooding (i.e. flows in excess of 44,000 ML/d) 
marginally increases under the proposal compared to the benchmark, from an average of 7.6 days/year to 
8.5 days/year (Figure 16).  

 

 

Figure 16. Average number of days per month with flows in excess of 44,000 ML/d at Doctors Point 
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3.4.3. Flows to South Australia 

Given the distances involved, specific changes to releases from the upper Murray and Menindee Lakes 
storages are somewhat attenuated by the time they reach the South Australian border. Figure 17 shows that 
under both the benchmark and the proposed rule change, monthly flows to South Australia are considerably 
higher than the historic situation represented by the baseline. Average annual flows to South Australia under 
the proposed rule change are slightly lower than those under the benchmark conditions due to lower 
operational losses, while the timing of flows sees a slight increase in spring and slight decrease in autumn 
(Figure 17). 

 

Figure 17: Average flow to South Australia each month 

 

 

Figure 18: Mean salinity levels at Morgan each month 

The benchmark and the proposed rule change also demonstrate the improved salinities associated with 
higher flows to South Australia for environmental purposes compared to the baseline (Figure 18, Figure 19). 
Mean monthly salinities under the proposed rule change are slightly higher than those forecast under 
benchmark conditions, with a slight decrease in salinity in October and November (Figure 18). Figure 19 
shows the annual 95th percentile salinities at Morgan, with similar outcomes for the benchmark and the 
proposal. Both are below the baseline 95th percentile salinity levels. 
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Figure 19: Percentage of years that the annual 95th percentile salinity level at Morgan exceeds a given level 

Figure 20 shows that the performance of Lake Victoria under the proposal is similar to the benchmark during 
late spring to autumn (i.e. October to May), but Lake Victoria would hold less water under the proposal from 
June to September. Compared to baseline conditions, the proposal would see Lake Victoria hold more water 
during October to April and hold less water from June to September. 

 

Figure 20. Storage levels in Lake Victoria in each year 

In addition to the above analysis of flow rates and salinity levels, South Australian representatives suggested 
a broader and more detailed suite of modelling output metrics for consideration in this business case. 
Appendix 4 provides the detailed results of the assessment against each matter raised by the South 
Australian representatives. Appendix 4 demonstrates that on every measure of flow and salinity the 
proposal provides conditions that are equivalent to the benchmark conditions, aside from an improvement 
identified for the maximum salinity in the Coorong Southern Lagoon. When compared to the baseline, the 
proposal provides an improvement on every measure. 
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3.5. Classification as an SDL adjustment measure 

At the jurisdictional agency workshop (23 March 2015), the question was raised as to whether this proposed 
rule change should be considered to be an SDL adjustment measure. There were two areas of uncertainty 
raised: 

i) Should the change to the processes to estimate the future operational loss requirements be treated 
as a rule change supporting an SDL adjustment, or should it be treated as an update to the 
benchmark model. 

ii) The changed operating behaviour that supports the rule change occurred from 2000 onwards, so it 
predates the Basin Plan and should be part of the baseline and benchmark, rather than an SDL 
adjustment. 

These are valid queries, as this is a complex proposal dealing with operational losses which can only be 
identified and understood in hindsight. 

The Basin Plan was developed and approved on the basis of a number of key elements: 

 The MDBA undertook significant analysis and considered multiple lines of evidence to determine the 
proposed environmentally sustainable level of take (ESLT). 

 The reduction in diversions that was required to achieve the ESLT was determined, and hydrologic 
modelling was used to determine the environmental outcomes that could be achieved with this 
reduction in diversions. The reduction in diversion selected was an average of 2,750 GL/year 

 Modelling of the environmental outcomes associated with a reduction in diversions of 2,750 GL/year 
was based on the knowledge (or best assumptions in lieu of full knowledge) available at the time in 
relation to the water demands of environmental assets, the manner in which water could be delivered to 
those assets and the expected eco-hydraulic response to environmental water deliveries. This 
knowledge was coded into a model known as the benchmark model. 

 As part of the negotiations around the Basin Plan, it was recognised that there may be scope to identify 
means to deliver water more efficiently to environmental assets. It was agreed that if this was possible 
through construction of works or changes in the manner in which the water system was operated and 
equivalent environmental outcomes could be achieved with less water than the proposed 2,750 GL 
reduction in diversions, than an SDL adjustment could be approved to reflect this. The preamble to 
Chapter 7 of the Basin Plan notes, “a ‘supply measure’ is a measure that increases the quantity of water 
available before take for consumptive use. The measure may do this either by making water available for 
environmental management without reducing consumptive take (e.g. through reducing evaporation 
losses at a storage) or by allowing environmental managers to achieve the same outcomes more 
efficiently, thus reducing the amount of water needed for the environment. Supply measures allow the 
same overall environmental outcomes to be achieved without needing to reduce consumptive take as 
much as originally anticipated in the Basin Plan”. 

The key principle underpinning this process was that the level of environmental outcome achievable was 
determined based on the level of knowledge available in 2012 when the Basin Plan was approved. It was 
understood that this knowledge was not perfect and if improved knowledge came to hand that showed the 
equivalent level of outcome could be achieved with less water than assumed under the benchmark, the 
recovery target could be adjusted down accordingly. 

The changes to Hume Dam airspace management and pre-releases rules were accepted for further 
development as a legitimate SDL adjustment measure under Phase 2, as they complied with these principles. 
That rule change was based on the observation that the pre-release rules used in the benchmark model did 
not adequately allow for future environmental demands. It was recognised that the estimation of pre-
release requirements in the benchmark, which was based on the processes used when the only demands 
were for consumptive purposes, could be improved by developing a better understanding of how 
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environmental water releases would interact with and affect required pre-releases. This in turn led to the 
opportunity to reduce pre-releases and generate an SDL adjustment. 

This current rule change proposal has strong parallels to the Hume air space management proposal. It was 
observed that the estimates of operational loss required in the benchmark model did not adequately allow 
for future environmental demands.  It was recognised that the estimation of operational loss requirements 
in the benchmark, which was based on the processes used when the only demands were for consumptive 
purposes, could be improved by developing a better understanding of how environmental water releases 
would interact with and affect required operational losses. This has identified an opportunity to reduce 
releases which would contribute to operational losses and generate an SDL adjustment. 

The reduction in water required to achieve an equivalent environmental outcome as a result of this 
operational loss rule change is based on knowledge and analysis which was not available at the time when 
the benchmark model was finalised, so it is legitimately an SDL adjustment measure. 

In relation to the timing question, whilst the “on ground” operator behaviours that supported the analysis 
and development of a new loss estimation technique were occurring prior to the benchmark modelling, they 
were not understood and included in the benchmark model. This is analogous to the situation around the 
TLM works and measures, where the works were known and were being installed prior to the benchmark, 
but an understanding of how they would deliver water more efficiently to environmental assets was not 
included in the benchmark, so these projects are now being accepted as legitimate SDL adjustment 
measures. Additionally, whilst many of the changes to river management noted may have been initiated and 
observed before 2009, the proposed actions in Section 2.3.1 and 2.3.2 are required to ensure that these 
benefits are enduring and can be confidently relied on as an SDL adjustment measure. 

 

3.6. Outcomes conclusions 

The assessment of the outcomes of the project suggests that the proposed change will generate significantly 
greater environmental benefits than were estimated for the benchmark model. 

Overall, the proposal’s effects on entitlement reliability are generally very similar to those expected under 
the benchmark conditions. Holders of water entitlements in the storage should see a slight increase in the 
security of the entitlements compared to baseline conditions as the reduction in operational loss 
requirements should mean a larger volume is retained in storage benefiting the allocation available for all 
entitlement holders. 

It is also concluded that the proposal is consistent with the principles underpinning the SDL adjustment 
provisions in the Basin Plan and IGA, and is analogous to other rule changes that have been accepted and 
endorsed as legitimate SDL adjustment measures. 
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5. Project delivery 

5.1. Project delivery risks 

The overarching approach and methodology to the risk assessment requirements of the Phase 2 Assessment 
Guidelines are more fully set out in Sections 3.1 and 3.2 above. Section 3 also reports on the review of risks 
related to adverse ecological impacts and risks from operation of the measure.  This section reports on the 
risks related to the development and delivery of the project. 

Appendix 8 of the Guidelines confirms that the primary risks anticipated for ‘Project development and 
delivery’ are: 

 design risks  

 risks to project completion on time  

 the risk of project failure  

 the inability to deliver the project within budget.  

These risks are applicable where works and measures require the construction of major infrastructure. 
However, these risks are largely immaterial for this proposal, as the business case involves an operating rule 
change.  

The minor project development and delivery risks are described in more detail, together with the proposed 
mitigation actions in Table 15. The proposed mitigation actions are expected to be able to reduce all 
identified risks to acceptably low levels. 
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5.2. Legal and regulatory requirements 

Once a package of SDL measures is approved under the provisions set out in the Basin Plan and the 
Intergovernmental Agreement on Implementing Water Reform in the Murray Darling Basin (2013), this rule 
change can be implemented. 

As detailed in Section 1.4, the proposed rule change is consistent with the provisions of the Murray-Darling 
Basin Agreement and the general objectives and outcomes set out in the O&O document approved by BOC.  

The key changes that would be required to implement the rule change are: 

 The MDBA’s key MSM-Bigmod model will need to be updated to reflect the approved rule change for 
estimating the volumes of water required to cover operational losses in future modelling studies. This 
will require the detailed proposed changes to the model to be reviewed and endorsed by SDLAAC 
Technical Working Group and by BOC before adoption by the MDBA.  

 A range of existing and new procedures will need to be updated to lock in the improved system 
operating performance developed over the last 15 years as the business as usual standard. This also 
includes the implementation of a number of new water system planning and management tools.  It is 
expected that these changes will fall within the delegated authority of a MDBA senior officer. 

The operational arrangements for the planning and modelling the River Murray system are continually 
evolving and amendments to the operational procedures and models occur from time to time. 
Consequently it is not anticipated that there will be any significant legal or regulatory approval barriers to 
implementation of this rule change, once the change has been adopted as an SDL adjustment measure. 

 

5.3. Governance and project management 

This operational rule change will require actions to be undertaken by and within the MDBA, so it is 
appropriate that the MDBA should assume project management responsibilities for implementing the 
change once it has been approved as an SDL adjustment measure.  

Whilst the allocation of specific project management roles and responsibilities is a matter for the MDBA, a 
significant component of the changes relates to the work practices of the operations group, so this may be 
a suitable area to assume overall responsibility for implementation of the rule changes. It is also likely that 
the operations group will have responsibility for a number of rule change SDL adjustment measures, so 
overall project implementation and co-ordination of resourcing, etc. may also be more efficiently managed 
within the same group. Consideration could also be given to allocating some of the tasks to jurisdictions for 
delivery. For example, DELWP has already developed a strong understanding of the operational loss 
estimation techniques and may be able to manage some of the consultancy studies. 

This rule change has significant similarities to other rule change processes that are frequently undertaken 
by the operations group. The usual model for managing these changes is for the Water Liaison Working 
Group to monitor project progress and provide advice to the MDBA on issues that may arise, under the 
overarching oversight of Basin Officials Committee which will exercise formal governance responsibilities in 
relation to approval of specific rule changes affecting river operations. This well-developed governance 
process, which is codified through the Agreement and O&O document, is an efficient, effective approach to 
overseeing the implementation of the proposed rule change. 

 

5.4. Monitoring and evaluation 

The key monitoring and evaluation requirements are to ensure that the approved rule change is being 
implemented, and that management of the water system operational losses remains in line with recent 
performance which has formed the basis for the rule change. The implementation program includes 
allowance for the development of formal loss allowances together with routine operational loss KPIs and 
measurement and monitoring procedures. This will  ensure that oversight of system operation by MDBA 



 

Business case for the improved regulation of the River Murray: An SDL adjustment measure 
49 

and Water Liaison Working Group can include regular assessment of operational loss performance. The 
development of the revised loss estimation techniques includes provision for the design and 
documentation of procedures required for monitoring and recommending review timings and triggers to 
ensure that the operational loss estimation procedures in the models are regularly updated to reflect 
prevailing practices. 

More broadly, the final monitoring and evaluation plan (MEP) for this supply measure will be informed by 
broader intergovernmental arrangements for Basin-wide monitoring and evaluation under the Basin Plan.  
This measure is expected to contribute to the achievement of outcomes under two key Chapters of the 
Plan, namely:  

i) the delivery of ecological outcomes under Chapter 8; and  

ii) under Chapter 10, meeting the relevant sustainable diversion limit/s, which must be complied with 
under the state’s relevant water resource plan/s (WRPs) from 1 July 2019. 

While the MDBA has specific responsibilities regarding evaluation of outcomes at the Basin scale, the states 
are responsible for reporting on relevant matters once implementation of specific Basin Plan Chapters 
commence within a state. With regard to this supply measure, this will include five yearly reporting on 
environmental outcomes at an asset scale (Chapter 8), and annually reporting on WRP compliance (Chapter 
10).  Victoria’s participation in the MDBA’s monitoring and evaluation framework will effectively allow for 
outcomes under both Chapters to be effectively assessed and reported. 

This approach closely aligns with agreed arrangements under the Basin Plan Implementation Agreement, 
where implementation tasks are to be as streamlined and cost-efficient as possible.  

 

  



 

Business case for the improved regulation of the River Murray: An SDL adjustment measure 
50 

6. Conclusion 

This business case details a proposal for locking-in recent efficiency improvements in water system 
management techniques, which are also supported by an updated approach for estimating the operational 
loss requirements for the River Murray system.  

Operational losses need to be represented in the MDBA’s system models in order to understand how the 
water system may perform under a range of scenarios. Understanding the future operational loss 
requirements allows the amount of water available for allocation to entitlement holders to be simulated. 
This in turn enables future consumptive and environmental water deliveries to be modelled, and therefore 
the likely extent of ecological benefit from environmental water deliveries to be estimated. 

The aim of the proposed rule change is to better understand and allow for the likely operational losses that 
will be incurred in future when delivering large scale environmental water demands. Under the proposed 
rule change, recent improvements in water system management techniques will be consistently applied to 
future system operational planning. Modelling indicates that by implementing the proposed rule change, 
the previously estimated increase of an additional 110 GL/yr of operational loss required for the benchmark 
conditions (compared to the baseline) can be avoided. Implementation of the proposed rule change will 
maintain operational losses at levels consistent with recent good performance, which is lower than the long 
term average operational losses incorporated in the baseline model.  

Modelling studies indicate that the proposed rule change also results in significantly improved 
environmental outcomes compared to the benchmark modelling, utilising the same 2,750 GL of 
environmental water recovery. This creates the potential for this rule change to make a positive 
contribution to a package of measures that could be assessed for SDL adjustment opportunities. 

Modelling has identified that third party impacts will be broadly neutral, with reliability of entitlements 
being maintained under this proposal. Under the proposal, overall annual average volumes of spill from 
Lake Hume increase somewhat over the summer/autumn period compared to the baseline and benchmark 
scenarios, contributing to some of the improved environmental outcomes.  Modelling also indicates that 
overall the proposal will result in slightly more days of overbank flows between Hume and Yarrawonga (i.e. 
flows in excess of 25,000 ML/d) compared to the benchmark conditions, with a marginal increase in the 
duration of flows above minor flood level at Doctor’s Point. 

Projected flows across the border to South Australia also meet current and projected values in terms of 
flow and water quality.  

The project will be low cost to implement as a rule change and is subject to robust governance and project 
management controls. 
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Appendix 5. Minutes of workshop - 23 March 2015 
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3. Ecosystem outcomes 

Unseasonal flooding of Barmah-Millewa. And also unseasonal inundation of floodplain 
wetlands. Hume-Yarrawonga modelling – wetland inundation (Jacobs doing this at the moment 
for NECMA). Potential to get positive result from reduction in floodplain wetland inundation.  

4. Third party impacts 

SA – changes to operational rules can mean a reduction in inflows to Lake Victoria.  

Water supply offtakes – Albury City Council, NE Water. Office of Water – not heard of any 
concerns. Can follow up in the development of the business case.  

5. Preferred option 

The proposal isn’t that bold. BOC suggested - should be trialling above 25,000ML/d too. Above 
25,000 is at flood ops. How is >25,000 treated in the proposed rule change? 

6. Other?? 

 

SA issues: 

Would like to see how this proposal might change flows in volume and timing. How will it impact on 
entitlement flow? 

Does it change SA storage right? 

Are there any water quality and salinity impacts to SA?  

Changing when water is being delivered – is there any detriment to downstream environmental 
assets? Would the SDL adjustment method pick up any of the in channel ecosystem assets? 

How do the DELWP propose to ensure that this change is enduring – change to O&O? creation of 
entitlement?? 

Clarify and prioritise issues 
 

What do we need to address in the business case? 

- Aim of the proposal is to keep water out of BM 

- Storms are a key influence – what does this look like under climate change? 

- Hard to identify the ops loss in the monthly model 

- Not a loss if harvested in Lake Victoria 

- Opportunity to re-time water to better meet environmental needs 

- Current trial collecting data – learning 

- Waterway management is a big $$ cost in this reach. Must ensure proposal does not 
impact on efforts and increase spending 

- Need to understand watering of floodplain wetlands – outputs from 2D modelling 

- Could affect SA storage rights 

- There are currently no constraints on flow > 25,000. How is this treated in the rule 
change? 

- How does this rule change interact with CMS 40,000 ML/d change 

- Is Jan-May period aligned fully with BMF negative impacts? 

- Water quality impacts  

- Are any environmental outcomes downstream of BMF affected? Local, in channel impacts. 

- How is the rule change locked in? change to SO&O, creation of entitlement? Preference is 
SO&O 

- How does the proposal link to the other SDL proposals? Authority will consider the whole 
package of proposals. In the business case we identify the potential interactions with 
other measures and the broad level of influence that this proposal might have on other 
proposals.  

- Local community concerns about bank slumping. 

Stakeholder mapping 
 

Groups to engage prior to submission of business case: 

Environmental managers: Goulburn Broken CMA ), Parks NSW (  
), OEH  North East CMA, VEWH, Parks Victoria.  

Urban water authorities: North East Water. Engage with them through GMW  
). 

Groups to engage through broader consultation of business case packages: 

Hume to Yarrawonga Advisory Group – Chair:  Group is an MDBA formed group. 
Membership comprises Councils, landholders, MRAG. Aware of the trial.  

Murray River Action Group (MRAG). Chair – . Main concern for this group is flooding 
risk. Aware of the proposal through HYAG.   

NSW Office of Water works group. Source of knowledge. Undertake monitoring for the trials. Know 
about proposal. 
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- Increase in water value on the allocation market.  

- 2007 carryover introduced in Victoria – changed forecast for how people would use water. 
Users might not choose to use it.  

2008-2009: 

- First multi-site environmental watering trial. Different to standard ops practice. All water 
accounted for, lower loss.  

- Use of longer term forecast. Forecast improved. Operates and water users have more 
confidence in quality of data.  

- Kiewa – improved frequency of data input to decision making 

- IRORG – reviews of river ops. 

- Establishment of CEWH, MDBA 

2010 onwards: 

- Environmental water holding. CEWH water delivered. Big orders, but different flexibility 
to irrigators. Delivery is assigned to environmental accounts, not as a loss (transmission 
and operations) 

- User getting better at forecasting. E.g. Sunraysia, NSW water corps. Modernising their 
infrastructure (metering) trend over the last few decades 

Key issues Should this be reflected in a change to the benchmark model? 2000-2009 operator behaviours 

What is the ‘lock in’ process that will enable a claim of permanent change? How do you make it an 
enduring change? 

What is the quantum of the ops change? 

How does it impact on reliability? SA storage rights? 

Does ops loss currently create environmental benefit? 

How does it meet the Phase 2 guidelines? 

What benefits does change in ops loss deliver? Re-timing, flexibility? 

Who, and how, does the saving benefit? 

What is the real evidence that system management of operations loss has changed? 

Risk-quantum trade off for volume of any savings in ops loss. 

What entitlement mix would you be looking at? 

Wrap up  Workshop attendees in agreement – as mapped out by these minutes – that leading up to and 
following the millennium drought period there has been significant water reform and also a shift in 
river operational practice. Further investigation and work is required by DELWP and the project 
team to progress the proposals and address the ‘key issues’ that were identified at workshop. 

 

 

 

 

 
 



 

 

NFF Questions re: projects for delivering 450 GL  

1. Industry structural adjustment  

Support for a wine industry structural adjustment program in the Riverland whereby growers are 

supported to transition to a lower water use crop (e.g. protected cropping/glasshouse 

production), with water savings returned to the environment and proceeds reinvested into the 

transitional activities. 

2. Irrigator efficiency incentives 

Support for on-farm irrigation efficiencies programs with specific design elements underpinned 

by technically feasible water saving components and which encourages irrigator participation eg. 

fast application and approval process, productivity inclusions and the ability to lease back water 

for multiple seasons to allow for transitions. 

3. Alternative water sources 

Investigation of alternative water sources that could be substituted for current River Murray 

water use. This could include the desalination of Salt Interception Scheme water and/or brackish 

groundwater as the One Basin CRC project that is currently looking into the feasibility of the 

potential volumes and the economics. 

4. Metering pumped ‘drainage returns’ on the LMRIA. 

Support for metering of the significant but largely unknown volume of intercepted groundwater 

flows and larger rainfall events that is pumped back to the river to maintain the integrity of the 

‘reclaimed swamps’.  Noting the 30-40 GL allocated to the Lower Murray Reclaimed Irrigation 

Area (LMRIA) and the recent years of increased flood irrigation application efficiencies 

Given South Australia has already met its benchmarks for the 605 GL, the water recovered could 

be sold to upstream to meet the 605 benchmarks. 

5. Conversion of LMRIA from flood irrigation. 

Investigation, development and implementation of low pressure ‘lateral move’ irrigation 

systems, powered by wind and solar technology, in lieu of less water efficient flood irrigation on 

the LMRIA. 

Alternatively or in addition, support for installation of pipes and risers in lieu of less efficient 

channels on the LMRIA to allow for greater control of ‘water on’ volumes, and placement along 

with application of automated irrigation controls for precision of application rates and turning 

on and off capabilities. 

5. Genetically Modified crops for water saving 

Taking advantage of recent changes in SA’s approach to genetically modified crops planning of 

GM drought resistance crops could provide a water savings worthy of consideration for 

contributing to the 450 GL sought by the MDB Plan. Changing to GM could be expensive for 

farmers and a program allowing for farmers to change their crops/plantings could be subsidised 

to enable the water savings to be returned to the environment. 

 

6. Eastern Mt Lofty Ranges water recovery 

On-farm water recovery programs for watercourse and surface water allocation holders in the 

Eastern Mt Lofty Ranges, including voluntary ‘buyback’ of allocations, removal of dams and 

offsite storages to take flows above threshold flow rates to maintain environmental and 

downstream flows to the Murray during low flow periods . 



 

 

7. Virtual Fencing for protection of environmental assets.  

As a ‘Complimentary Project’ for measure that don’t require Basin water, use of virtual fencing to 

exclude stock from important on farm environmental areas like EPBC listed swamps and 

waterways. These asset would not be damaged by flooding or bushfire and may allow stock in at 

times when it may help rejuvenate the environment.  

8. Feed barns for dryland grown fodder. 

To reduce reliance on irrigation, support establishment of infrastructure and equipment such as 

loafing barns and harvesting and transport logistics to feed livestock from dryland grown fodder 

crops. 

9. Netting of perennial crops 

Building on previous programs which showcased water savings (and other co-benefits ), support 

for installation netting over perennial tree crops. 

10. Solar panels  

Support for solar power generating coverings of water storages to reduce evaporation and for 

cattle yards etc to reduce water use and heat stress while providing an energy source. 

 




