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AUDITORS’ FOREWORD 

January 2020 

Chairperson, 

Murray-Darling Basin Authority 

GPO Box 1801  

CANBERRA ACT  2601 

 

Dear Chairperson, 

We have pleasure in submitting to you the Report of the Independent Audit Group for Salinity, July 

2017–June 2019 

 

This, the second such audit of the Basin Salinity Management 2030 (BSM2030) strategy, covering the 

third and fourth years of the Strategy, has been carried out in accordance with the provisions of 

Schedule B to the Murray-Darling Basin Agreement, (Schedule 1 to the Water Act 2007 

(Commonwealth)) and the audit reporting plan provided by the MDBA. 

 

This year the modelled Morgan target of remaining below 800 EC for 95% of the time was achieved for 

the tenth year in a row. This is a significant achievement for the Basin. While the management of the 

salinity in the Murray-Darling Basin has now been able to move to a maintenance phase, it is very 

important that the program continues because without the capital and operating investment in salt 

interception schemes, there would again be in-stream salinity spikes, similar to that experienced in the 

1980’s and 1990’s.  

 

The Salinity Registers are a very important part of managing salinity in the Basin and all States are 

currently in credit. However, the Auditors became aware that NSW has had significant new irrigation 

development of 3500 ha since 2015 which is not accounted for in the registers and has received 

enquiries for even more development. It is a responsibility under Schedule B that these are added to the 

registers by NSW and it is important that the registers are as accurate as possible so that the risks from 

currently unquantifiable actions such as salt interception scheme trials and environmental watering can 

be managed. 

  

BSM2030 is supported by an excellent framework that manages progress with the responsible actions 

required by each jurisdiction. The audit did reach the view that progress against the BSM2030 is 

progressing well overall but with NSW needing to meet its obligations. The process to assess the salinity 

impacts and manage the environmental watering of 36 Sustainable Diversion Limit (SDL) adjustment 

project sites in the Basin is advancing. There are a number of knowledge gaps identified in the report 

that need to be addressed to inform the review of the BSM2030 in 2026.  

 

We were impressed with the collective commitment of staff from all jurisdictions to the BSM2030 and 

extend our thanks for their cooperation and assistance, especially when this audit occurred during a 

drought period and when water resource plans were still being finalised.  

 

Yours sincerely, 

 

 

ROGER WICKES GLEN WALKER GARRY SMITH 

Lead Auditor Auditor Auditor 
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Abbreviations 

BOC Basin Officials Committee  

BSM2030 

BSMS 

Basin Salinity Management 2030 

Basin Salinity Management Strategy  

BSMAP Basin Salinity Management Advisory Panel 

CEWH Commonwealth Environmental Water Holder 

CMA Catchment Management Authority  

CSG Coal Seam Gas 

DPIE NSW Department of Planning Industry and Environment 

EC  Electrical Conductivity expressed in units of S/cm 

EoVT End-of-Valley Target 

HGL Hydrogeological Landscapes 

IAG-Salinity Independent Audit Group for Salinity 

MDB Murray-Darling Basin 

MDBA Murray-Darling Basin Authority 

MDBMC 

GMW 

Murray-Darling Basin Ministerial Council 

Goulburn-Murray Water 

SARFIIP South Australian Riverland Floodplains Integrated 

Infrastructure Program 

SDL 

S&DS                              

Sustainable Diversion Limit 

Salinity and Drainage Strategy 

SIS Salt interception scheme 

Source Hydrological modelling platform (eWater) 

TLM The Living Murray program 

TWGSM Technical Working Group for Salinity Modelling 
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Executive Summary 

Introduction 

The Basin Salinity Management 2030 (BSM2030) strategy was agreed by the Murray‐Darling Basin 

Ministerial Council (MDBMC) in 2015 and commits the partner governments to accept shared 

responsibility for continuing action to manage salinity in the shared water resources of the Basin. The 

strategy provides a framework to deliver a strategic, cost‐effective and efficient program of coordinated 

salinity management from 2016 to 2030. The mandatory elements of BSM2030 have been incorporated 

into Schedule B to the Murray‐Darling Basin Agreement (Schedule 1 to the Water Act 2007 

(Commonwealth)). Clause 34 of Schedule B (Annexure A) specifies that the Authority must appoint 

independent auditors to carry out an audit. 

Under the BSM2030 strategy, audit and reporting has been streamlined now that the program has 

matured. Commencing in 2017, auditing will now occur biennially to align with the comprehensive 

reporting by jurisdictions and the Murray-Darling Basin Authority (MDBA). This process ensures a fair 

and accurate assessment of the Contracting Governments’ and Authority’s performance against 

Schedule B. The auditors are called the Independent Audit Group for Salinity (IAG‐Salinity).  

This report presents the consensus view that the IAG-Salinity has reached covering the 2017-18 and 

2018-19 financial years. The State Contracting Governments, and the MDBA submitted reports on their 

activities, outcomes at end-of-valley target sites, the status of the register entry reviews and BSM2030 

Salinity Register entries or adjustments. The Australian Government also submitted a brief report related 

to environmental watering activities. 

The audit process adopted by the IAG-Salinity included a review of the jurisdiction and MDBA 

reports and the Salinity Registers. This was followed by a face to face meeting with each 

jurisdiction and the MDBA to discuss their report and consider any future needs of the program. 

Jurisdictions and the MDBA were given an opportunity to comment on the draft text of the audit 

report containing the recommendations and their suggestions have been considered and included, 

where appropriate.  

The 2018-19 Context for BSM2030 Implementation 

This is the tenth year in a row that the modelled river salinity at Morgan has been below 800 EC. This is 

consistent with the Basin salinity target, as set out in Schedule B, that is, to maintain the average daily 

salinity at Morgan at a simulated level of less than 800 EC for at least 95% of the time. The Basin Plan 

(Section 9.14) flow management target of actual measured salinity over a 5-year rolling period being 

below 800 EC 95% of the time at Morgan, as set out in the Basin Plan (Section 9.14) was also met.  

In 2018-19 low rainfall across the basin has once again resulted in very low or no water flows from the 

northern Basin and the River Murray flows are again relying on water storages to deliver water. 

Environmental water flows from up-stream watering events that ended up over the barrages exported an 

estimated 240,722 tonnes of salt out of the Basin in 2017-18 and assisted in managing salinity levels of 

the Coorong and maintaining an open Murray Mouth. The Murrumbidgee and the Barwon rivers were 

provided with environmental flows to improve the water quality and reduce salinity. The Basin Plan 

salinity target at Milang of 1000 EC has been exceeded during the audit period but it is currently below 

this level following environmental water reaching the lakes.  
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There are some short-term salinity risks facing the River operators when the Darling River needs to be 

reconnected to River Murray and if there is a high flow, inflows of salt to the River Murray from Lake 

Bonney. These occurred in the previous Audit period. When the Darling was reconnected it put high salt 

loads into the Murray River that were fortunately diluted by a high Murray River flow. Lake Bonney 

caused a problem on the flood recession when water from Lake Bonney entered the Murray River and 

river salinity reached 775 EC at Morgan. While the learnings from both events were documented, there 

were no clear protocols presented to the Auditors for managing these short-term risks in the future. 

The water trade between industries and locations has been extensive in the past two years including 

about 3,500 hectares of new irrigation development coming on line in Sunraysia area of NSW. The IAG-

Salinity was informed that 400 dairy farmers in Victoria left the industry in 2018/19 and that the 

irrigation area is changing with bigger farms using a more intensive production system leaving large areas 

of previously irrigated land unused. The market for water has led to a more dynamic system with water 

moving to the Sunraysia area. The impact of the significant shifts will be a challenge to accounting for 

the salinity impact in the future. This has led to the need to assess the actual area irrigated and crop type 

each year so that the salinity risk can be understood and based on the actual areas that are irrigated.  

The Audit raised the issue two years ago; that NSW did not have sufficient resources to adequately 

manage its responsibilities under BSM2030. While a plan has been established as a way forward, and 

some new resources made available to progress some register reviews and improve the management of 

the SIS, there is still much to do. The rapid expansion of irrigation in the NSW component of Sunraysia 

without a salinity policy framework and with many register reviews outstanding is a concern for both 

those investing in the permanent plantings and for the health of the rivers in the basin. Already 5,800 ha 

has been developed with approximately a 6 EC debit that is not on the registers. There is a potential for 

another 3,500 ha to be developed with a potential for another 3.7 EC debit. While the Auditors 

appreciate that NSW has had many water resource plans to submit to the MDBA and demands for 

resources to manage drought, we understand that it may take two more years before a further increase in 

funding is available to commence work on the salinity impact assessments. NSW is already in breach of 

the Schedule B and any further delay will put both the investors and the health of the River Murray at 

risk. It is essential that NSW immediately provide the resources to meet its obligations under the 

Murray-Darling Basin Agreement and the Water Act (2007). 

The BSM2030 is predicated on taking a risk management approach so the effort is commensurate with 

risk. While risk is being considered in the individual projects and assessments, the risks at the program 

level have not been assessed.  The review leading up to the current BSM2030 did assess salinity risks but 

not the program risks. It is timely that a risk assessment of program risks be made to determine the 

business opportunities and direct the investment in the program. 

The salinity credits associated with the use of Basin Plan environmental water have been included as a 

provisional entry on the registers but the debits that occur from short term watering actions have not. 

Each jurisdiction is working with environmental water holders to examine the risk. SA reported that they 

have looked for a simple modelling system to predict the impacts down the length of the River from the 

accumulative watering of environmental assets but it has not worked. Consequently, models are required 

for each site and then the accumulative impacts from all the watering sites can be assessed.  This is a 

maturing science and the Commonwealth reported that it expects the accumulated salinity debits from 

the 36 Sustainable Diversion Limit (SDL) adjustment project sites to be watered may be able to be 

assessed and added to the registers in the next two years. 

A salinity risk in the northern Basin is from the brine ponds that are stored on the coal seam gas (CSG) 

fields in the headwaters of the Basin in Queensland. The IAG-Salinity wrote to the Queensland 

Government during the previous Audit and were provided with advice that 26 brine ponds existed with 

a combined capacity of 18 GL. The IAG-Salinity met the regulators during the current audit and were 
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assured that when the mining is finished the brine ponds will need to be removed legally. There is 

research being undertaken to find a use for the salt, mainly sodium carbonate, but none has been found 

to date. Not all the brine ponds are near rivers, but the risk of the brine ponds to water quality does need 

to be quantified, including the decommissioning process. 

The review date for the BSM2030 is in 2026 and it is essential that the knowledge needed to make 

decisions about the next strategy be developed. The modelling undertaken in the lead up to the 

BSM2030 shows that, with environmental water, the credits run out by 2080 so it is important that the 

knowledge about salinity be continuously improved.1 The IAG-Salinity considered that some of the 

important issues to develop the context for the revision are:  

(1) The impact of climate change on salinity is not easy to predict for example (i) it has been well 

established that salinity and groundwater impacts in the Shepparton irrigation district are rainfall 

dependent, whereas (ii) the removal of salt from the basin is reliant on flow; 

(2) The economic impact of salinity on the agricultural, tourism, value adding industries in the basin and 

the communities that rely on the water for their well-being needs to be determined and communicated. 

There is a general community view that the salinity issues have been fixed. The returns from the 

investment in BSM2030 and the investment opportunities that it has provided need to be quantified to 

ensure that appropriate investment in salinity management continues;   

(3) The register framework including the cost functions needs to be reviewed. The cost functions are 

based on an economic assessment in 2005, are out-of-date and do not provide a sense of the value of 

ensuring water is managed to below 800 EC at Morgan;  

(4) The end-of-valley targets assessed annually need to be reviewed as they do not currently provide the 

feed-back to the catchment communities that would bring them to action when there is an issue. Trend 

data and mid-valley targets in at-risk catchments may give the communities more ownership of the water 

quality in their catchment;  

and  

(5) The legacy of history register items in the B register predict a high level of salt movement to the 

River over time and the loss of salinity credits by most jurisdictions by 2080, so certainty of this 

prediction needs to be refined as it will have an influence on investment decisions in the next salinity 

strategy. 

The IAG-Salinity is of the overall view that the program is tracking well against the BSM2030 but with 

NSW needing to increase its effort to meet its obligations. The IAG-Salinity considers that the BSM2030 

and its predecessors, the BSMS and S&DS to be one of the best examples of a successful, long-term 

natural resource management program in the world. The MDBA has produced a video and information 

on the success of the program to date but the public does need to be reminded from time to time that 

there is a salinity risk and that it is currently being well managed and needs ongoing resources. 

 
Figure 1 demonstrates that the program has lowered the salinity levels at Morgan which on three 
occasions would have approached the 800 EC target if no action had been taken. Over the last two years 
there has been a steady low flow of water down the River Murray. Figure 2 shows that with a medium 
flow of up to 80,000 ML/d the salinity levels following the recession of the flow do spike in real time. 
With higher flows it may exceed 800 EC.   
 
 

 
1 General Review of Salinity Management in the Murray Darling Basin (2014) 
https://www.mdba.gov.au/publications/mdba-reports/general-review-salinity-management 
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Figure 1. Comparison of mean daily-recorded salinity levels at Morgan from July 2017 to June 2019 to the 
modelled 1975 ‘no further intervention’ salinity levels. 

 

Figure 2. Comparison of mean daily-recorded salinity levels at Morgan from July 2015 to June 2017 to the 
modelled 1975 ‘no further intervention’ salinity levels. 

Figure 3 demonstrates that the program, which commenced in 1988, has managed to reduce the salinity 
risk and meet the Morgan target 95% of the time. The debits from new developments in the NSW 
Sunraysia, the Salt Interception Scheme (SIS) trial and environmental watering and the credits from The 
Living Murray program (TLM) and environmental water recovery have not been included in the 
modelling. If they were it is expected to adjust the line but still keep it well below 800 EC at Morgan. 
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Figure 3. Modelled 95 percentile salinity over the 1975-2000 Benchmark period at Morgan in South Australia 
due to the implementation of salinity management programs from 1988 to 2019  

Statement on Register entries 

The IAG–Salinity’s opinion on the balance of salinity credits and debits for each state as at 30 
June 2019 (Annex B).  
 
Schedule B, Clause 16 (1) provides as follows: 

16(1) A State Contracting Government must take whatever action may be necessary (a) to keep the total 

of any salinity credits in excess of or equal to the total of any salinity debits attributable to it in Register 

A; and (b) to keep the cumulative total of all salinity credits in excess of, or equal to, the cumulative total 

of all salinity debits attributed to it in both Register A and Register B. 

Register A currently shows NSW, Victoria and South Australia to be in net credit, while Register B 

shows NSW and South Australia to be in net credit with Victoria slightly in debit but close to neutral. 

For the combined registers, all three States are in credit. Queensland and the ACT do not have register 

entries 

Opinion on register balances 

The IAG–Salinity has examined the register as provided for this audit and has come to the opinion that NSW, Victoria 

and South Australia are in a net credit position. However, the register entries for NSW are not comprehensive, which 

therefore presents an inaccurate picture for the NSW position. The NSW entries need to be updated with a provisional 

debit of 6 EC for the post 2006 irrigation development in the NSW Sunraysia region. 

Opinion on MDBA’s accuracy in maintaining the registers 

The IAG-Salinity found no inaccuracies in MDBA’s maintenance of the registers and the lack of comprehensive coverage 

is attributed to the NSW not informing the MDBA of the impacts of 5,800 ha of development since 2006 and not 

completing the outstanding register entry and model reviews due from NSW. 
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The Auditors found that NSW needs to urgently update its register entries and provide resources to 

immediately update its models and provide surety about the new irrigation developments in Sunraysia 

both for salinity management in the basin and for the irrigation investor confidence in the system. 

South Australia did raise the issue of the post 1988 credits for irrigation improvements being accounted 
for in Register B on the advice of the IAG-Salinity in 2005-06. The Audit in 2005-06 suggested that the 
credits from improved irrigation practice were distorting the true balances in both registers and 
suggested that credits and debits be split between the A and B registers. While there are adequate credits 
in the registers at the moment, as we move towards 2050, SA register A will be in debit. This issue needs 
to be considered in the lead up to the 2026 review of the BSM2030 as there needs to be a consideration 
of whether the way the register A and B are currently constructed may lead in the long term to capital 
expenditure in the Basin which may not be warranted.  

IAG-Salinity recommendations: 

The IAG-Salinity make the following recommendations: 

Recommendation 1. The MDBA immediately add a provisional register entry of 6 EC debit to account for the 5,800 ha 
of irrigation development in the NSW Sunraysia region as this is an accountable action under Schedule B of the MDB 
Agreement (Water Act (2007)). 

Recommendation 2: NSW urgently increase resources to meet the BSM2030 Schedule B contractual agreement to complete 

the register entry and model reviews and reduce the uncertainty of the salinity impacts from the expected new development in 

the high salinity risk areas of Sunraysia. 

Recommendation 3: The MDBA and Contracting Governments develop a common risk assessment and management 

framework that is consistent with AS ISO 31000 and develop a risk profile for the basin-wide program. 

Recommendation 4: The Commonwealth and State Contracting Governments continue to work with environmental water 

holders to understand the basin-wide salinity risk and the cumulative debit impacts from environmental watering of sites. 

Recommendation 5: The Queensland Government assess the risk to basin rivers from the brine ponds constructed by the 

CSG industry. 

Recommendation 6: In the lead up to the 2026 review of the BSM2030 strategy the following knowledge gaps be explored:  

1) The impact of climate change on the salinity in the shared water resources, 

2) The economic impacts and opportunities provided to the basin industries and communities from salinity mitigation.  

3) Revisit the cost function framework of the registers, 

4) The usefulness of end-of-valley targets for management decisions and consideration be given to other indicators such as 

trend analysis and mid-valley targets, and 

5) Review key entries in the registers to reduce uncertainty and provide improved certainty in relation to available credits 

by 2080. 

IAG-Salinity recommendations from 2015/17 still relevant  

Recommendation 4: The MDBA and jurisdictions should learn from unexpected short term in-river salinity spikes from 

events such as occurred at Lake Bonney and the lower Darling, review where these may occur in the Basin in the future, 

and develop mitigation strategies to reduce the future risk of spikes occurring  

Recommendation 7: Given the range of modelling issues that need to be resolved quickly and efficiently under the 
BSM2030 transition, there is a need for an expansion of the role of the Technical Working Group for Salinity Modelling 
or for similar committee(s) be set up to aid the facilitation of modelling issues in a planned way.  

Recommendation 8: The MDBA and jurisdictions should consider the development of an approach to assessing the salinity 

impacts of irrigation, that better represents actual water use; particularly in relation to the reduction in irrigation water use 

in some established irrigation areas in the southern basin.  
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Introduction 

The BSM2030 is the third strategy addressing the salinity issues in the Murray-Darling Basin. When 
signing the BSM2030, the Murray–Darling Basin Ministerial Council (MDBMC) committed the partner 
governments to accept shared responsibility for continuing action to manage salinity in the shared water 
resources of the Basin. It also committed them to take action in their catchments and valleys where such 
actions are necessary to help achieve this.  

Objectives of BSM2030 

1. To ensure salinity levels in the shared water resources of the Murray–Darling river system are 
appropriate for the protection of economic, environmental, cultural and social values.  

2. To manage salinity in the shared water resources through agreed works and measures implemented by 
partner governments with their communities.  

3. To monitor and assess salinity levels and salt loads across the Basin to identify salinity risks and to 
support the implementation of cost - effective measures to protect the shared water resources and local 
assets.  

4. To identify salinity risks and, where appropriate, contribute to the maintenance of appropriate salinity 
levels for the protection of local assets and downstream water resources through water resource plans, 
land and water management plans or other relevant statutory instruments.  

5. To facilitate continuous improvement and provide assurance that flow management that affects the 
shared water resources is collectively undertaken in ways that have regard to the Basin Plan salinity 
targets. 

6. To optimise the benefits of salinity control for economic, environmental, cultural and social values 
across the Basin. 

To implement the Strategy, eight elements were identified. These are used for directing the work and for 
reporting against by the State Contracting Governments, the Commonwealth and the MDBA. It is from 
these reports, individual interviews with representatives of the government jurisdictions and papers 
presented at a forum on salinity arrangements that the IAG-Salinity bases its report and 
recommendations. 

The IAG-Salinity was very impressed by the commitment of the staff progressing the strategy. An 
implementation plan for both the register reviews and the elements of the BSM2030 has been developed 
which is commendable.  

The recommendations provided in this report against the elements of the strategy are made to assist in 
delivering the BSM2030 and to ensure that knowledge gaps are addressed to inform the 2026 review of 
the BSM2030 strategy. The IAG-Salinity was made aware of some slippage already caused by seasonal 
conditions and resourcing and is keen that these issues be addressed early to make sure that the review 
of the BSM2030 in 2026 can proceed with an expanded knowledge of the contemporary salinity risks.    
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Accountability framework including salinity accountability for 

environmental water management 

Register compliance 

The IAG-Salinity has two obligations under Schedule B to provide a comment on: (a) the registers and 
(b) the progress of the register reviews. The following is the opinion of the IAG-Salinity with respect to 
the current status of the registers (Annex B). 

Schedule B, Clause 16 (1) provides as follows: 

16(1) A State Contracting Government must take whatever action may be necessary: (a) to keep the total 

of any salinity credits in excess of or equal to the total of any salinity debits attributable to it in Register 

A and (b) to keep the cumulative total of all salinity credits in excess of, or equal to, the cumulative total 

of all salinity debits attributed to it in both Register A and Register B. 

Register A currently shows NSW, Victoria and South Australia to be in net credit, while Register B 

shows NSW and South Australia to be in net credit with Victoria slightly in debit ($0.380m/year) but 

close to neutral. For the combined registers, all three States are in credit. Queensland and the ACT do 

not have register entries. 

Opinion on register balances 

The IAG–Salinity has examined the register as provided for this audit and has come to the opinion that NSW, Victoria 

and South Australia are in a net credit position. However, the register entries for NSW are not comprehensive, which 

therefore presents an inaccurate picture of the NSW position. The NSW entries need to be updated with a provisional 

debit of 6 EC for the post 2006 irrigation development in the NSW Sunraysia region. 

Opinion on MDBA’s accuracy in maintaining the registers 

The IAG-Salinity found no inaccuracies in MDBA’s maintenance of the registers and the lack of comprehensive coverage 

is attributed to the NSW not informing the MDBA of the impacts of 5,800 ha of new development since 2006 and not 

completing the outstanding model reviews due from NSW. 

 
The IAG-Salinity is very concerned that the developments in NSW are occurring without any salinity 
planning framework, as required in both SA and Victoria. This is giving uncertainty both to the 
developers and the Basin States. There is currently 5,800 ha of new development that has occurred since 
2006 and the IAG-Salinity was informed that there is potentially another 3,500 ha, some of which is in a 
high salinity impact area. It is estimated that 6 EC debit already exists for the developments completed 
since 2006 and there is a potential for another 3.5 EC for potentially further development. With no 
salinity zoning policy in NSW, developers cannot be encouraged/directed to go to lower impact zones. 
 
NSW has developed an operational plan in response to the IAG-Salinity 2017 recommendation to 
increase its resources to meet its commitments to Schedule B and model reviews. While there is progress 
the IAG-Salinity was informed that the resourcing of the total plan is through a budget process that has 
commenced but resources, if successful, will not be available until 2021/22 financial year.  This poses a 
significant risk to the BSM2030 as the registers are currently inaccurate and while they are overall 
showing a positive balance, the various management processes in place such as the responsive SIS 
review, the environmental watering trials, the more dynamic movement of water caused by the water 
market and the salinity risks associated with reconnecting the northern basin, it is essential that the 
registers are as accurate as possible and monitored closely. 
 
NSW also has many register entries that need reviewing and while some have been delayed to take 
advantage of the move to a new modelling platform, Source, and integration of outcomes from the 
Sunraysia EM2 model development, it is obvious the resources will not be there to undertake those 
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reviews in a timely manner, adding more uncertainty to the registers. 
 
Recommendation 1: The MDBA immediately add a provisional register entry of 6EC debit to account for the 5,800 
ha of irrigation development in the Sunraysia region as this is an accountable action under Schedule B of the MDB 
Agreement (Water Act (2007)). 

Recommendation 2: NSW urgently increase resources to meet the BSM2030 Schedule B contractual agreement to 

complete the register entry and model reviews and reduce the uncertainty of the salinity impacts from the expected new 

development in the high salinity risk areas of Sunraysia.  

South Australia did raise the issue of the post 1988 credits for irrigation improvements for SA being 

accounted for in Register B on the advice of the IAG-Salinity in 2005-06. The Audit in 2005-06 

suggested that the credits from improved irrigation practice were distorting the true balances in both 

registers and suggested that credits and debits be split between the A and B registers. While there are 

adequate credits in the registers at the moment, as we move towards 2050, SA Register A will be in 

debit. The two registers are prepared under different time frame scenarios so there are some technical 

issues in just transposing numbers between the registers. The Register B entries that are post 2000 can 

be moved to Register A if SA requests this. This issue needs to be considered in the lead up to the 2026 

review for the BSM2030 as there needs to be a consideration of whether the logic behind the registers 

and the way the Register A and B are currently constructed may lead, in the longer term, to capital 

expenditure in the Basin which is not warranted. 

Salinity accountability for environmental watering 

The use of environmental water or flow management has a number of salinity impacts: 

• salinity impact from individual watering events and weir-pool manipulations; 

• cumulative salinity impacts of multiple watering events; 

• use of environmental water and flow management to ameliorate high river salinities;  

• use of environmental water and flow management to export salt from the MDB; and 

• salinity impacts of rehabilitating saline floodplains and wetlands. 

The complexity of the tasks increases downstream. In the Mallee region, the wetlands and floodplains 

are naturally saline, but the salt stores in the riverine zone have increased as a result of regulation and 

increased irrigation. Some areas, such as Lake Bonney, have continued to increase in salt concentration 

over time. This means that river operations have the potential to release large amounts of salt. There 

have also been ecological impacts, and now rehabilitation of some areas has a higher priority. The 

ubiquity of salt sources means that the cumulative impacts from different reaches are more significant. 

The upstream states have experienced some of the same impacts. Also, the drought has led to low or 

ceased flows within the Darling River resulting in high salinities. 

A range of modelling and decision support tools are required to support the above actions. The 

decisions are being made by different agencies at differing levels of government. The Commonwealth 

Environmental Water Holder (CEWH) relies on modelling support from the MDBA and salinity 

assessment being done by states when considering new watering actions. The level of effort in 

developing such tools increases downstream, with South Australia devoting much effort to developing 

new tools. Most states appeared to believe that current tools for assessing immediate in-stream salinity 

impacts of individual events are adequate. However, they continue to monitor the salinity outcomes and 

adaptively manage actions and modify tools. SA is reviewing tools for actions such as weir manipulations 

and is adapting Source algorithms to simulate the cumulative impacts of actions, including infrastructure 

projects.  
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There are several examples of using environmental water and managing flows to achieve multiple 

environmental benefits including to manage high salinities, including: 

• agreement to use water from Lalalty Drain to dilute salinity impact of environmental water to the 

Edward-Wakool system; 

• 549 GL of Commonwealth environmental water (including flows returning from watering events 

in the upstream tributaries such as the Goulburn River) was delivered across the South 

Australian border in 2018-19 to achieve environmental outcomes in the Lower River Murray. 

The water delivered also supported the reduction of salinity levels and increased export of salt 

throughout the entirety of the River Murray;  

• exportation of salt through the Murray Mouth, including 377 GL across the barrages;  

• releasing of 32.2 GL in response to concerns about river connectivity, water quality and fish 

health after extremely dry conditions in the Barwon-Darling system, (Northern Connectivity 

Event), resulting in flows extending along the length of the Barwon-Darling system, with some 

of the flow ultimately reaching the Menindee Lakes system, where it was re-regulated there; and  

• the planning towards storing enough water in Menindee Lakes that will ensure sufficient dilution 

of highly saline water when flows into the lower Darling are resumed. 

 

The importance of getting these actions right was highlighted by one event from Lake Bonney which 

released about the same amount of salt into the River Murray as diverted by a salt interception scheme in 

one year.   

The Southern Connected Basin Environmental Watering Committee Real-time Salinity Management 

Framework should be progressed, and be used routinely, to assess the risk and identify mitigation 

options as part of long-term environmental water planning and the planning for each proposed 

environmental watering. This can involve a risk mitigation strategy, proportional to the assessed risk, to 

potentially be developed in advance of multiple site watering. There should be consideration of how 

listed responsibilities in the guidelines interact with SDL supply measures, such as the Enhanced 

Environmental Water Delivery, and flow on effects for the validity of Source Murray Model 

assumptions. 

Recommendation 4: The Commonwealth and State Contracting Governments continue to work with the 

environmental water holders to understand the basin-wide salinity risk and the cumulative debit impacts from 

environmental watering of sites. 

This is consistent with the Commonwealth priorities, as listed in its annual report for the BSM2030. 

Management of Salt Interception Schemes   

BSM2030 is exploring the potential to operate SIS in response to forecast river flow and salinity 

conditions, taking opportunities to reduce operations and therefore operating costs during periods of 

low in-river salinity. In the strategy a three-year trial to examine the responsiveness of the SIS systems 

was proposed and is now underway. The SIS’s selected were those that were determined to be the most 

responsive in drawing the water tables down and would quickly lower water tables and protect the River 

from rising salinity levels following an event. The trial commenced in July 2016 and the Basin Officials 

Committee (BOC) at its last meeting approved that the trial continue until 2025, when the data can be 

available to inform the 2026 review of the BSM2030.  
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There are processes in place to refine the trial if there is a salinity risk arising before that date. This 

includes: 

i.  a Source model application that each month, six month outlooks are prepared and shared with 

contracting governments and inform the operators of the schemes, 

ii.  a conservative trigger that is if salinity approaches 600EC at Morgan, all schemes will be 

operating at full capacity (given operational constraints) and  

iii.  a workshop of operators every three months to review progress and recommend any changes 

to the trial. To date there has been significant savings in electricity and the river salinities have 

remained below the 600EC target at Morgan. 

The maintenance of the SIS program is improving with the NSW Department of Planning, Industry and 

and Environment (DPIE) increasing its staffing and skill level. Both DPIE and Goulburn Murray Water 

(GMW) rely on SA Water to undertake some of the technical requirements of managing an SIS system. 

SA Water has the largest number of SIS to manage so it is worth developing the specialist skills required 

and share them across the Basin. Every 5 years a technical review is conducted on the performance of 

the systems, management of the assets and maintenance of each of the schemes. A review of the Upper 

Darling SIS is underway.  

Disposal basins were selected on their long-term ability to keep the saline water from recycling back to 

the River. Their performance needs to be checked. The Stockyards Plains disposal basin performance 

was reviewed in 2019 and found to be fit for purpose i.e. a 3.7% return rate of salt to the River after 100 

years (2090). The Upper Darling and Mallee Cliffs disposal basins have also been assessed. The disposal 

basins need to be reviewed regularly to determine the condition of the asset, the performance of the 

basins and an estimation of their lifecycle.  

Salinity management including flow based management and outcomes 

at end-of-valley target sites 

End-of-Valley targets 

BSM2030 recognised that the delayed salinity impacts of salt loads from past land and water 

management activities are now generally thought to be less than previously estimated.  The End-of-

Valley Targets (EoVTs) were introduced in the BSMS because it was originally expected that 3 to 5 

million hectares of land in catchments would become salinised and the EoVTs would serve as indicators 

of catchment health. In the BSM2030 based on improved knowledge that there would not be as much 

land salinised, the use of EoVTs was amended to provide a valley scale context for the identification and 

management of salinity risks to the shared water resources. If a catchment was identified as posing an 

increasing salinity risk then more attention would be given to the particular catchment. 

There was significant questioning of the current approach to EoVTs by most jurisdictions during 

presentations to the IAG-Salinity. Jurisdictions noted that EoVTs did not provide useful, meaningful 

information on salinity trends in catchments. Issues raised included: 

• NSW advised that upland catchments are becoming more salinised, despite the extended drought 

conditions experienced in recent years. EoVTs are of limited value in identifying where the hot 

spots are, and NSW is using mid-valley monitoring sites to separate upland salinity trends from 

lower catchment irrigation issues. 

• Victoria was unclear on the basis for and usefulness of the current targets and considered that in 

many catchments the legacy of history impacts are relatively low. 
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• Queensland noted that flow and salinity variability is high for many Queensland streams. This 

makes the usefulness of simple EoVTs questionable, and Queensland is considering whether 

high and low flow targets might provide more useful information on salinity trends. 

The BSM2030 strategy recognised that there may be a need to reconsider EoVTs. It included an 

opportunity for Basin states to propose amendments to EoVTs, where the review of monitoring data or 

detailed modelling indicates that the existing targets can be improved in a fit-for-purpose fashion.  

Feedback during the 2019 IAG-Salinity audit indicates that it may be appropriate for the MDBA and 

BSMAP to reconsider the most appropriate approach to establishing and monitoring EoVTs for each 

jurisdiction. It may also be timely to consider this in the near future, to ensure that there is appropriate 

and meaningful data to ensure that the 2026 strategy review is informed by a contemporary understanding 

of the salinity risk from valleys. 

Recommendation 6.(4): In the lead up to the 2026 review of the BSM2030 strategy the usefulness of current end-of-

valley targets for management decisions be explored and consideration be given to other indicators such as trend analysis and 

mid-valley targets. 

Elevated salinity events 

In its 2017 audit report, the IAG-Salinity reported on two significant elevated river salinity events and 

recommended that the states should review and learn from these events.  

One was associated with the re-establishment of flows in the lower Darling River following extended 

drought, and the other was the discharge from Lake Bonney following a high flow event. 

Reviews of both events were conducted, but they were largely confined to understanding the actions and 

events that led to these specific problems occurring in 2016/17. There has been relatively little attention 

to the other substantive component of the IAG-Salinity recommendation, which was to consider the 

potential for similar occurrences in other locations and the potential mitigation actions that might be 

employed under a range of flow scenarios. 

The lower Darling River is again experiencing severe drought and has ceased to flow. NSW has taken 

some steps to create a “restart” allowance in its proposed changes to the Murray-Lower Darling Water 

Sharing Plan, but there is little evidence of the development of structured guidelines for assessing and 

mitigating elevated salinity events as part of the restart process.  

The Lake Bonney incident was also reviewed, and while a few ideas for possible mitigations were 

identified (e.g. developing flushing strategies to reduce salt loads stored in this saline lake), there appears 

to have been no action to codify any management and mitigation actions to prevent the reoccurrence of 

an event that released some 80,000 tonnes of salt into the river over a 14 day period. 

Jurisdictions are urged to complete the actions identified in Recommendation 4 from the IAG-Salinity’s 

2017 audit, to ensure that these type of elevated salinity risks are identified, and mitigations developed. 

Recommendation 4 from 2015/17: The MDBA and jurisdictions should learn from unexpected short term in-river 

salinity spikes from events such as occurred at Lake Bonney and the lower Darling, review where these may occur in the 

Basin in the future, and develop mitigation strategies to reduce the future risk of spikes occurring.  

Coal Seam Gas 

An emerging salinity risk in the northern MDB is due to the recent growth of the Coal Seam Gas (CSG) 

industry. About 1700 GL of groundwater will be extracted over the lifetime of the industry by 2065. 

This extraction brings large amounts of salt to the land surface, where it potentially becomes a risk. 

Some of the groundwater is treated, allowing it to be used for irrigation, and in the process producing 

brine. Other beneficial uses of the produced water include coal washing, dust suppression, aquaculture 
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and construction. Brine and salt residues must be treated to form usable products, where feasible, but 

where they do need to be disposed, the operator must convert them to a solid product, undertake a 

comprehensive risk assessment and keep salt away from sensitive receiving environments. The 

Queensland Department of Environment and Science is currently working with industry to identify 

solutions for the long-term management of CSG saline waste.  

There are two potential CSG-related salinity risks, one associated with irrigation and the other associated 

with the brine ponds. A strategic knowledge project investigated the salinity risk from irrigating 4,266 ha 

with up to 19.7 GL/y of produced water. There is a possibility that deep drainage due to increased 

irrigation has started to mobilise salt stores in the unsaturated zone to the river and this will increase 

over the next 20–50 years, should irrigation continue. Further data collection, assessment and analysis is 

recommended to adequately assess and quantify this risk.  

In regard to brine ponds, the IAG-Salinity requested specific information in 2017 on: 

• the number of brine ponds in the Queensland Murray-Darling Basin; 

• the capacity of the ponds; and 

• an estimate of the volume of salt sitting in the brine ponds. 

Information was provided to the IAG-Salinity in June 2018, identifying 26 brine ponds within the 

Queensland component of the Basin with a combined capacity (based on dam crest volumes) of 18 GL. 

Data in relation to the amount of salt in the brine ponds was unable to be provided as reporting of 

salinity levels and salt volumes in ponds is not a regulatory requirement. To place this volume in 

perspective, the joint salt interception schemes intercepts about 20 GL/y and 474,000 tonnes/y. Thus, 

the quantity of brine should be manageable, but significant. From the limited information available, 

some of these were close to the Condamine River, potentially creating a risk to water quality. The 

recently completed water quality plan for the Condamine River provides a context for the cumulative 

risk of the brine ponds. Any risk needs to be considered over the lifetime of the ponds, including the 

decommissioning process. The environmental assessments, water management plans and monitoring 

reports for individual developments and the regulatory requirement that salt, in solid form, be disposed 

away from sensitive water environments provide some protection to water quality.  

Nonetheless, the cumulative risk from these brine ponds on the water resource should be assessed using 

the knowledge of brine ponds, such as volume and salinity of the brine, composition of brines and the 

monitoring of the condition of the ponds. Such an assessment should provide guidance to mitigating 

risk, including the ultimate disposal of salt; and would communicate to downstream users the level of 

the real salinity risk, rather than a perceived risk. 

 

Recommendation 5: The Queensland Government assess the risk to basin rivers from the brine ponds 

constructed by the CSG industry.  

Land based management 

In Queensland, a longstanding risk to salinity is the clearance of vegetation. The annual rate of clearance 

is consistent with previous years and must be considered together with issues of regrowth. Risk 

assessments have been undertaken in the past and in-valley monitoring has been implemented. On-going 

reporting of clearance, and monitoring should be continued. 
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In NSW, the Salinity Audit (2009)2 highlighted salt-generating sub-catchments delivering salt (in the 

form of in-stream salinity and salt load) to streams throughout upland areas of NSW. The majority of 

upland catchment salinity activity to date has focused on identifying high salinity risk sub-catchments 

and spatially identifying appropriate management actions to address the impacts of catchment salinity. 

The Auditors were especially impressed by the progress of the Hydrogeological Landscapes (HGL) 

program and the continued efforts of Allan Nicholson and Andrew Wooldridge to develop it.  

The HGL is delivering a high-resolution landscape classification across much of NSW to target the right 

measures to the right places and together with salinity modelling prioritising areas for managing salt 

loads, river salinity and land salinity. The products are tailored for use in a range of planning and are 

world-class in bringing a scientifically based approach to managing a diverse landscape.  

The uptake is challenging, as it is for many areas of catchment management in that 1) there is a range of 

benefits from changing land use; 2) the actions need to be implemented by a large number of 

landowners, with varying priorities; 3) the measures can be expensive to implement across the large areas 

required to make a significant environmental impact and 4) the support services for landowners are 

fragmented. The completion of the water quality plans required for the Basin Plan should provide a 

focus for management to meet in-valley salinity targets.  

Victoria has a range of land management actions implemented by the Catchment Management 

Authorities. Native vegetation is being protected and incentives for irrigation upgrades following 

individual irrigators developing a farm plan is occurring. 

SA has a program to improve irrigation efficiency by applying the latest technology to ensure the 

irrigation water applied meets the crop requirements and reduces root zone drainage.  

Efficient governance  

As previously noted by the IAG-Salinity, governance of the program is well developed as it has been 

evolving over the previous two strategies (S&DS and BSMS). It was pleasing to see that NSW has a plan 

to increase its resourcing to better meet its obligations under the strategy, although as discussed earlier, 

the IAG-Salinity still has significant concern about capacity levels in the medium term. As part of this 

NSW response, they have also taken steps to improve program governance and management, including 

establishment of an internal BSM2030 Steering Committee and development of a BSM2030 project 

management plan and improved tracking of progress against plans and programs. 

BSM2030 Procedures 

The procedures for managing the BSM2030 have been prepared by the MDBA in consultation with the 

jurisdictions, and feedback from jurisdictions was positive because the procedures were making difficult 

decisions easier to come to as it provided an agreed framework before undertaking an analysis of the 

issue. There are 13 procedures endorsed by BSMAP and being applied and after a period of testing and 

refinement BOC approval will be sought. A further five are awaiting finalisation by BSMAP. The IAG-

Salinity did not examine the procedures and suggests the 13 procedures be able to be readily accessed by 

all the jurisdictions to use. 

 

2 DECC (2009) Salinity Audit: Upland catchments of the New South Wales Murray Darling Basin. NSW Department of 

Environment and Climate Change.  
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Risk assessment and management 

At its core, BSM2030 is a risk-based strategy. One of the strategy’s guiding principles requires that 

“management actions and investigations will be targeted to address significant salinity risks and take into 

account the potential for cumulative and future impacts”. The strategy also calls for governance 

arrangements to be flexible, efficient and fit-for-purpose, and to consider risk in prioritising effort. 

Based on information presented to the IAG-Salinity, there appears to be a wide variation in state 

approaches to the implementation of these guiding principles. SA and Vic are pursuing technical 

assessments to confirm salinity impacts of less than 1 EC, whilst NSW has not recognised even 

provisional register entries for significant and rapidly increasing horticultural developments in high 

salinity impact areas. The IAG-Salinity has also commented elsewhere in this report on the lack of a risk 

assessment in relation to water quality impacts of brine ponds adjacent to rivers in the northern Basin. 

This points to a fundamental mismatch in the way salinity risks and accountable actions are identified, 

assessed and prioritised for action between the jurisdictions. Whilst all jurisdictions embrace the concept 

of a risk-based approach to strategy actions, there does not seem to be a common framework for 

jurisdictions to apply to consistently assess differing risks and to prioritise effort towards addressing 

these risks. The most immediate outcomes of this lack of consistent risk approaches are likely to be 

over-investment in efforts in some states, and under-investment in other states, and/or significant 

shared salinity impacts emerging without the opportunity or lead time to most cost-effectively minimise 

or avoid these impacts. 

It is recognised that assessments were undertaken of the salinity risk to inform and guide the 

development of BSM2030, however there has not been a program risk assessment. There appears to 

have been no co-ordinated processes to assess existing risks, or to identify and assess potential new risks 

at a program level. In order for the BSM2030 to truly be a risk-based strategy, the IAG-Salinity believes 

it is essential that there is a continuous process to develop and maintain an up-to-date risk register that 

includes risks from all jurisdictions, so that there is a high degree of transparency and shared 

understanding of risk and the proposed responses to these risks. 

The IAG-Salinity believes that there would be considerable benefits in developing a common risk 

assessment and management framework that is consistent with AS ISO 31000, and which establishes 

likelihood and consequence tables specifically adapted for salinity risk assessment. This may involve 

identifying different consequence scales for short term elevated salinity events and long-term salinity 

impacts from irrigation and land-management changes. In parallel, the MDBA and jurisdictions should 

agree on an efficient process to annually review and update the risk register and to also agree on what 

are the tolerable and intolerable levels of risk. 

Recommendation 3: The MDBA and Contracting Governments develop a common risk assessment and 

management framework that is consistent with AS ISO 31000 and develop a risk profile for the basin-wide program.  

Capacity and capability  

One of the critical success factors for the implementation of BSM2030 is the capacity and capability of 

the staff in each of the jurisdictions.  

During its interactions with staff in the MDBA and jurisdictions as part of the 2019 audit, the IAG-

Salinity was impressed by the commitment and enthusiasm of the staff involved in the salinity program. 

It was also noted that it is becoming more difficult to attract staff into salinity management roles, which 

may in part be due to the widely held view outside salinity management circles that salinity is no longer a 

problem.  
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Whatever the reasons for salinity management appearing unattractive to new entrants, one important 

observation is that many members of the cohort of staff that were involved in earlier salinity 

management efforts and who understand the impacts if salinity is not well managed are reaching the 

latter stages of their careers. This poses a risk of loss of valuable skills, expertise and corporate memory 

from the program. 

The IAG-Salinity has made specific recommendations where it has seen a clear shortfall in resourcing 

levels, but there is also a need for BSMAP to consider how it might best develop a wider culture of 

salinity awareness and knowledge within and between government agencies. It is important that the 

message that salinity continues to be a significant risk, and that the current lack of severe impacts is 

largely due to the on-going mitigation actions put in place by the states, is more widely communicated 

within governments. BSMAP is also urged to encourage jurisdictions to systematically capture 

knowledge and develop capability so that the impacts of the potential departure of highly skilled and 

experienced staff is minimised. 

Basin-wide Core Salinity Monitoring Network 

The BSM2030 requires that a core set of monitoring sites be established to provide data for the 

modelling required to assess the register entries, a key component of managing salinity in the Basin. In 

its 2017 audit report, the IAG-Salinity noted that the setting of a core network of monitoring sites was 

progressing well with each jurisdiction well advanced in providing a list of core sites to the MDBA.  

The BSM2030 also proposes that the list will be reviewed every five years to ensure the network 

continues to provide a sound basis for salinity assessment in response to an improved knowledge of risk 

and uncertainty.  It is therefore a matter of some concern to the IAG-Salinity to learn that four years 

into strategy implementation, NSW has yet to finalise the nomination of sites for its core monitoring 

network. NSW is urged to complete the specification of monitoring sites as soon as possible to ensure 

that key data is being collected and captured to support effective salinity management. 

Strategic knowledge improvement 

Modelling 

The investment in the Source modelling platform is well advanced and should be in place in 2020, a 

significant achievement for the program.  

In its presentation to the IAG-Salinity, SA presented a number of knowledge gaps to do with 

groundwater modelling for the salinity registers. Many of these relate to floodplain and flow issues. For 

example the South Australian Riverland Floodplains Integrated Infrastructure Program (SARFIIP) aims 

to improve the ecological health of the floodplain through the construction of floodplain infrastructure, 

which will deliver critical environmental flows to the floodplain, simulate flooding regimes and freshen 

groundwater beneath the floodplain, while achieving salinity neutrality for the Pike and Katarapko 

Floodplain Inundation Measures Projects. Specialised modelling tools are required for assessing the 

salinity impacts and to support the design of such projects.  

SA has assisted in the development of an Australian Research Council linkage grant application for 

floodplain modelling. The aim of the project is to improve river and saline floodplain management by 

developing an evidence-based modelling methodology. For management purposes, a modelling 

approach is needed that can evaluate options and predict outcomes for river salinity and floodplain tree 

health on regional and multi-decadal scales. It must include all key processes while having achievable 

data requirements and run times. Currently, no model meets these requirements. The project includes a 
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number of partners including Flinders University, MDBA, CSIRO, Adelaide University and an 

International Advisor from the University of Denmark.  

In its last report, the IAG-Salinity recommended that due to the range of modelling issues that need to 

be resolved quickly and efficiently under the BSM2030 strategy transition, there is a need for an 

expansion of the role of the Technical Working Group for Salinity Modelling (TWGSM) or for similar 

committee(s) be set up to aid the facilitation of modelling issues in a planned way. The IAG-Salinity 

agrees with the perspective that the role of the current TWGSM should not be diluted from introducing 

the Source modelling platform to the salinity program. However, there may be an opportunity to expand 

its role or form a similar group to coordinate efforts on salinity impacts of environmental water. Some 

of the issues include: 

• The accreditation of the Source Murray Model, and the determination of Commonwealth salinity 

credits and seeing its ongoing application for supporting the coordinated operational planning in 

the River Murray;  

• Finalisation and implementation of the Real-time Salinity Management Framework to better 

coordinate planning and operational activities for proactive water quality improvements and 

reactive water quality issues; and 

• Addressing underlying knowledge and monitoring gaps relating to water resource management 

(environmental and operational). 

 Recommendation 7 from 2015/17: Given the range of modelling issues that need to be resolved quickly and efficiently 
under the BSM2030 transition, there is a need for an expansion of the role of the Technical Working Group for Salinity 
Modelling or for similar committee(s) be set up to aid the facilitation of modelling issues in a planned way. 

Risk and Uncertainty for future salinity impacts 

The salinity registers include a number of entries which are currently predicted to be associated 

substantial future increases in salinity impacts due to processes already in train that will displace more 

salt into rivers over time. 

These actions include the impacts of pre-1988 irrigation in the Mallee region, increasing impacts from 

post-1988 irrigation in the same region and salinity impacts and the legacy of history impacts from some 

dryland catchments. 

Cumulatively, current estimates suggest that most jurisdictions will have fully utilised their available 

salinity credits by around 2080. Many of these predicted increases also have significant degree of 

uncertainty associated with them, either as a result of past limitations in modelling complex physical 

processes, or the uncertainty attached to future climate and impacts on salt movement.  

One option would be to continue to use precautionary upper bound estimates, however this could result 

in significant investments in salinity mitigation action being implemented prematurely, before they were 

necessary. In some scenarios such investments may not be required at all. 

Given the high level of uncertainty associated with some register entries, the significant cost implications 

of “getting it wrong” and the long lead times to develop salinity mitigation projects, it would be prudent 

for the MDBA and jurisdictions to initiate a program to refine and reduce the future uncertainty 

associated with key register entries where the uncertainty is large enough to have significant impact on 

meeting strategy objectives. 

Recommendation 6.(5): In the lead up to the 2026 review of the BSM2030, review key entries in the registers to 

reduce uncertainty and provide improved certainty in relation to available credits by 2080. 
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Climate Change 

The recently released MDBA report: ‘Climate change and the Murray–Darling Basin Plan’3 recognised 

that as water quality risks change under climate change, that there was a need to develop strategies to 

ensure water quality remains fit-for-purpose across the Basin.  

Salinity issues were specifically discussed in the paper, including: 

• ‘While salinity is managed through existing control measures implemented along the River 

Murray, lower flows present salinity issues in other areas such as the Darling River and Lower 

Lakes where there is potential for large saline groundwater ingress.’ 

• ‘It is clear that flow is a key driver of water quality issues, both in terms of drought and low or 

no flow conditions leading to increased salinity, increased frequency of algal blooms and the 

potential for low dissolved oxygen events, and at the other extreme large floods causing 

excessive carbon loading and hypoxic blackwater events.  

• ‘A Key knowledge priority is: Salinity planning and management—an improved understanding of 

floodplain processes and salinity impacts from changed flow regimes, including from climate 

change.’ 

• ‘Climate change can be expected to increase river salinity levels (where control measures are not 

present) as a result of more frequent and longer periods of low or zero flow.’ 

The discussion paper described forward steps as: 

• Review of adaptation actions implemented by Basin governments and environmental water 

holders; and working with these stakeholders to create a unified approach to identifying and 

addressing climate risks;  

• Working with policy institutions, eminent scientists and governments to advance discussions 

around difficult policy questions arising from climate change impacts;   

• Assessment of progress towards addressing climate change risks through Basin state water 

resource plans; and 

• Enhancing our capacity to assess climate change impacts on the Basin; refining the way we test 

policy robustness; develop planning and operational tools to support decision making; and 

exploring alternative strategies to provide for a better future. 

The IAG-Salinity supports the need for considering salinity in future discussions on climate 

change and involving expertise from the BSMS2030 strategy. In addition to the issues described 

above, there should be consideration of: 

• Salt load generation from dryland areas; 

• Differences between the northern and southern basins; 

• Salinity impacts of future irrigation scenarios; 

• The relationship between area of shallow water tables and rainfall,  

• Capacity to provide dilution flows, and  

• Flushing of salt from wetlands, floodplains and lower lakes and the reliance on environmental 

flows. 

Recommendation 6.(1): In the lead up to the 2026 review of the BSM2030 the impact of climate change on the 

salinity in the shared water resources should be explored. 

 
3 Climate change and the Murray–Darling Basin Plan Murray‒Darling Basin Authority Canberra, 2019. 

CC BY 4.0 3 
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Community Engagement and Communication 

The IAG-Salinity is concerned that the level of volunteering and community action in the Basin on 

salinity is reducing. Queensland has now combined its three groups into one group titled Southern 

Queensland Landscapes and activity has been limited both due to drought and the re-organisation of the 

new Group. NSW has two staff members effectively training community Landcare officers in the 

regions but the turn-over of Landcare staff is high and the training is lost due to the short-term nature of 

the funding available for Landcare staff. Victoria has maintained a program through their CMA’s and SA 

through the MDB NRM Board but again funds for community action are low. 

Despite this there are some excellent programs based on technical information collected in the past. 

NSW has established a Hydrogeological Landscapes (HGL) information which has been recorded and 

the technical reports have been uploaded on the website: eSPADEv2.0 (environment.nsw.gov.au) so 

they are available for the community to use. Continuous training of agency and local government 

personnel in the use of HGL has occurred. Twelve Landcare groups ran field days featuring salinity 

management issues such as saline pasture management, grazing management and property management 

planning. 

Queensland is continuing to work with landholders to monitor the impact of using desalinised water 

from the Coal Seam Gas industry for irrigation on the salinity of the Condamine River. While the impact 

is currently low, the monitoring needs to continue as salt from the unsaturated zone may be being 

mobilised. 

Victoria has a well-developed community program through its five Catchment Management Authority 

(CMA) regions. In the dryland areas, several Landcare groups are monitoring groundwater levels and 

because of the dry conditions are looking to shandy groundwater for irrigating crops and for watering 

livestock. In the North East CMA region, 900 children undertook environmental training in a school 

program, adults are regularly monitoring salinity levels at 26 sites and 167 irrigators were trained in 

improved irrigation practices. The Goulburn Broken CMA has a number of community forums and has 

specifically engaged the community in rationalising the Public Groundwater Pump system given the 

reduced irrigation in the area. The North Central CMA has a Waterwatch and River Detectives program 

which collects salinity facts and presents them to community groups and schools, so they understand 

salinity and the actions required to mitigate it. The Mallee CMA has a draft Salinity and Irrigation 

Engagement Strategy called ‘Salt beneath Our Feet’ which will tackle the increase in water table levels as 

a result of the new irrigation in the area. 

The South Australian MDB NRM Board has a program of managing dryland salinity in the Mallee and 

improving irrigation practices along the length of the River Murray in SA. A significant increase in area 

affected by dryland salinity occurred in the Coomandook area near Lake Albert in the period covered by 

the audit. Mitigation strategies are being developed with the community. The SA Department for 

Environment and Water had extensive consultation on the revised Irrigation Salinity Policy and on the 

development of the Pike River environmental improvement program. 

Priorities for future work 

Changing locations of water use 

The IAG-Salinity in 2017 recommended that the salinity impacts of the changing footprint of actual 

irrigation be reflected in the salinity registers. This is particularly relevant to Victoria and NSW where the 

market has resulted in water moving from the Mid-Murray and Goulburn Rivers to Sunraysia. It was 

noted that the CMA’s are now assessing where irrigation water is being applied and propose to 

https://www.environment.nsw.gov.au/eSpade2Webapp
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undertake an irrigation crop review on a regular basis. The impact of the changing footprint on the 

salinity registers both through the reduction of irrigation in some locations and the increasing in others 

will result in some register entries being regularly updated. It is pleasing this process has begun. 

Recommendation 8 from 2015/17 audit: The MDBA and jurisdictions should consider the development of an approach 

to assessing the salinity impacts of irrigation, that better represents actual water use; particularly in relation to the reduction 

in irrigation water use in some established irrigation areas in the southern basin. 

Economic impacts of salinity 

The economic impact of the BSM2030 does need to be established to justify the resources required to 

continue the salinity mitigation program. The general feeling in the community is that the salinity issues 

have been solved because there is no major salinity outrage as occurred in the 80’s and 90’s. The services 

the mitigation strategy provides to industry and the community needs to be quantified and the economic 

returns identified and communicated to the policy makers and community within the Basin.  

The only economic information available is in the cost functions of the salinity registers and this is based 

on the economic modelling undertaken in 2004 and has not been updated. Consequently the cost 

functions are not used anymore in promoting the program because they are 15 years old and industries 

and communities have changed significantly since then as has the value of a dollar. 

The IAG-Salinity has raised this issue previously but now leading up to the 2026 review of the BSM2030 

it is imperative that this work be undertaken. There are two parts that need to be progressed. The cost 

functions need to be reviewed and the economic opportunities that the BSM2030 provides the industries 

and communities in the Basin needs to be determined and promoted. 

Recommendation 6: In the lead up to the 2026 review of the BSM2030 the following knowledge gaps be explored: 

2) The economic impacts and opportunities provided to the basin industries and communities from salinity mitigation 

3) Revisit the cost function framework of the salinity registers.  

Response to 2015-17 Audit recommendations. 
Recommendation 1. ‘The Waikerie to Morgan, Woolpunda and Pike-Murtho ground water model registers are adjusted’. 
Completed. 

Recommendation 2: NSW as a matter of urgency should ensure it has the dedicated resourcing required to meet its 

obligations to conduct the reviews of salinity entries on the registers. Replaced. 

The NSW Government has developed a plan to address this issue but it is now an urgent matter to 

update the models and register entries for the NSW Sunraysia area and this recommendation is replaced 

with recommendations 1 and 2 of the 2019 Audit. 

Recommendation 3: BSMAP should work with the Commonwealth to determine how it can continue to be actively involved 

in BSMAP in an efficient and effective manner. Completed. 

The Commonwealth has determined it will work with the MDBA and attend BSMAP on a needs basis. 

Recommendation 4: The MDBA and jurisdictions should learn from unexpected short term in-river salinity spikes from 

events such as occurred at Lake Bonney and the lower Darling, review where these may occur in the Basin in the future, 

and develop mitigation strategies to reduce the future risk of spikes occurring.  Progressing. 

A review of the two events was undertaken and the learnings from each documented. How these will be 

managed by the River operators in the future was not presented. 
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Recommendation 5: The MDBA, in conjunction with the jurisdictions, should develop a clear procedure setting out the 

roles and responsibilities of all parties for resolving the risks to river salinities associated with the cumulative impacts of 

environmental watering and other actions. Replaced. 

The modelling work is continuing and the IAG-Salinity were assured that the salinity debits from 

environmental watering and the collective watering plan should be completed by the next Audit.  

Recommendation 6: The work required to set the framework for introducing the Source Model for BSM2030 purposes be 

progressed urgently so that the Source Model can be introduced in 2018. Completed. 

All jurisdictions are actively working to bring the model into use with extensive work being undertaken 

in verifying data and model outcomes and should be operational in 2020. 

Recommendation 7: Given the range of modelling issues that need to be resolved quickly and efficiently under the 
BSM2030 transition, there is a need for an expansion of the role of the Technical Working Group for Salinity Modelling 
or for similar committee(s) be set up to aid the facilitation of modelling issues in a planned way. Progressing. 

The Technical Working Group has been working on the most immediate issue of the introducing 
SOURCE. However, there is a lot to share in other modelling areas between jurisdictions and some 
forum to do this should be considered once Source is operational. 

Recommendation 8: The MDBA and jurisdictions should consider the development of an approach to assessing the salinity 
impacts of irrigation, that better represents actual water use; particularly in relation to the reduction in irrigation water use 
in some established irrigation areas in the southern basin. Progressing. 

The Victorian and NSW irrigation footprint areas are adjusting with the water trade and the CMA’s are 
implementing surveys of irrigation areas so that they may adjust the salinity impacts and input to the 
models. 

Recommendation 9: The economic impacts of the salinity management program in the MDB should be reviewed and 
updated before 2026 as an input to the strategic review of the BSM2030. Replaced. 

There has not been any activity as yet. 

Recommendation 10: The jurisdictions and the MDBA should develop a strategic approach to management and oversight 
of the BSM2030 implementation program, with a view to ensuring that all necessary actions can be delivered to support 
achievement of the strategy objectives, and to enable the 2026 review to be undertaken in an effective, timely manner. 
Completed. 

A schedule of programs that BSMAP agrees that are important to meet the BSM2030 Strategy are 
scheduled and progress updated at each meeting. 
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ANNEXURE A 

Clause 34 of Schedule B to the Murray‐Darling Basin Agreement  

(Registered 19 December 2018) 

Audit and assessment  

(1) The Authority must appoint independent auditors for the purpose of carrying out an audit and 

assessment under this clause.  

(2) A person who is appointed as one of the independent auditors referred to in sub-clause 34(1):  

(a) is appointed for such period and on such terms as are set out in that person’s instrument of 

appointment; and  

(b) may resign by written notice addressed to the Authority; and  

(c) may only be removed from office during the period of that person’s appointment by the 

Committee, on the recommendation of the Authority.  

(2A) An audit and assessment is to commence by November after the end of the financial year 

mentioned in paragraph 31(1)(b).  

(3) The independent auditors must together carry out the following:  

(a) an audit under this clause of the following:  

(i) the report of each review conducted in the preceding 2 financial years by each 

Contracting Government and by the Authority under clause 33;  

(ii) Register A and Register B; (b) an assessment of the following: (i) the 

implementation of the Basin Salinity Management 2030;  

(ii) the implementation of the Review Plan, including the appropriateness of review 

periods.  

(3A) The Authority may, at any time, in consultation with the Contracting Governments, amend the 

terms of reference for an audit or assessment to include additional matters to be covered by the 

audit or assessment.  

(4) The independent auditors must, in each audit, reach a view by consensus about:  

(a) the performance of each Contracting Government and of the Authority in implementing 

the provisions of this Schedule since the previous audit; and  

(b) whether the Authority has fairly and accurately recorded the salinity impacts of each 

action entered in Register A or Register B.  

(5) The independent auditors must prepare a report setting out:  

(a) the findings of each audit and assessment; and  

(b) any recommendations made by the independent auditors arising from that audit or 

assessment.  

(6) Without limiting sub-clause 34(5), a report:  

(a) must set out the view reached on each of the matters referred to in sub-clause 34(4); and  

(b) may recommend to the Authority that the salinity impacts entered in Register A or 

Register B for an Accountable Action be varied; and 

(c) may set out a finding that the total salinity credits are not equal to, or do not exceed, the 

total salinity debits attributed to a State Contracting Government in Register A, contrary 

to paragraph 16(1)(a). 
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ANNEXURE B  
2019 Salinity Register A 
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2019 Salinity Register B 

 

 


