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Auditors’ foreword 

Chair 
Murray-Darling Basin Authority 
GPO Box 1801 
CANBERRA ACT 2601 
 
 
Dear Chair 
 
We have pleasure in submitting to you the Report of the Independent Audit Group for Salinity 2014-15. 
 
This, the last audit of the Basin Salinity Management Strategy (2001-2015) covering the eighth year of 
Phase 2, 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 (Cwth)). 
 
In closing off the BSMS, the IAG-Salinity notes that 

 Salinity has been steadily reducing since the jurisdictions commenced joint action in 1985 with the 

Salinity and Drainage Strategy (S&DS) and continued it under the BSMS from 2001 onwards. The 

Morgan target was first met in 2009-10 and has continued to be met for the past six years. The 

modelled 2014-15 conditions showed that salinity remained under the Morgan target for 98% of 

time. 

 The jurisdictions, under the BSMS, generated an additional 61 EC salinity credit through a joint 

program investing in salt interception schemes 

 All three states are in credit on the combined salinity registers (7.962, 6.395 and 7.510 $m for 

NSW, Victoria and South Australia respectively). 

We consider that this represents an outstanding achievement delivered through a long-term collaboration 

and partnership approach between the jurisdictions. It has been delivered through a highly innovative 

policy approach combined with a commitment to continuous knowledge improvement. We consider that 

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

natural resource management program in the world.  

However, the IAG-Salinity recognises that, although the Basin no longer faces the salinity crisis predicted 

in 2000, it does not mean that the problem has gone away. Salinity in the MDB will always be an issue 

that needs careful and continuous management. Any unwinding of these successful arrangements will 

start to undo the work of past achievements and salinity could once more become a significant risk. Given 

this, we were very pleased to see that the Murray-Darling Basin Ministerial Council had approved in 

November 2015, the BSM2030, as the policy framework to govern the next 15 years of salinity 

management in the Basin. We note that this retains, as a core element, the accountability framework that 

has been at the heart of Basin salinity management since 1988 and has brought in new elements 

covering the contemporary issues of environmental water management and real-time salinity 

management whilst streamlining mature management processes. We congratulate the jurisdictions and 

the Authority on continuing their commitment to salinity management over the next 15 years through their 

development and adoption of the new BSM2030. 

In this, the final year of the BSMS, we have focused our recommendations on issues in developing 

implementation arrangements for salinity management under the new BSM2030 and Water Resource 
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Plans developed by states under the Basin Plan. We hope our observations and recommendations are of 

use to the jurisdictions and the Authority as you transition to the new arrangements. 

Once again, we were impressed with the collective commitment of staff from all the jurisdictions and the 

Authority to salinity management in the basin and we extend our thanks for their cooperation and 

assistance. 

 

Yours sincerely 

 

   

JANE DOOLAN NOEL MERRICK GEOFF PODGER 

Lead Auditor Auditor Auditor 
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Abbreviations 

ACT Australian Capital Territory 

AWE Australian Water Environments 

BSMAP Basin Salinity Management Advisory Panel  

BSMS Basin Salinity Management Strategy  

BSM2030 Basin Salinity Management Strategy for the period 2016 to 2030 

CEWO Commonwealth Environmental Water Office 

CMA catchment management authority 

CSG coal seam gas 

CSIRO Commonwealth Scientific and Industrial Research Organisation 

Cwlth Commonwealth 

EC electrical conductivity (expressed in units of µS/cm) 

EM electromagnetic 

EOAM Environmental Outcomes Assessment Methodology 

EoVT End–of–valley target 

GABSI Great Artesian Basin Sustainability Initiative 

GBUA General Beneficial Use Approval 

GL gigalitre (1,000 ML) 

HGL hydrogeological landscapes 

HIZ High Impact Zone 

IAG–Salinity Independent Audit Group for Salinity 

ICM integrated catchment management 

IQQM integrated quantity and quality model (surface water model software) 

LLS Local Land Services 

MDB Murray–Darling Basin 

MDBA Murray–Darling Basin Authority 

MDBMC Murray–Darling Basin Ministerial Council 

ML megalitre (1,000 m3) 

MSM–BigMod monthly simulation model—big model (River Murray model software) 

NRM natural resource management 

NSW New South Wales 

ppt parts per thousand 

QMDB Queensland Murray Darling Basin 
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QMDBC Queensland Murray Darling Basin Committee 

SA RMS South Australian River Murray Sustainability Program 

S&DS Salinity and Drainage Strategy 

SDL Sustainable Diversion Limit 

SRMS Salinity Risk Management Strategy 

SIS Salt Interception Scheme 

SIRSWBP Shepparton Irrigation Regional Salt and Water Balance Project 

SMP South Australian Border Salinity Management Plan 

Source Water Quantity and Quality Model Software (eWater Ltd) 

TDS Total Dissolved Solids 

  



Report of the Independent Audit Group for Salinity 2014–15 

 

6 
 

Table of Contents 

Auditors’ foreword ...................................................................................................................... 2 

Abbreviations ............................................................................................................................. 4 

Executive summary ................................................................................................................... 7 

Introduction ...................................................................................................................... 8 

The BSMS – Achievements over 15 years ....................................................................... 8 

Closing off the BSMS ..................................................................................................... 11 

IAG Recommendations – Transitioning from BSMS to BSM2030 ................................... 12 

1. Introduction ........................................................................................................ 14 

Objectives and structure of the Basin Salinity Management Strategy ............................. 14 

2014-15 Audit Requirements .......................................................................................... 15 

Approach for 2014-15 Audit ............................................................................................ 16 

2. Overview of 15 years of BSMS Implementation .................................................. 17 

Overview of the BSMS ................................................................................................... 17 

Success of the BSMS ..................................................................................................... 17 

Status of the registers at the end of BSMS ..................................................................... 21 

Status of Response to Audit Recommendations ............................................................. 21 

3. 2014-15 IAG Recommendations ........................................................................ 24 

Transitioning from BSMS to BSM2030 ........................................................................... 24 

Developing the implementation arrangements for BSM2030 .......................................... 25 

Bridging the gap between the real and modelled world ................................................... 26 

Linkages to the Basin Plan ............................................................................................. 27 

4. Implementation of the BSMS in 2014-15 ............................................................ 27 

2014-15 Salinity Outcomes ............................................................................................. 27 

Element 1: Developing capacity to implement the BSMS ............................................... 29 

Element 2: Identifying values and assets at risk ............................................................. 35 

Element 3: Setting salinity targets ................................................................................... 36 

Element 4: Managing trade–offs with available within–valley options ............................. 36 

Element 5: Implementing salinity and catchment management plans ............................. 38 

Element 6: Redesigning farming systems ....................................................................... 40 

Element 7: Targeting reforestation and vegetation management .................................... 41 

Element 8: Constructing salt interception works ............................................................. 42 

Element 9: Basin–wide accountability ............................................................................. 43 

6. Response to Recommendations from 2013-14 Audit not considered elsewhere. 46 

References ……………………………………………………………………………………………48 

Appendix 1: Independent Audit Group for Salinity terms of reference ...................................... 49 

Appendix 2: Basin salinity management — Schedule B ........................................................... 51 

Appendix 3: Salinity registers (as at September 2014) ............................................................ 52 

Appendix 4: Audit recommendations since BSMS mid-term review ......................................... 54 



Report of the Independent Audit Group for Salinity 2014–15 

 

7 
 

List of Tables 

Table 1. Modelled salinity at Morgan ....................................................................................... 27 

Table 2: Modelled projections of Morgan EC for past and current registers ............................. 45 

Table 3: IAG-Salinity Recommendations from 2008-2009 to 2013-2014 with Associated Categories A-K

 ................................................................................................................................................ 56 

List of Figures 

Figure 1: Effect of salinity management in the Murray–Darling Basin at Morgan, South Australia. 10 

Figure 2: Modelled 95 percentile salinity over the 1975-2000 Benchmark period at Morgan in South 

Australia showing improvement due to the implementation of salinity management programs from 1988 to 

2015. ....................................................................................................................................... 18 

Figure 3: Mean daily observed salinity levels at Morgan from July 1989 to June 2015 ............ 19 

Figure 4: Mean daily observed salinity levels at Morgan from July 2014 to June 2015. ........... 28 

Figure 5: The contribution of environmental water in the actual flow in the River Murray at the South 

Australian border in 2014-15.................................................................................................... 38 

  



Report of the Independent Audit Group for Salinity 2014–15 

 

8 
 

Executive summary  

Introduction 

In August 2001, the Murray–Darling Basin Ministerial Council (MDBMC) launched the Basin Salinity 

Management Strategy (BSMS) (MDB 2001). Schedule B to the Murray–Darling Basin Agreement sets 

down the legislative framework for the implementation of the BSMS.  

Schedule B provides for the appointment of ‘independent auditors for the purpose of carrying out an 

annual audit’, whose task is to review progress in implementing the BSMS. 

The terms of reference for the audit (Appendix 1) and Schedule B (Appendix 2) require the Independent 

Audit Group–Salinity (IAG-Salinity) to review progress on the BSMS both broadly and in terms of the 

steps laid down in the schedule and focusing on the specific measurement and recording of progress with 

the BSMS and the outcomes at 30 June each year.  

 

This year is the last year of the BSMS. The next phase of salinity management in the Murray-Darling 

Basin will be undertaken under the new Strategy, BSM2030 which was approved by the MDB Ministerial 

Council in November 2015. The main task for the IAG-Salinity in 2014-15, therefore, was closing off the 

BSMS. The Auditors have also made recommendations which focus on issues to be considered in the 

transition to the new BSM2030 and in developing implementation arrangements for salinity management 

under it and Water Resource Plans developed by states under the Basin Plan.  

The three members of the present IAG–Salinity were appointed in November 2013. This report presents 

their consensus view in undertaking the audit covering the 2014–15 financial year. The state contracting 

governments, the Australian Capital Territory (ACT) and MDBA submitted reports on their activities, valley 

reports, the status of five-year rolling reviews, and BSMS salinity register entries or adjustments. The 

Australian Government also submitted a report related to environmental watering activities. 

The audit process adopted by the IAG–Salinity included a review of the annual jurisdictional reports and 

the salinity registers, followed by meetings with representatives of the jurisdictions and with members of 

MDBA. The recommendations were developed and jurisdictions were given an opportunity to provide 

factual comments on the audit report. 

The BSMS – Achievements over 15 years 

The IAG-Salinity considers that the BSMS has been highly successful. Salinity has been steadily reducing 

since the jurisdictions commenced joint action in 1985 with the Salinity and Drainage Strategy (S&DS) 

and continued it under the BSMS from 2001 onwards. The Morgan target was first met in 2009-10 and 

has continued to be met for the past six years. The modelled 2014-15 conditions showed that salinity 

remained under the Morgan target for 98% of time. 

Figure 1 shows that this success can be directly attributed to the actions implemented under both the 

BSMS and its predecessor the S&DS. 
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Under the BSMS, jurisdictions:  

 Generated an additional 61 EC salinity credit through a joint program investing in salt interception 

schemes.  

 Invested in irrigation modernisation and efficiency programs both at the system and on-farm 

scales for both salinity reduction and, in later years, water recovery to meet requirements under 

the Basin Plan. These were aimed at making existing irrigation more sustainable, reducing 

groundwater levels within irrigation areas, reducing salinity inputs to the river and enabling further 

new irrigation development.  

 Implemented innovative salinity zoning schemes in Victoria and South Australia which enabled 

new irrigation development to occur in areas of lower salinity risk.  

 Developed and applied scientific methodologies for salinity risk assessment in dryland 

catchments. The outcomes of these assessments were incorporated into regional resource 

management strategies and, where salinity was a priority, directed investment and actions in 

these sub catchments. These detailed assessments were also the means that showed that the 

salinity risk from the tributary catchments was not as great as first thought in 1999. 

 Invested in new knowledge to support the accountability framework and reduce the uncertainty of 

the future projected salinity levels.  

 Implemented groundwater and surface water monitoring networks providing the basic information 

to understand and underpin salinity management across the MDB.  

The states all developed salinity management programs to meet their obligations under BSMS. However, 
each reflected their specific issues and were integrated into their existing state frameworks for natural 
resource management.  

 
Throughout this process, the MDBA, acting as the agent of Basin Governments’ Joint Venture, has had a 

coordinating role, managing the salinity registers, overseeing the review processes for models and 

accountable actions, and coordinating the operation of the SIS program along the river. 

In the view of the IAG-Salinity, the BSMS has delivered the following benefits: 

 A clear focus on providing good water quality at Morgan providing for both upstream and 

downstream assets, which has been successful. 

 Clear accountability of all states for meeting the Morgan target. 

 A joint program of investment, which: 

o improved the quality of water in the River Murray to meet the target established at 

Morgan and protected downstream assets from expected damage from salinity; 

o enabled irrigation development to continue to occur with no further deterioration in 

salinity; and 

o enabled the water market to operate, allowing water to move to its highest value use 

with no further deterioration in salinity. 
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 An agreed process for the allocation of benefits and costs between the joint venture and 

individual states. 

It has been delivered through a collaboration and partnership approach between the jurisdictions which 

has been maintained despite the tensions created through the Basin Plan. It has been delivered through 

a highly innovative policy approach combined with a commitment to continuous knowledge improvement 

and has been demonstrated to be an example of true adaptive management. The IAG-Salinity considers 

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

natural resource management program in the world. 

 

Figure 1: Effect of salinity management in the Murray–Darling Basin at Morgan, South Australia. Comparison of 
recorded mean daily salinity levels and modelled salinity levels without salt interception schemes, land and water 
management actions and additional dilution flows over a 30-year period (July 1985 to June 2015) 
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Closing off the BSMS  

In 2014-15, at the end of the BSMS, the IAG-Salinity noted that:  

 All three states are in credit on the combined salinity registers (7.962, 6.395 and 7.510 $m for 

NSW, Victoria and South Australia respectively). 

 The Murray-Darling Basin Ministerial Council approved in November 2015, the BSM2030, as the 

policy framework to govern the next 15 years of salinity management in the basin. This retains as 

a core element, the accountability framework that has been at the heart of Basin salinity 

management since 1988. It has brought in new elements covering the contemporary issues of 

environmental water management and real-time salinity management and has sought to 

streamline mature management processes. 

In closing off the BSMS, the IAG-Salinity notes the majority of our past recommendations have been 

either fully or partially completed or, in some cases, superseded. In our view, key policy issues that we 

have raised have been either built into the BSM2030 or at least fully considered in its development. We 

consider that the audit process has been generally successful, both in ensuring the integrity of the 

registers but also in promoting continuous improvement.  

IAG Conclusion 

At the end of the BSMS period, there are no outstanding IAG recommendations to be brought 

into the BSM2030 period other than those made in this report. 

 

The IAG–Salinity’s opinion on the balance of salinity credits and debits for each state at the end of 

BSMS 

 
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, 

attributed 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 credit 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 registers as provided for this audit and has come to the opinion that 

NSW, Victoria and South Australia are in a net credit position. 

Opinion on MDBA’s accuracy in maintaining the registers 

The IAG–Salinity found no inaccuracies in MDBA’s maintenance of the registers as provided for 

incorporation into this report. 
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The audit did not identify any requirement to update individual entries in the registers incorporated in this 

report. 

IAG Recommendations – Transitioning from BSMS to BSM2030 

In developing its recommendations for 2014-15, the IAG-Salinity has focused on issues to be considered 

in the transition to the new BSM2030 and in developing implementation arrangements for salinity 

management under it and Water Resource Plans developed by states under the Basin Plan. 

These recommendations have been developed through discussions with the states, the MDBA and the 

Australian Government (represented by the Commonwealth Environmental Water Office) and review of 

their reports.  

Transitioning from BSMS to BSM2030 

Recommendation 1 – Communication  

The IAG-Salinity recommends that, in transitioning to BSM2030, jurisdictions and the MDBA should 

clearly communicate the success of salinity management to date, emphasizing that, whilst there is no 

longer an impending salinity crisis, it is an issue that requires careful, ongoing management and the 

maintenance of current management arrangements to ensure that it remains under control.  

Recommendation 2 – Capability 

The IAG-Salinity recommends that the MDBA and jurisdictions understand the capability required to 

implement BSM2030 across the areas of policy, technical modelling, river operations and regional 

implementation and ensure that capability and resources are maintained in these key areas over future 

years. Where required, succession plans need to be developed and implemented.   

Recommendation 3 – Inter-jurisdictional Knowledge Exchange 

The IAG-Salinity recommends that, biennially, the MDBA hold a salinity forum where jurisdictional policy, 

technical and regional staff and river operators share experiences and transfer knowledge of best 

practices.  

Developing the implementation arrangements for BSM2030 

The IAG-Salinity notes that the MDBA and the jurisdictions are preparing a BSM2030 Implementation 

Plan. This will include the development of a Rolling Four Year Model and Accountable Action Review 

Plan and undertaking investigations in four key knowledge priority areas. 
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Recommendation 4 – Four Year Model and Accountable Action Review Plan 

The IAG-Salinity recommends that, in the development of the BSM2030 Rolling Four Year Model and 

Accountable Action Review Plan, jurisdictions and the MDBA plan strategically, considering all reviews, 

BigMod review, and transition to Source modelling platform, and that they schedule reviews and 

consequent register adjustments to ensure efficient use of resources and maximised register stability. 

Recommendation 5 – Mallee Investigations and Reviews 

The IAG-Salinity recommends that the reviews of the Victorian, NSW and South Australian Mallee 

accountable actions and the further work on the Mallee Legacy of History projections should be scoped 

together before any work is undertaken on any of them, to ensure complementarity and avoid duplication. 

Bridging the gap between the real and modelled world 

The IAG-Salinity notes in BSM2030 and the Basin Plan, salinity management is moving towards a more 

real-time management approach with operational flow targets for salinity and the trial of responsive 

management of SISs. With the potential for new models to be used more in operational decisions, it is 

important that a policy decision is made on the primary purpose of the model: i.e. to assist in real-time 

management or to enable accountability on the registers.  

Recommendation 6 – Primary Purpose of Models 

The IAG-Salinity recommends that, in the development of BSM2030 Operational Procedures, the MDBA 

and jurisdictions should make a policy decision on the primary purpose of models and the requirements 

for use in register accountability. 

Linkages to the Basin Plan 

Recommendation 7 – Water Resource Plans 

The IAG-Salinity recommends that the MDBA ensure that Water Resource Plans assess salinity risk of all 

water use within the catchment.  
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1. Introduction 

Objectives and structure of the Basin Salinity Management Strategy 

The Basin Salinity Management Strategy (BSMS) provides a framework for communities and 

governments to work together to control salinity and protect key assets and natural resource values in the 

Murray–Darling Basin (MDB). Its objectives are to: 

1. maintain the water quality of the shared water resources of the Murray and Darling rivers for all 

beneficial uses—agricultural, environmental, urban, industrial and recreational; 

2. control the rise in salt loads in all tributary rivers of the MDB, and through that protect their water 

resources and aquatic ecosystems at agreed levels; 

3. control land degradation and protect important terrestrial ecosystems, productive farmland, cultural 

heritage and built infrastructure at agreed levels Basin–wide; and 

4. maximise net benefits from salinity control across the Basin. 

The obligations that provide for the implementation of the BSMS are set down in Schedule B to the 

Murray–Darling Basin Agreement, which is Schedule 1 to the Water Act 2007 (Cwlth). 

Schedule B supports effective salinity management by: 

 promoting joint works, measures and other actions to reduce or limit the rate at which salinity 

increases within the MDB; 

 providing for the adoption of salinity targets; 

 establishing salinity registers to record salinity impacts and to allocate salinity credits and 

salinity debits to contracting governments; and 

 providing for monitoring, assessing, auditing and reporting on progress in implementing the 

strategy. 

Achievement of the BSMS objectives is measured not only through the salinity registers but also through 

the degree of achievement of the end–of–valley target (EoVT) and the Basin salinity target at Morgan. 

Progress towards meeting the agreed EoVT and the land management objectives is assessed through 

annual reports from the contracting governments and MDBA. The reports include valley reports for the 

catchments where an EoVT has been adopted. The Independent Audit Group for Salinity (IAG–Salinity) 

conducts an independent annual audit of the reports and register entries, and of the performance of the 

contracting governments and MDBA.A key driver of the BSMS is the principle of ‘capping’ increases in 

salinity in the MDB by a system of salt credits and debits managed by the participating governments 

through two major mechanisms. One is joint investment in salt interception schemes (SISs) and 

associated infrastructure; the other is investment in target setting and monitoring systems at the end–of–

valley sites in concert with plans and actions to improve land management practices across the Basin. 

Victoria has set sub–targets for irrigation areas and upland systems so that it can monitor their effect on 

the EoVTs.  
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The nine elements of the BSMS are: 

1. Developing capacity to implement the strategy; 

2. Identifying values and assets at risk; 

3. Setting salinity targets; 

4. Managing trade–offs with the available within–valley options; 

5. Implementing salinity and catchment management plans; 

6. Redesigning farming systems; 

7. Targeting reforestation and vegetation management; 

8. Constructing salt interception works; and 

9. Ensuring Basin–wide accountability, monitoring, evaluating and reporting. 

The BSMS commenced in 2001–02 and is scheduled to be concluded by the end of 2015. As such, this is 

the last audit to be conducted on the Strategy and it will close off the existing arrangements under the 

BSMS. 

2014-15 Audit Requirements 

The terms of reference of the IAG–Salinity of   the BSMS are in Appendix 1 of this report.  

A summary of Schedule B, including its provisions concerning the audit of the BSMS, is in Appendix 2. 

The development of the annual audit and reporting process has been a significant achievement for the 

BSMS. As set down in the Audit Plan, priority areas for review in this audit included the following: 

1. Registers: those Schedule B accountabilities required to be reported to MDBA and to the Ministerial 

Council, particularly the auditors’ assessment of whether the BSMS salinity registers are a fair and 

accurate record of the salinity impacts of actions. 

2. Reviews: those rolling five–year reviews of register entries that are due to be completed and 

assessed; however, where the reviews have not been completed within the timeframes set down in 

Schedule B, some comment should be provided on: 

 the potential for improved estimates, given the available data and the development of 
analytical tools since the last assessment; and 

 the relative risks in terms of likelihood and consequence, compared with other salinity 
assessments that have been, or should be, undertaken by the contracting governments. 

3. 2013-14 IAG-Salinity Recommendations: Based on the draft 2014-15 Annual Implementation 

Reports provided by each Contracting Government and the MDBA, auditors’ assessment of progress 

made against the 2013-14 recommendations. This assessment should also take into account that 

2014-15 is the last BSMS audit and the MDBA and the contracting governments have been 

developing the next 15-year salinity management strategy, BSM2030, following the 2014 review of 

salinity management in the Basin. 
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4. Closing off the BSMS: closing of the existing audit arrangements under the BSMS and setting the 

scene for the audits under the next strategy – the BSM2030. 

Approach for 2014-15 Audit 

The process undertaken by the IAG–Salinity in carrying out the 2014–15 audit included: 

 assessing the annual reports of the jurisdictions; 

 reviewing Registers A and B with MDBA staff; 

 meeting with the representatives of the contracting governments and MDBA; these were 

essentially half–day meetings with the relevant policy officers, their teams of managers and 

specialists and, in some cases, managers of regional catchment management authorities 

(CMAs); 

 discussing technical, scientific and policy issues with specialist staff from the jurisdictions and 

MDBA, seeking clarification or correction of misunderstandings; and 

 providing the main draft text to jurisdictional contact officers for factual comments. 

The format for the 2014-15 audit was conducted in the same manner as the 2013-14 audit. It was 

conducted over a 3-day period with all meetings held in Canberra. 

In undertaking the 2014-15 audit, the IAG-Salinity: 

 identified the key achievements of BSMS over 15 years of implementation; 

 finalised registers for the end of the 15 year period, closing off the period of the BSMS; 

 examined the new strategy for salinity management in the MDB, the BSM2030, which was signed 

off by the Ministerial Council in November 2015 to determine whether all previous IAG-Salinity 

recommendations had been appropriately dealt with and whether there was a need to carry over 

any previously-raised issues into the new strategy period; 

 made recommendations focusing on issues to be considered in: 

o transitioning from BSMS to BSM2030; 

o the development of the implementation arrangements  for BSM2030; and 

o the development of water quality management plans undertaken as part of jurisdictional 

Water Resource Plans under the Basin Plan. 

In addition, a summary of progress in 2014-15 and brief summaries of activities under each of the key 

elements are provided in Section 4. 
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2. Overview of 15 years of BSMS Implementation 

Overview of the BSMS 

The BSMS was developed in 2000 to deal with one of the most significant economic and environmental 

issues facing the MDB.  In 1999, an audit of salinity in the Basin found that, in the absence of substantial 

intervention, three to five million hectares of land would become salinised during the following 100 years. 

The area of salinised land was expected to increase by approximately 50 percent in the lower Murray 

over fifty years and to more than double in the Macquarie, Namoi, Lachlan, Loddon and Avoca 

catchments over the same period. The consequent salt damage to agricultural productivity, roads and 

buildings in the Basin was estimated to increase to $1 billion a year over 100 years. Increasing salinity 

was also expected to have serious impacts on major wetlands such as the Macquarie Marshes, the Great 

Cumbung Swamp, the Avoca Marshes, the Chowilla wetlands and the Lower Lakes.  

The BSMS built on the accountability framework and activities of its predecessor, the Salinity and 

Drainage Strategy. It set, for the first time, a Basin Salinity Target at Morgan that is to maintain the 

modelled average daily salinity level of less than 800 EC for at least 95 per cent of the time within a 

benchmark period. BSMS also established a binding strategic framework for salinity management in the 

Basin including End-of-Valley salinity targets for the tributary catchments and valleys and enabled actions 

within catchments to be included on the salinity registers where they had a significant impact on river 

salinity at Morgan.  

In developing the BSMS, governments aimed to cap salinity in the River Murray whilst rehabilitating 

irrigation land, enabling further irrigation development and moving to sustainable land management within 

the tributary catchments. To ensure this, the partner governments collectively agreed, through the BSMS, 

to: 

 generate a further 61 EC in salinity credits through a joint program of salt interception works to 

offset development activities and delayed salinity impacts; 

 establish a salinity monitoring, reporting and audit process across the Basin to assure progress in 

meeting the Basin Salinity Target; and 

 invest in new knowledge particularly in relation to reducing the uncertainty in the catchment 

salinity projections. 

Success of the BSMS  

The IAG-Salinity considers that the BSMS has been highly successful. Long-term modelled salinity has 

been steadily reducing (Figure 2) since the jurisdictions commenced joint action in 1985 with the Salinity 

and Drainage Strategy (S&DS) and continued it under the BSMS from 2000 onwards. The Morgan target 

was first met in 2010 and has continued to be met for the past five years. 
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Figure 2: Modelled 95 percentile salinity over the 1975-2000 Benchmark period at Morgan in South Australia showing 
improvement due to the implementation of salinity management programs from 1988 to 2015. 

Figure 3 shows that this success can be directly attributed to the actions implemented under both the 

BSMS and its predecessor the S&DS. 

Under the BSMS, jurisdictions: 

 Generated an additional 61 EC salinity credit through a joint program investing in salt interception 

schemes. 

 Invested in irrigation modernisation and efficiency programs both at the system and on-farm 

scales for both salinity reduction and, in later years, water recovery to meet requirements under 

the Basin Plan. These were aimed at making existing irrigation more sustainable, reducing 

groundwater levels within irrigation areas, reducing salinity inputs to the river and enabling further 

new irrigation development. In the Goulburn-Murray Irrigation District in Victoria, a web-based 

system is scheduled to ‘go live’ in 2016 enabling groundwater levels to be managed in refined hot 

spot areas through real-time communication with landholders. 

 Implemented salinity zoning schemes in Victoria and South Australia which encouraged new 

irrigation development to occur in areas of lower salinity risk. For example, the total irrigated area 

in the Victorian Mallee increased by more than 150 percent between 1994 and 2012. A 2006 

assessment showed that without the salinity impact zoning system and associated irrigation 

development guidelines, that increase would have resulted in a salinity debit (that Victoria would 

have had to fully offset) of 24.8 EC compared to actual impact of 6 EC in 2006. With lower levels 

of new development, NSW used a risk-based approach to assessing salinity risk of new 

proposals, requiring more detailed assessments where the initial assessment suggested a high 

salinity risk. 
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 Developed and applied scientific methodologies for salinity risk assessment in dryland 

catchments. These identified the sub catchments that posed significant salinity risks to local 

community assets and potentially to the shared water resources. The outcomes of these 

assessments were incorporated into regional resource management strategies and, where salinity 

was a priority, directed investment and actions in these sub catchments. For example, NSW 

developed the Hydrogeological Landscape (HGL) framework which was then applied through its 

MDB tributary catchments and the rest of the state to identify their sub catchments producing the 

highest salt loads and the key areas within those sub catchments which needed careful 

management. These detailed assessments showed that the salinity risk from the tributary 

catchments was not as great as first thought in 1999. 

 Invested in new knowledge to support the accountability framework and reduce the uncertainty of 

the future projected salinity levels. South Australia, as an example, has invested heavily in the 

improvement of groundwater models underpinning the management of the river and floodplain in 

the Lower reaches of the Murray River. 

 Implemented groundwater and surface water monitoring networks providing the basic information 

to understand and underpin salinity management across the MDB. 

 

Figure 3: Mean daily observed salinity levels at Morgan from July 1989 to June 2015 (blue line) compared modelled 
salinity levels without salt interception schemes, improved land and water management actions and additional dilution 
flows (‘no further intervention scenario) (red line), and average daily River Murray flow (teal) between Lock 1 and Lock 2 
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The states all developed salinity management programs to meet their obligations under BSMS. However, 

each reflected their specific issues and were integrated into their existing state frameworks for natural 

resource management. Victoria built it into their highly developed, devolved integrated natural resource 

management framework with their regional Catchment Management Authorities (CMAs) allocated a share 

of the state’s salinity credits and debits and becoming responsible for arrangements to manage new 

irrigation developments, improve existing irrigation practices and manage dryland salinity programs as 

part of their normal catchment management processes and partnerships.  South Australia integrated SIS 

management into their strategies for managing the River Murray and met their obligations through the 

introduction of a salinity zoning policy and delivering water efficiency programs through collaborations 

between government departments, NRM Boards, landholders and irrigators. In NSW, the Hydro-

Geological Landscape (HGL) assessments were integrated into their Catchment Action Plans and in 

Queensland, where salinity was only emerging as a risk, they focused on establishing monitoring 

programs and improving scientific understanding of salinity processes. ACT built it into their existing water 

quality management arrangements. 

Throughout this process, the MDBA, acting as the agent of Governments’ Joint Venture, has had a 

coordinating role, managing the salinity registers, overseeing the review processes for models and 

accountable actions, and running the SIS program along the river. 

In the view of the IAG-Salinity, the BSMS has delivered the following benefits: 

 A clear focus on providing good water quality at Morgan to provide for downstream assets, 

which has been successful. 

 Clear accountability of all states for meeting the Morgan target. 

 A joint program of investment, which has: 

o improved the quality of water in the River Murray to meet the target established at 

Morgan and protected downstream assets from expected damage from salinity; 

o enabled irrigation development to continue to occur with no further deterioration in 

salinity; and 

o enabled the water market to operate, allowing water to move to its highest value use 

with no further deterioration in salinity. 

 An agreed process for the allocation of benefits and costs between the joint venture and 

individual states. 

It has been delivered through a collaboration and partnership approach between the jurisdictions which 

has been maintained despite the tensions created through the Basin Plan. It has been delivered through 

a highly innovative policy approach combined with a commitment to continuous knowledge improvement 

and has been demonstrated to be an example of true adaptive management. The IAG-Salinity considers 

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

natural resource management program in the world.  
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Status of the registers at the end of BSMS 

At the end of the BSMS, the combined registers have a modelled improvement in salinity at Morgan of 

about 213EC, corresponding to a net salinity credit of about $28m. When the states are considered 

separately, the combined registers are quite healthy with New South Wales having the highest balance 

($7.962m) followed by South Australia ($7.510m) and Victoria ($6.395m). Register B on its own has 

generally remained in credit or has hovered around neutrality, with a combined closing balance of about 

$3.4m. However, the Register B balance is expected to degrade with time due to legacy of history 

impacts (though the magnitude of their trajectory is uncertain). 

It is fortunate that the states elected not to realise their salinity credits in full. Maintaining the registers in 

credit balance, as required under Schedule B, is not necessarily consistent with future compliance with 

the Morgan target. A substantial positive credit (in the order of 100EC) would be required to ensure long-

term compliance with the target. 

The level of confidence in the registers is due to the clear and transparent method of debating entries by 

the Basin Salinity Management Advisory Panel (BSMAP), the quality of the scientific work that has gone 

into the development and use of the models, and meticulous documentation and record keeping on the 

part of MDBA. The contracting governments can see that each is contributing to salinity management in a 

balanced way without an inequitable burden falling on any one of them. The registers, however, have not 

been applicable to Queensland or the Australian Capital Territory. 

The rolling periodic reviews of models and accountable actions have proved onerous for the contracting 

governments. In most cases the review deadlines have not been met and the delays have been 

commonly several years. Many reviews will transition across to BSM2030, and will be completed post-

2015 especially with the upcoming conversion to Source models which has justifiably delayed some 

reviews of models based on software soon to be obsolete. A particular issue arose with synchronisation 

of South Australia groundwater model reviews, given a large number of contiguous or overlapping models 

and the links between a given model and multiple accountable actions, raising policy questions about how 

and when these should be represented in the salinity registers. 

Nevertheless, a substantial number of rigorous reviews has been undertaken of models and accountable 

actions affected by model outputs. Since 2008-2009, reviews were completed on three Eastern Mallee 

groundwater models and eight South Australia groundwater models. In addition, the BSMS cost functions 

were reviewed in 2009-2010 (though the findings were not implemented) and the MSM-BIGMOD review 

commenced in 2014 with expected finalisation in 2016. 

The IAG–Salinity is of the opinion that the accountability framework has been critical over the duration of 

the BSMS in maintaining the commitment to joint action by all jurisdictions to salinity management across 

the Basin. 

Status of Response to Audit Recommendations 

In closing off the BSMS, the IAG-Salinity has reviewed the implementation of recommendations from its 

previous audits since the mid-term review.  We have undertaken this to identify the issues that arose, 

examine briefly how they were addressed and assess the effectiveness of the audit process, not just in 

maintaining the integrity of the registers, but also in assisting with continuous improvement.  

From 2008-09 to 2013-14, the IAG-Salinity made 70 recommendations in its annual reports.  

The recommendations generally fell into the following primary categories (noting that many 

recommendations could be applied to multiple categories): 
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A. Threats and benefits (including environmental water, coal seam gas, climate change) -  

13 recommendations. 

B. Salinity registers and accountability - 11 recommendations. 

C. Reviews - 11 recommendations. 

D. Planning, including BSM2030 Strategy - 7 recommendations. 

E. Resources, human and financial - 6 recommendations. 

F. Communication and knowledge transfer - 6 recommendations. 

G. Performance indicators and targets - 4 recommendations. 

H. In-river management (including works and measures, especially salt interception schemes) -  

4 recommendations. 

I. Catchment management (land-based works and measures) - 4 recommendations. 

J. Modelling - 2 recommendations. 

K. Monitoring - 2 recommendations. 

The issues addressed by the individual recommendations each year, along with their associated 

categories, are listed in Appendix 4. This reflects the evolution of key issues through time, such as the 

introduction of environmental watering factors in 2008 and management protocols through to 2014, 

threats to riverine salt load from mobilisation of salt on floodplains (2008 to 2010), and the introduction of 

coal seam gas concerns in 2008-09. Common features across the years have been concerns over the 

dwindling human and financial resources applied to salinity management, delays in meeting deadlines for 

reviews, and a general reluctance to promote the transfer of knowledge between jurisdictions. 

Most of the IAG-Salinity recommendations have met with general agreement and support from the 

contracting governments, although often a particular recommendation had to be repeated in successive 

years before any implementation happened. For example, the issue of bringing environmental water into 

the accountability framework was the subject of successive audit recommendations until it was resolved 

recently in the development of the BSM2030. However, some recommendations gained little support. 

These included: 

 better quantification or qualification of the uncertainty in register entries. The contracting 

governments were accepting of unstated uncertainty, but considered that firm values (reviewed 

periodically) were essential for the register system to work - and it has worked; 

 changing the cost functions or the currency base in calculations of salinity credits ($m/year at 

March 2005 base); and 

 multiple recommendations by IAG-Salinity in its endeavours to promote better knowledge sharing 

between jurisdictions, and more widespread communication of the successes and scientific 

advances engendered by the BSMS. 
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In closing off the BSMS, the IAG-Salinity has also examined the new strategy for salinity management in 

the MDB, the BSM2030, which was approved by Ministers in November 2015. We note that the BSM2030 

has retained, as a core element, the accountability framework that has been at the heart of Basin salinity 

management since 1988. It has brought in new elements covering the contemporary issues of 

environmental water management and real-time salinity management. In addition, under BSM2030,  

 SIS management will explore the potential to become more responsive, potentially becoming 

more efficient and providing the capacity to understand their full capabilities; 

 End of Valley Targets have been retained to monitor and assess the risk from tributary 

catchments to the shared water resources. The application of EoVTs has been modified to reflect 

a contemporary understanding of the salinity risk posed by the tributaries; and 

 register management and audit and review processes have been streamlined on the basis of 30 

years of knowledge and experience. 

In closing off the BSMS, the IAG-Salinity notes the majority of our past recommendations have been 

either fully or partially completed or, in some cases, superseded. In our view, key policy issues that we 

have raised have been either built into the BSM2030 or at least fully considered in its development. We 

consider that the audit process has been generally successful, both in ensuring the integrity of the 

registers but also in promoting continuous improvement. However, there are several general issues that 

the IAG-Salinity has raised over a number of years and that remain ongoing concerns to us and that we 

think are worthy of real consideration by jurisdictions. These are the subject of several of our 

recommendations in this report. 

IAG Conclusion 

At the end of the BSMS period, there are no outstanding IAG recommendations to be brought 

into BSM2030 period other than those made in this report. 
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3. 2014-15 IAG Recommendations 

In developing its recommendations for 2014-15, the final year of the BSMS, the IAG-Salinity has identified 

issues relating to the following key areas: 

 Transitioning from BSMS to BSM2030 

 Developing the implementation arrangements for BSM2030 

 Bridging the gap between the real and modelled world  

 Linkages to the Basin Plan 

Transitioning from BSMS to BSM2030 

The IAG-Salinity considers that salinity management in the MDB over the past 30 years has been an 

outstanding success. The combination of past action, the continued operation of the SIS and the dilution 

benefits provided by the increased environmental flows under the Basin Plan and new knowledge means 

that the Basin no longer faces the salinity crisis predicted in 2000. However, it does not mean that the 

issue has gone away. Salinity in the MDB will always be an issue that needs careful and continuous 

management in the riverine, floodplain corridor and irrigation areas and ongoing vigilance in the tributary 

catchments. SIS management may be able to be optimised but the SISs are still essential to meet the 

Basin target. Arrangements like the salinity zoning governing new developments in the Mallee are still a 

critical foundation which must be maintained to ensure the target can continue to be met in the future.  

Any unwinding of these arrangements will start to undo the work of past achievements and salinity will 

once more become a significant risk. It is important that in the transition to BSM2030, this message is 

clearly articulated. There is now a risk that communities no longer remember the impacts of high river 

salinities and rising groundwater tables on their communities, their businesses and the environment. If not 

communicated well, they may consider that the salinity problem is ‘fixed’ rather than ‘being carefully 

managed’ and seek to undo many of the management controls that provide the level of protection they 

now enjoy. 

Recommendation 1 – Communication 

The IAG-Salinity recommends that, in transitioning to BSM2030, jurisdictions and the MDBA 

should clearly communicate the success of salinity management to date, emphasizing that, whilst 

there is no longer an impending salinity crisis, it is an issue that requires careful, ongoing 

management and the maintenance of current management arrangements to ensure that it 

remains under control. 

The IAG-Salinity has, in a number of previous audits, commented on the need to maintain salinity 

management capability in the MDBA, jurisdictions and the regions. After 30 years of salinity management, 

many of the people who were involved in the early days and fully understand the policy frameworks and 

management arrangements that were established, have either retired or are contemplating retirement in 

the next few years. The IAG-Salinity observed that some jurisdictions have put succession plans in place 

and are in the process of a smooth generational change. However, others are not so advanced. It is 

important that in the transition to BSM2030, there is a commitment across the jurisdictions and within the 

MDBA to maintain capability. 
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Recommendation 2 – Capability 

The IAG-Salinity recommends that the MDBA and jurisdictions understand the capability required 

to implement BSM2030 across the areas of policy, technical modelling, river operations and 

regional implementation and ensure that capability and resources are maintained in these key 

areas over future years. Where required, succession plans need to be developed and 

implemented. 

The IAG-Salinity has also previously made recommendations on the need for greater transfer of 

information between jurisdictions on key elements of salinity management. Each jurisdiction has dealt 

with some aspects of salinity implementation differently, reflecting their local risk, economic or 

environmental significance and their natural resource management arrangements. The IAG-Salinity and 

some MDBA staff are the only people with an overview of best practice across the Basin. We consider 

that there would be great benefit in occasional forums where policy, technical and regional staff from the 

jurisdictions can share stories (successes and failures) and transfer knowledge and ideas across 

jurisdictional boundaries. 

Recommendation 3 – Inter-jurisdictional Knowledge Exchange 

The IAG-Salinity recommends that, biennially, the MDBA hold a salinity forum where jurisdictional 

policy, technical and regional staff and river operators share experiences and transfer knowledge 

of best practices.  

Developing the implementation arrangements for BSM2030 

The IAG-Salinity notes that the MDBA and the jurisdictions are preparing a BSM2030 Implementation 

Plan. This will include the development of a Rolling Four Year Model and Accountable Action Review 

Plan and undertaking investigations in four key knowledge priority areas.  

In developing the Rolling Four Year Model and Accountable Action Review Plan, the IAG-Salinity 

considers there is a need to plan strategically, taking a ‘helicopter view’ of all the relevant issues 

scheduled to occur over the next few years. This includes all the planned reviews of models and 

accountable actions, the current BigMod (Close 1996) review, which is behind schedule, and MDBA’s 

transition to Source modelling base, which is anticipated in 18 months. As every one of these has the 

potential to affect register entries, it is important that they are planned to make the most efficient use of 

resources and maximise register stability. This could include consideration of grouping any consequential 

register adjustments and making those adjustments at planned intervals. It is important that register 

stability is given due consideration to maintain confidence in the registers. 

Recommendation 4 – Four Year Model and Accountable Action Review Plan 

The IAG-Salinity recommends that, in the development of the BSM2030 Rolling Four Year Model 

and Accountable Action Review Plan, jurisdictions and the MDBA plan strategically, considering 

all reviews, BigMod review, and transition to Source modelling platform, and that they schedule 

reviews and consequent register adjustments to ensure efficient use of resources and maximised 

register stability. 
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The IAG-Salinity also noted that Victoria, NSW and South Australia had reviews of their Mallee 

accountable actions scheduled to occur in the next two years. In addition, BSM2030 has nominated 

further work on the Mallee Legacy of History Salinity projections as a key knowledge priority. We consider 

that these pieces of work need to be scoped together, in the near future, to ensure complementarity and 

avoid duplication. 

Recommendation 5 – Mallee Investigations and Reviews 

The IAG-Salinity recommends that the reviews of the Victorian, NSW and South Australian Mallee 

accountable actions and the further work on the Mallee Legacy of History projections should be 

scoped together before any work is undertaken on any of them, to ensure complementarity and 

avoid duplication. 

Bridging the gap between the real and modelled world 

The IAG-Salinity notes in BSM2030 and the Basin Plan, in-river salinity management is moving towards a 

more real-time management approach with operational flow targets for salinity and the trial of responsive 

management of SISs. An example of this is the South Australian Decision Support System, which is 

currently under development. The planned improvements in modelling and forecasting mean that new 

models will have the capability to be used more to assist in operational management. Current models 

have been designed with the primary purpose of enabling register accountability: i.e. understanding the 

long-term impacts of accountable actions. 

Currently, the modelled world, as represented on the registers, has a degree of conservatism built in to 

some of the model assumptions and the application over the benchmark period as required under 

Schedule B. They also include actions which are not yet fully realised: e.g. water utilisation in South 

Australian irrigation areas and modelling of full SIS capability rather than operational utilisation. Some of 

this explains the current difference between the modelled salinity levels and the actual salinities observed 

within the river.  As there is fuller uptake of the accountable actions and optimisation of SIS effort, this 

may show up in future years in higher observed salinities. 

With the potential for new models to be used more in operational decisions, it is important that a policy 

decision is made on the primary purpose of each model application: i.e. to assist in real-time 

management or to enable accountability on the registers. This is critical for the conceptualisation of the 

model and the incorporation of the results into the MDBA model. The IAG-Salinity considers that it is 

inevitable that models will eventually move in this direction. However, we consider that it is vital it is done 

in a planned way. It will also require tighter specification of models and agreement on how critical 

elements are incorporated: e.g. how scenarios will be run, how SIS operation is modelled and how 

environmental flow regimes are accommodated. It will also require agreement on how these models will 

be used in register accountability. The IAG-Salinity considers that these decisions need to be made by 

the MDBA and jurisdictions in the development of the BSM2030 Operational Procedures. 

Recommendation 6 – Primary Purpose of Models 

The IAG-Salinity recommends that, in the development of BSM2030 Operational Procedures, the 

MDBA and jurisdictions should make a policy decision on the primary purpose of models and the 

requirements for use in register accountability. 
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Linkages to the Basin Plan 

In discussions with states, it became apparent that there are circumstances in which new irrigation 

development can occur within catchments without full consideration of potential salinity impacts on local 

assets, particularly in instances where the source is waste water from an industry which may not be 

accounted for under the Sustainable Diversion Limits (SDLs). The IAG-Salinity is aware that under the 

new policy settings of the BSM2030 and the Basin Plan, these issues will be dealt with in state Water 

Resource Plans or their own statutory natural resource management plans. 

Recommendation 7 – Water Resource Plans 

The IAG-Salinity recommends that the MDBA ensure that Water Resource Plans assess salinity 

risk of all water use within the catchment. 

4. Implementation of the BSMS in 2014-15 

As outlined in Section 2, in 2014-15, the Auditors focused on key policy issues that need to be considered 

in the transition to BSM2030. These are covered in the preceding Section 3 together with the IAG-Salinity 

recommendations.  

The IAG-Salinity noted that the major focus of the jurisdictions and the MDBA in 2014-15 was the 

development of the BSM2030 as the new Strategy to govern the next 15 years of salinity management in 

the MDB. Nevertheless, in 2014-15, jurisdictions and the MDBA continued to meet their obligations under 

BSMS in its last year. Brief summaries of progress in 2014-15 and specific issues under each of the key 

elements are provided in the following section. 

2014-15 Salinity Outcomes 

In 2014-15, the modelled salinity target at Morgan over the benchmark period (i.e. below 800EC for 95% 

of time) was met for the sixth year in a row. The modelled 2014-15 conditions showed that salinity 

remained under the Morgan target for 98% of time and that to a large extent, this was due to the 

management interventions undertaken under the BSMS (Table 1 and Figure 4). 

 
Table 1. Modelled salinity at Morgan 

Period Time interval Average Median (EC) 
95 percentile 
(EC) 

% time 
greater than 
800 EC 

% time 
less than 
800 EC 

25 years 
Modelled 1988 

conditions 1975-2000 

665 666 1058 28% 72% 

25 years 
Modelled 2015 

conditions 1975-2000 

474 473 721 4% 96% 
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Figure 4: Mean daily observed salinity levels at Morgan from July 2014 to June 2015 (blue line) compared to modelled 
salinity levels without salt interception schemes, improved land and water management actions and additional dilution 
flows (‘no further intervention scenario) (red line). 

Consistent with this, actual river salinities recorded at Morgan in 2014-15 remained low, with an average 

daily salinity of 296EC and a peak daily salinity of 575EC. However, it was noted that in 2014-15, the 

Commonwealth Environmental Water Office (CEWO) reported delivery of 746GL of Commonwealth 

environmental water to the Lower Murray which would also have contributed to maintaining salinity levels 

below target. 

In 2014-15, the IAG-Salinity noted that for the combined registers, all three states are in credit (7.962, 

6.395 and 7.512 $m for NSW, Victoria and South Australia respectively). 

All states reported on salinities against the EoVTs for the sub-catchments. These effectively provide a 

check on the level of salinity (load and concentration) coming from each catchment. There were no 

substantial issues arising from these reports. 
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Element 1: Developing capacity to implement the BSMS 

MDBA and the partner governments will administer a comprehensive ‘knowledge generation’ program to 

support Basin and within–valley planning and implementation. 

The partner governments will assist catchment communities to implement national, Basin and state 

initiatives by improving access to and use of the knowledge and decision tools generated by 

investigations and salinity research and development. This process will be supported by further capacity 

building for catchment planning, including communication and education. 

Knowledge 

As the BSMS draws to a close, it is clear that major advances have been achieved in the understanding 

of salinity risk and salt generation processes over the course of the BSMS. There is a wealth of 

information that is currently captured within jurisdictions and MDBA. It is important that this information is 

readily accessible and preferably captured in a central location. MDBA has played an important role in 

coordinating and capturing information and it is hoped that this will continue into the future. 

Much of the knowledge that has been captured is yet to be fully realised. As the next generation of 

models is implemented over the coming years to support BSM2030, the knowledge gained in the present 

BSMS should be captured in the conceptualisation and calibration of these models. 

The knowledge gained from the proposed salt interception scheme trials should provide insights into 

more efficient ways of operating schemes in the future. But this is only part of the picture as the major 

cultural changes and continued support for salinity management will rely on continued engagement and 

knowledge sharing with the community. 

In relation to further investigations undertaken during 2014-15, the IAG-Salinity noted that: 

 Three existing gauging stations have been instrumented in Queensland: Cotswold on the 

Condamine River, Jack Taylor Weir at St George and the NSW gauge on the Barwon River at 

Mungindi. 

 The NSW key salinity sites have recently been rationalised across the state with activity in Baldry, 

Sloanes Creek, Gumble Creek, Livingstone Creek, Boorowa, and Pine Ridge. 

 Baseline monitoring of water levels and EC has been continuing on the seven NSW key salinity 

Monitoring Evaluation and Reporting sites as part of the state-wide monitoring network, and as 

regional focus sites. 

 The ACT Improving Long-term Water Quality in the ACT and the Murrumbidgee River System 

project is centred upon improving a range of catchments in the ACT region with a focus on six 

priority catchments (Upper Molonglo, Lower Molonglo, Fyshwick, Lake Tuggeranong, Yarralumla 

Creek and Riverview (West Belconnen)). Phase 1 will focus on monitoring and Phase 2 will 

include construction of infrastructure works, commencement of ongoing governance 

arrangements for improved catchment management and implementation of long-term monitoring 

to gauge the efficiency of the new infrastructure works. 
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 The Shepparton Irrigation Region Salt and Water Balance Project (SIRSWBP) continued 

development of the Salinity Risk Management System (SRMS). The web based SRMS aims to 

ensure that salinity and sub-surface drainage threats are understood and appropriately managed 

and will assist decisions about the location, operation and timing of sub-surface drainage 

measures for irrigation. 

 In the North Central region, analysis of the Lower Loddon and Campaspe catchment water tables 

and groundwater trends was undertaken and water table maps were updated to provide an 

indication of areas most at risk of land salinisation. 

 In the Victorian Mallee, salinity investigations and research included: 

o A situational analysis of the current issues affecting irrigation within the High Impact Zone 

(HIZ) of the Nyah to the South Australian Border Salinity Management Plan (SMP). 

o A groundwater monitoring review was undertaken to address data requirements for 

calibration of five of the numerical Water Trade models which underpin the Nyah to the 

South Australian Border SMP. Outcomes of the review included installation of 15 new data 

loggers for key indicator sites supporting models, and expansion of the groundwater 

monitoring program to include additional sites. 

o An investigation of the groundwater and irrigation drainage water monitoring data to 

assess the outcomes of the SMPs implemented since the early 1990s. Results suggest 

that SMPs in the Mallee have been successful in minimising the impacts of irrigation and 

drainage. 

o A study to compare continuous multi-parameter chemistry profiling and hydra-sleeves 

groundwater sampling methodologies against the standard pump and purge method. 

o A project to determine a better conversion factor (between EC and TDS) for application in 

salt load estimates in the Mallee. 

 The Australian Research Council Linkage project, ‘Dynamics and management of riverine 

freshwater lenses’ commenced in May 2015 and will be run for three years and is expected to 

provide insight into the management of floodplain ecosystem health and into the impact on 

freshwater lenses on salt movement into the River Murray.  There is also an opportunity for this 

work to assist with salt interception scheme trials to determine the impacts of reduced pumping on 

the floodplain. 

 The ‘Modelling salt dynamics on the River Murray floodplain in South Australia’ project 

commenced in March 2014 and was completed by May 2015. The first report describes a 

conceptual model of floodplain salinity dynamics, prioritising and locating the processes and 

drivers most likely to contribute to the mobilisation of floodplain salt. The second report considers 

how to model floodplain salinity dynamics and reviews prior approaches to modelling groundwater 

and surface water processes, and tests different approaches to simulating key groundwater 

processes. 
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 As part of the Riverine Recovery project, the Department of Environment, Water and Natural 

Resources is coordinating field trials on the Pike floodplain. The aim of the trials is to test the 

effectiveness of a range of different measures to improve and reclaim saline and sodic soils. 

Preliminary findings identified that mulch has clear benefits for plants, acidity recovery and soil 

salinity in some plants. 

 A closed space run of river salinity survey was conducted from Lock 7 to Lock 1 between  

7-11 July 2014. The data from the 2014 survey has been analysed by Australian Water 

Environments (AWE) to compare results with previous surveys and assess salt loads to indicate 

Salt Interception Scheme (SIS) performance and confirmed the effectiveness of SIS in reducing 

salt loads to the River Murray. 

Modelling 

With the BSMS coming to a close and the prospect of developing various Water Resource Plans to meet 

Basin Plan obligations, jurisdictions are in the process of developing the next generation of salinity 

models. In the short term the existing models will be used and gradually replaced with the next generation 

of models as they become ready. 

The MDBA has undertaken a review of the revised MSM-BigMod water quantity and salinity model. 

However, the new model does produce substantially different results for baseline and development 

scenarios. There is likely to be a complicated process to deal with these changes within the salinity 

register. MDBA has also been working on a Source replacement for the existing model. This will also 

need to go through a review process and will produce different results that will have further implications 

for salinity register entries. 

Updating the salinity register will be a long and difficult process that will need to be repeated as various 

models are upgraded. Moreover, constantly changing the salinity register will create confusion within the 

community. On this basis the auditors believe that this upgrade process should be coordinated within 

BSM2030. 

The IAG-Salinity has commented more generally and made recommendations on the need for 

strategic planning and coordination in the review and improvement of models in the development 

of implementation arrangements for BSM2030 in Section 3. 

The auditors have also been advised of model developments in Queensland, NSW, ACT and Victoria and 

note that all states are aiming to use the eWater Source platform for surface water salinity modelling. The 

auditors note that MDBA has undertaken a project with CSIRO in collaboration with jurisdictions to 

standardise the calibration of the next generation of surface water models so that there is some 

consistency in approach that will allow more robust comparison between models. At this stage the focus 

is on water quantity aspects but we would encourage this to also include aspects of salinity modelling. 
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In relation to model development undertaken during 2014-15, the IAG-Salinity noted that: 

 There have been some upgrades to the NSW IQQM (Simons et. al. 1996) models but this does 

not impact on salinity register entries. 

 NSW is in the process of upgrading IQQM models to Source. There has already been significant 

progress in the Murrumbidgee and Namoi regions. NSW Source models will ultimately be required 

to consider and evaluate salinity implications of a whole raft of changes in water management 

related the proposed Basin Plan. These include: 

o significant changes in the irrigation footprint, 

o large scale government water purchase schemes, 

o environmental watering regimes, 

o changes in river regulation, 

o catchment interception activities, and 

o climate change. 

 The eWater Source modelling framework will be used to develop a water quality model for the 

Queensland MDB. The model will be used to estimate baseline water quality loads across the 

basin and assist in the development of local water quality guidelines. 

 The ACT modelling platform is due to be revised next year. The ACT is developing a new model 

based on eWater Source modelling and the work of Dr Peter Coombes. 

 The Goyder Institute for Water Research is currently undertaking a project to extend and enhance 

the River Murray Source model from the South Australian border down to the barrages. The intent 

of the Decision Support System is to provide the DEWNR River Murray Operations and Major 

Projects Unit with a tool to assess the salinity, water quality and flow implications of potential river 

infrastructure operational scenarios, using a range of hydrological and ecological assessment 

metrics. 

 There are four main areas of groundwater model development in South Australia: 

o Chowilla Model - updated to simulate the salt load impact of operation of the Chowilla 

Regulator on the River Murray for four scenarios (in-channel rise only, low floodplain 

inundation, medium floodplain inundation and maximum floodplain inundation). 

o South Australian Salinity Register models - updated to incorporate updated irrigation data. 

This includes revisions to the Pike-Murtho, Berri-Renmark, Loxton-Bookpurnong, Pyap-

Kingston, Woolpunda, Waikerie to Morgan, and Morgan to Wellington models, noting that 

a number of these have not yet been accepted by BSMAP. 

o Berri-Renmark model - revision of the Berri-Renmark model commenced. The model will 

be updated to reflect improved understanding of the hydrogeology defined in previous 

years, principally the revised geology of the Pike-Murtho model update of 2013-14, and 

changes in the method of simulating the river and other features. 
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o Groundwater flux - work commenced to summarise the model estimates of groundwater 

flux to the river across all models, river kilometres, scenarios, and simulated years. 

Communication and Capability 

All states have processes for communication with their regional Natural Resource Management (NRM) 

bodies and with communities through their regional bodies and CMAs. In addition, all states have 

programs for working with landholders to improve land management practices. 

There has been a range of ways that the states have communicated the BSMS to communities. Victoria 

and South Australia have put considerable effort into continual engagement with the community via their 

CMAs or regional bodies. In our discussions with various states it has become clear that the message 

that we need to get out to the community is that the BSMS has not fixed the salinity problem but has 

managed it well and if not managed into the future it will become a problem again. The other clear 

message is that the stakeholders are constantly changing and because of this we need to be vigilant in 

continuing to communicate the knowledge that has been gained and evolved over the years. 

The IAG-Salinity note that activities in 2014-15 included: 

 The Queensland Condamine Alliance has developed the NRM Library (http://nrmlibrary.com.au) 

which is a free online tool providing access to a wide range of information on all aspects of natural 

resources. There is a comprehensive range of reports and papers about salinity, soil, land 

resources and groundwater on the site. 

 The Healthy HeadWaters Water Use Efficiency project (HHWUE) team organised two field days in 

Goondiwindi and St George, at which approximately 100 irrigators participated in each. 

 Salinity training in NSW has covered: 

o Hydrogeological Landscape (HGL) frameworks for LLS and landcare groups 

o Farm planning training with a focus on soil/ salinity for community groups and industry 

groups. 

o Training of  LLS staff – Up-skilling new staff, particularly to minor district locations  

o “Reading the Landscape” and “Salt of the Earth” courses have been conducted for 

catchment communities. 

o “Farmers teaching farmers” programs have been supported and continue to be an 

effective interface with the community; 

o A large number of Urban Salinity training courses have been conducted for Local 

Government by TAFE and DPI using the BIASE format (Building in a Saline Environment) 

course. 

 DEDJTR’s Land Health Program continued to provide extension services, training and advice to 

landholders to manage dryland salinity on private agricultural land across Victoria. The training 

and advice on dryland salinity management occurs as a systems approach to land management 

and is delivered as an integral component of existing extension services such as farm planning, 

soil management and rehabilitation of degraded land. 

http://nrmlibrary.com.au/
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 Salinity education in schools throughout North East Victoria is delivered through the Schools 

Environment Education Directory project. Three Schools Environment Education Directory days 

were run, reaching approximately 600 school children. 

 The Sustainable Agriculture program has conducted a number of sustainable agriculture 

workshops for land managers to improve their knowledge and skills in natural resource 

management. 

 Waterwatch in North East Victoria continued to increase community awareness and 

understanding of water quality issues including salinity by providing education and training. 

 The key communication activity in the Goulburn Broken was engagement for the proposed 

revision of the LWMP to align with the current RCS. The engagement process included broad 

representation from community, industry, local government, and environmental groups. 

 The North Central CMA was involved in: 

 Informing the irrigation community of updates and reviews of relevant Murray-Darling Basin 

Authority (MDBA) salinity register accountable actions. 

 Irrigated and dryland salinity facts and figures were provided to regional primary schools and 

community groups. 

 Informing soils based community groups on predominantly dryland salinity issues and 

mitigation options through the development of local area soils action groups and field days. 

 In Wimmera community engagement and education was delivered through regional delivery of the 

National Landcare Programme, and the state government-funded Regional Landcare 

Coordination project. 

 The Mallee Catchment Management Authority Land and Water Advisory Committee and 

Technical Advisory Committee conducted numerous presentations and tours on salinity related 

issues such as Murrayville Water Supply Protection, Psyche Bend Lagoon and presentations on 

the ‘Victorian Mallee ‘Cap and Trade’ approach and Seasonal Annual Use Limit Adjustment 

process. 
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Element 2: Identifying values and assets at risk 

The partner governments will work with catchment communities to identify important values and assets 

throughout the Basin at risk of salinity, and the nature and timeframe of risk. This strategy emphasises 

the triple–bottom–line approach, requiring a balance between economic, environmental and social values. 

It necessarily recognises that living with salinity is the only choice in some situations. 

All states outlined that the identification of values and assets at risk from salinity is undertaken through 

their natural resource management (NRM) planning processes. While the process differs among states, 

they all have the same general model. High–value economic, social and environmental assets are 

identified within catchments, together with key threats. On the basis of that identification, priorities are set 

for NRM activities and investment. Salinity is therefore treated as one threat among many and balanced 

against other catchment health targets and economic and social needs. In areas where salinity poses a 

significant risk to assets, it will be identified and addressed specifically. In areas where it is less of a 

threat, it will be dealt with as a general water quality issue. This holistic NRM planning process has 

evolved to meet the requirements of both the Australian Government’s and state and territory 

governments’ varying funding programs. 

In terms of NRM planning, Victoria had completed their review of Regional Catchment Strategies in 2013. 

Regional Waterway Strategies were finalised in 2014. Both these regional planning processes outline 

regional key assets and values. They are revised every 8 years. This means that the current plans are 

up-to-date. 

South Australia’s assets are identified in the South Australian MDB NRM Plan (SA MDB NRM Board 

2008), the South Australian Strategic Plan and the Water for Good Strategy of the South Australian 

Government. No further work was done on these in 2014-15 and South Australia indicated that that the 

next iteration of some of these would be undertaken as part of their planning for implementation of the 

Basin Plan. However, Queensland reported that the Queensland Murray-Darling Committee, Condamine 

Alliance and South West NRM had all updated their NRM plans and have now released draft NRM plans 

for community consultation. 

In NSW, the eleven Local Land Services (LLS) organisations have completed Transitional Catchment 

Action Plans for the new organisations to cover their new areas. The LLS are now preparing a State 

Strategic Plan to set the vision, priorities and strategy to guide the delivery of Local Land Services with a 

focus on economic, social and environmental outcomes for the State. Guided by the State Strategic Plan, 

a local strategic plan will be developed for each region after community consultation and public exhibition. 

As stated last year, the IAG-Salinity considers that it is important that the LLSs that work within the Basin 

are made aware of the BSMS and their obligations under the MDB Agreement and ensure that salinity is 

adequately considered in the development of their new work programs. 
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In terms of salinity hazard mapping and management, NSW continued to implement their hydrogeological 

landscapes (HGL) process in three project areas within the MDB. Queensland undertook a number of 

groundwater investigations to assist in assessing salinity risk in key areas: e.g. in the Condamine 

floodplain and the St George irrigation area. South Australia recognises that, for them, an emerging issue 

is the potential risk posed to their assets from salinity mobilisation as a result of environmental watering. 

They are undertaking a number of investigations in relation to commissioning and operation of the 

Chowilla Icon Site environmental regulator to ensure that it minimises salinity impacts and are 

undertaking further investigations in relation to the South Australian Riverland Floodplains Integrated 

Infrastructure Program. In addition, work is progressing on the South-east Flows Restoration Project 

which will contribute to managing salinity levels in the Coorong South Lagoon. 

Element 3: Setting salinity targets 

This element requires the adoption of EoVTs to protect values and assets while providing for targets to be 

revised as new information becomes available. The partner governments will empower catchment 

management organisations to advise on EoVTs and determine within–valley targets and monitoring 

arrangements under salinity and catchment management plans. 

In 2014-15, jurisdictions developed new policy on the role of EoVTs as part of the development of 

BSM2030. Given this, no new work was undertaken by states in setting salinity targets. The next time 

they will be considered is during the development of jurisdictional Water Resource plans. All EoVTs are 

monitored and reported in their End-of-Valley reports. 

Element 4: Managing trade–offs with available within–valley options 

The states will analyse and review the best mix of land management, engineering, river flow, and living 

with salt options to achieve salinity targets while meeting other catchment health targets and social and 

economic needs. The states will assist communities to understand and agree on the options with affected 

groups, industries and people through best practice planning processes. 

All states manage salinity in their NRM planning processes as one threat among many and balanced 

against other catchment health targets and economic and social needs. They manage any trade-offs and 

set priorities for investment and action in these processes. 

A number of specific projects were undertaken which have improved trade-offs within regions. These 

include: 

 The draft version of the Condamine catchment Natural Resource Management (NRM) Plan 

(Condamine Alliance 2015) has been published online as part of the on-going feedback process 

which includes consultation with industry stakeholders prior to final release in early 2016. 

 The updated Regional NRM Plan for the Border Rivers and Maranoa-Balonne catchments has 

been developed by QMDC and was published online in September 2014. The plan identifies 

salinity as a risk to lands and soils. 

 Goulburn Broken CMA continued work on the SIRSWBP which when completed, will provide tools 

that assist balanced decision-making for future mitigation of salinity. 
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 The North Central and Goulburn Broken CMAs worked with the Goulburn-Murray Water 

Connections Project to identify and develop options to address salinity impacts resulting from 

irrigation modernisation across northern Victoria through a multi-agency working group (Salinity 

Technical Advisory Committee). 

 South West NRM released a draft Natural Resource Management Plan in March 2015. This has 

been followed up with a series of community consultations to finalise the plan. 

 The 2015-16 Annual Environmental Watering Plan for the River Murray was developed to 

document the South Australian priorities for environmental water delivery for the 2015-16 water 

year. The annual environmental watering priorities must identify salinity risks associated with 

delivery of environmental water. The watering priorities included in the plan have potential to 

reduce salinity through the provision of water to the Lower Lakes, Coorong and Murray Mouth and 

providing water to evaporation basins to reduce salinities and maintain and enhance threatened 

populations of Murray Hardyhead. 

 South Australia’s River Murray Annual Operating Plan guides transparent and coordinated River 

Murray operational decisions in South Australia. Key salinity outcomes include: 

o Salinity was maintained below the identified targets at locations identified in the Basin Plan 

and 2014-15 SA Operating Plan for 100 per cent of the time during 2014-15. 

o Coorong South Lagoon average daily salinity was maintained below 100 parts per 

thousand (ppt) in accordance with ecosystem resilience requirements for 363 days 

(average salinity for remaining two days was 102 ppt). 

 Commonwealth environmental water has contributed 100% of the barrage flows to the Coorong 

between November and May over the past three years. These flows have contributed to keeping 

the Murray Mouth open, allowing the export of salt from the Basin, and reducing the salinity in the 

Coorong. 

 There were no Commonwealth environmental watering actions that were found to have resulted in 

adverse water quality impacts. There were also no major natural events that led to the water 

quality targets being exceeded and that required a response from the Commonwealth 

Environmental Water Holder. 

Figure 5 shows the contribution of environmental water in the actual flow regime provided at the South 

Australian border. Whilst all environmental water deliveries have clear environmental targets, additional 

benefits such as reducing salinity are taken into account in decision-making on sites to be watered. 
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Figure 5: The contribution of environmental water in the actual flow in the River Murray at the South Australian border in 
2014-15 

Element 5: Implementing salinity and catchment management plans  

This strategy acknowledges gains made by existing plans but requires that actions in existing and new 

plans, or the plans themselves, will need to be assessed and reported against the end–of–valley and 

Basin targets and recorded on salinity registers. The partner governments will continue and enhance 

support for LWMPs in irrigation regions. The partner governments will enhance support for development 

and implementation of Integrated Catchment Management (ICM) Policy–compliant salinity and catchment 

management plans in dryland regions. 

All partner governments emphasised that salinity and catchment management is now undertaken as part 

of their broader regional NRM planning framework aimed at identifying the most effective suite of actions 

required to achieve agreed environmental, social and economic outcomes for their catchments. 

Therefore, specific salinity actions are only identified in areas where there is a high salinity risk potentially 

affecting high–value community assets. It was also noted that on–ground action reflected changing 

government funding priorities. 

Since the commencement of the BSMS, new knowledge and experience during droughts have shown 

that the threat from dryland catchments was not as severe as previously thought. Consequently, 

governments (particularly the Australian Government) redirected their funding away from specific salinity 

programs, particularly in the dryland areas, towards more contemporary priorities and in recent years 

have reduced their total NRM budgets as part of general budget tightening. 

Nevertheless, all states reported on the implementation of their salinity and catchment management 

plans. 
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Catchment plans 

In Queensland during 2014–15, the three NRM bodies, Condamine Alliance, South West NRM and 

Queensland Murray Darling Committee, continued work with landholders on issues such as soil erosion 

and soil health with only the Queensland Murray Darling Committee undertaking specific salinity 

programs. In addition, work continued assessing the residual salinity risk in some areas of the Great 

Artesian Basin now that the majority of open flowing bores and drain networks in Queensland have been 

shut down and replaced with pipe networks under the Great Artesian Basin Sustainability Initiative 

(GABSI), which commenced ~20 years ago. 

In NSW, the new LLS are now implementing existing programs under current funding agreements. 

In Victoria, all CMAs continued to carry out salinity actions funded through Caring for our Country and 

Victorian Government programs as part of their planned implementation of their Regional Catchment 

Strategies and LWMPs in irrigation areas. In the dryland areas, 48,402ha of native vegetation was 

protected (a significant proportion of which comprised works in the Mallee for invasive species 

management), an additional 2,019ha of trees were established and improved cropping or grazing 

practices were implemented on 58,299 ha. In addition, all CMAs completed reviews of their Regional 

Waterway Strategies. 

In South Australia, work is focused more in the irrigation areas that are the priority under the  

South Australian MDB NRM Plan. 

Irrigation 

Work in the irrigation areas progressed in Victoria and South Australia. 

In Victoria, work continued under the Victorian Mallee Irrigation Region LWMP, which was endorsed 

during 2012 and the Loddon Campaspe Irrigation Region LWMP which was endorsed in October 2011. 

In the Goulburn-Broken, the review of the Shepparton Irrigation Region Catchment Implementation 

Strategy was initiated. The IAG-Salinity was pleased to note that work had continued on the Shepparton 

Irrigation Region Salt and Water Balance Project. The IAG-Salinity was shown the prototype for the 

Salinity Risk Management System (SRMS) which will be implemented as an interactive online portal for 

use by farmers and Government. The website will provide the public with access to consistent, reliable 

and validated decision-making data and mapping tools to assist in understanding, identifying and 

managing their salinity threat. The SRMS will assist the management of groundwater in the shallow 

aquifer over a range of climatic conditions by enabling the level of public and private pumping to be better 

matched to the fluctuating hydraulic loading of the shallow aquifer. Coupled with this, was the 

implementation of a ‘low intensity’ management approach for the SIR shallow groundwater with the 

statutory groundwater management plan replaced by a simpler, more adaptable and less costly set of 

local management rules. 

The IAG–Salinity notes that during 2014–15, a seasonal adjustment was again made to the annual use 

limits for irrigation across Victoria for the third year in a row, reflecting increased water demand due to 

unusual climate conditions and new irrigation practices, allowing an additional 15% in the Mallee and 25% 

in the GMID. The process to implement a seasonal adjustment in the Mallee is outlined in the Mallee’s 

Irrigation Region LWMP. It is based on a review of climatic conditions and water usage at key times 

during the irrigation season, together with consultations with water customers. 
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In South Australia, the River Murray Water Allocation Plan is being amended and may include the South 

Australia Salinity Zoning Policy and revised water use efficiency principles. A draft was released for public 

comment in late 2014. 

Element 6: Redesigning farming systems 

The partner governments will coordinate and enhance research and development into new farming and 

forestry systems that deliver improved control of groundwater recharge in the high–rainfall grazing, winter 

rainfall cropping, and summer rainfall cropping zones. 

In 2014-15 there has been a range of research activities that are improving the understanding of salinity 

management in farming areas. This research is supporting the redesign of farm management systems. In 

addition, the Australian Government’s on- farm efficiency program was implemented in all states. Some of 

the major activities include: 

 The Condamine Alliance, Queensland Murray Darling Committee (QMDC) and South West NRM 

are continuing their work in the Queensland MDB, engaging with landholders and other 

stakeholders and taking salinity into consideration when implementing improved land 

management practices. 

 The Queensland project to evaluate the role of trees in alleviating the adverse effects of excess 

deep drainage in irrigation areas has continued. A key focus has been on estimating native tree 

water use (using sap flow meters) in the Border Rivers catchment. The project is also investigating 

regolith properties in relation to salinity related to rising groundwater levels. 

 The Healthy HeadWaters Water Use Efficiency (HHWWUE) project, is benchmarking centre pivot 

and lateral move irrigation systems against traditional surface irrigations methods. 2014-15 has 

seen a fifth and final season of data collection. 

 NSW continues work in redesigning farming systems with an emphasis on Grazing Management 

and Conservation Farming – Soil Health. There has also been property planning training. 

 The success of the Farm Water Program of the Goulburn Murray Irrigation District was formally 

recognised in 2014/15, when the program was awarded both the Victorian and National Australian 

Water Association –Program innovation awards. 

 In Victoria there has been further work in whole farm plans, land forming, reuse systems, soil 

salinity surveys and irrigation system upgrades. 

 During 2014-15 the South Australian MDB NRM Board formally executed a funding agreement 

through Round 4 of the Australian Government's On-Farm Irrigation Efficiency Program. The types 

of works to be funded include conversion from sprinklers to drip irrigation, modernising existing 

drip irrigation, laser levelling of paddocks, converting to centre pivot irrigation systems and the 

installation of on-farm automation, monitoring and control technologies. 

 The SA River Murray Sustainability Program (SARMS) announced, on 21 July 2014, successful 

round one projects that secured 20 GL of water access entitlements to return to the environment. 

Round two projects were announced on 20 May 2015 and will return up to an additional14 GL of 

water access entitlements. 
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 Mallee dune seeps have emerged as an issue affecting grain growers across the Murray Mallee. 

Seeps are generally caused by lower water use on sand dunes which results in increased 

discharge to adjacent swales that are underlain by Blanchetown clay. The SA Murray-Darling 

Basin NRM Board is supporting a project that is utilising electromagnetic (EM) survey to measure 

the electrical conductivity of the soil, drilling exploratory wells to examine soil layers, satellite 

imagery to identify the direction of spread of existing seeps and soil moisture probes to help 

understand the nature of these seepages. Piezometers are also being installed at sites to 

measure groundwater pressure deep in the soil. The project will also trial a number of 

management options including the use of high water use plants, such as lucerne, perennial salt 

tolerant shrubs and strategic tree planting. 

Element 7: Targeting reforestation and vegetation management   

The partner governments recognise the necessity for landscape change specifically targeted at salinity 

control. In order to facilitate such targeted change, where changed farming systems are not adequate 

consideration may be given to financing native vegetation management, rehabilitation and land 

stewardship, and the commercialisation of short–rotation tree crops, particularly for the wheat belt. 

This element recognises the importance of native vegetation in the management of salinity. The IAG-

Salinity notes that in recent years there have been changes to native vegetation legislation in Queensland 

and NSW. 

Queensland noted that under the new laws, a significant area of land had been converted from pasture to 

cropping but that this should have negligible effect on either salinity or hydrology because it had already 

been cleared. 

NSW has introduced the new Native Vegetation Regulation 2013, which allows expanded exemptions to 

clear native vegetation without a property vegetation plan. As part of its implementation, there is 

considerable work underway in mapping native vegetation, determining the Environmental Outcomes 

Assessment Methodology (EOAM) and the development and refinement of online tools. 

Relaxation of vegetation management rules has the potential to remove some of these benefits and thus 

increase salinity within rivers. This change in policy highlights the need to monitor the impacts of land 

clearing on salinity within the Basin. 

Reforestation can provide long-term benefits in terms of stabilising groundwater movement and thus 

discharge of saline groundwater to rivers. The IAG-Salinity notes that there have been approximately  

86 ha of state funded revegetation in Victorian regions as well ~48,000ha protected. South Australia 

continued to implement their Bush Bid program which has resulted in over 22,000ha of native vegetation 

under comprehensive management since 2005. In addition, revegetation has continued as part of the 

Noora Disposal Basin rehabilitation and the long-term River Murray Forest project. 
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Element 8: Constructing salt interception works 

MDBA will construct and operate new joint (partner government funded) salt interception works to protect 

Basin–wide assets and values, including the shared water resources of the Murray and Darling rivers. 

This will provide protection beyond the benefits from simply meeting EoVTs, based upon agreed cost 

sharing and benefit allocation principles. The benefits will continue to include salt disposal entitlements to 

offset the impacts of future actions that aggravate salinity. 

The Salt Interception Program of the BSMS has been an outstanding success, with the targeted 61 EC 

reduction at Morgan having been reached. The Salt Interception Schemes (SISs) operate along the 

length of the Murray River in three states, with an additional scheme on the Darling River. In all, there are 

324 production bores and 178 observation bores. 

During 2014-15, major pipeline repairs were required at Waikerie, the new Murtho Scheme in South 

Australia was run sparely, Woolpunda continued to be by far the most expensive scheme to run (31.5 

kiloWatt hours power per tonne of salt diverted), with Mildura-Merbein the most efficient (2.2 kWh/tonne, 

compared with median 7.6 kWh/tonne across 13 schemes). The five-year reviews for Waikerie, 

Woolpunda and Murtho are progressing through the BSMAP process and the Buronga review 

commenced and is underway. 

The 2014–15 year saw an increase in salt tonnage production from the SIS schemes of about 9% to 

about 432,000 tonnes, achieved with a reduction in power consumption by about 11%. Seven of the 

schemes achieved specified targets at least 95% of the time during 2014–15. The Bookpurnong, 

Waikerie, Mallee Cliffs, and Murtho schemes operated at 78%, 52%, 51% and 11% respectively. The 

various components of the Rufus River Scheme operated at efficiencies ranging from 63% to 100%. 

However, the IAG-Salinity was made aware for the first time that the definitions of efficiency are 

inconsistent across the schemes. Some schemes operate on target water levels, others on pumping 

duration, and Rufus River reports on compliance with operating rules. The Minor P/S at Rufus River 

reported 100% efficiency while pumping nothing, as that matched the operating plan. It is vital that future 

reporting of efficiency clarifies the adopted definition for each scheme. 

The reduced operation at several schemes was in part due to reduced budget and in part due to repairs 

and maintenance. This fortuitously has led to gaining experience in the winding back of some SISs, as a 

prelude to the trial of responsive management under BSM2030, in recognition of the substantial dilution 

benefits anticipated with environmental watering. Preliminary work was done in 2014-15 on categorisation 

of bores as responsive or core, with the loss of benefit for each scheme assessed through simplified 

modelling for a number of operational options. 

The IAG-Salinity notes that the responsive management trial will be considered as an accountable action 

and a provisional entry will be recorded on Register A during the three-year trial, with offsetting salinity 

credits to be made available by the Commonwealth. The longer-term view, however, must not be 

forgotten, as credits are expected to be eroded over time due to legacy of history impacts. 
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Element 9: Basin–wide accountability 

The partner governments will demonstrate accountability by reporting to MDBA and the Ministerial 

Council through state end–of–valley report cards and MDBA salinity registers that record the salinity 

effects of actions, including salt interception schemes and salinity and catchment management plans. 

The Ministerial Council will receive audits every five years for each valley and Authority register entry, 

assessing impacts on river salinity and progress towards targets, with the provision to require further 

action as necessary. 

Annual reports of the contracting governments 

The contracting governments provide draft annual reports that contain necessary information for the IAG–

Salinity to make an assessment. The Australian Government provides a summary of the work it has 

undertaken in progressing the recommendations from the previous audit, particularly the assessment of 

the effects of the environmental watering of wetlands on the salinity of the River Murray through contracts 

let by the Department of the Environment. 

Valley reports 

Contracting governments must prepare an annual report for each valley for which an EoVT has been 

adopted, as outlined in Schedule B (clauses 29 and 30). A protocol has been established for information 

to be presented in the form of summary report cards. The reports are to set out how the contracting 

governments are implementing actions to meet the targets and impacts on the targets. 

It has become clear over the duration of the BSMS that EoVT annual reporting has not been meaningful 

because the EoVTs pertain to the benchmark period while annual reporting consists of statistics for  

real-time salinity and flow measurements. The results are more reflective of climatic conditions than a 

performance measure of effective actions as intended. However, as the reports do not include a measure 

of rainfall for the current year (close to EoVT sites) for comparison with previous years, it is not always 

clear whether compliance or non-compliance with targets is due to climate. 

Queensland provides the most informative reports as the annual results are included for each year since 

2009-10 to show a temporal pattern. Victoria reports for the current year in a standard format, for EC and 

salt load. South Australia reports against EC only. New South Wales reports EC for the current year at 7 

of 11 EoVT sites; the average daily salinities were all much higher than the target salinities, but NSW 

again noted that the targets, established in 1999, are no longer current in relation to estimates updated in 

2009 to account for improved understanding of upland salinity behaviour. Drought climatic conditions and 

periods of no or minimal flow at some EoVT sites can result in measured salinities that are not reflective 

of catchment salinity conditions.  

There are 34 designated EoVT sites, each with a number of specified EC and salt load targets. Of these, 

Queensland and Victoria reported 25% and 23% (respectively) of non-compliant performance indicators. 

South Australia reported full compliance. The non-compliances were all associated with EC, as can 

happen when stream flows are low during the generally drier conditions that prevailed in 2014-2015. 
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Accountability for salinity under the BSMS and the Basin Plan 

The BSMS system of accountability is undergoing continuous improvement each year, and the 

jurisdictions and MDBA have high confidence in it and are strongly committed to it. It provides a 

framework of continuing incentives for each state to manage salinity in a manner that is beneficial to the 

whole Basin. The level of confidence in the registers is due to the clear and transparent method of 

debating entries by the Basin Salinity Management Advisory Panel (BSMAP), the quality of the scientific 

work that has gone into the development and use of the models, meticulous documentation and record 

keeping on the part of MDBA, and the scrutiny given annually to each entry by the IAG–Salinity. The 

contracting governments can see that each of them is contributing to salinity management in a balanced 

way without an inequitable burden falling on any one of them. 

The Water Act 2007 proposes that the water allocation and quality issues are set for each area in the 

Basin by water resource plans. Since the Act does not have power over the land management areas, the 

implementation of the Basin Plan will require a similar commitment and collaborative process as exists for 

the BSMS between MDBA and the contracting governments. 

Progress in improving salinity registers 

The recovery of significant volumes of entitlement water for environmental activities is changing the use 

of water in the Basin. This activity was included for the first time in 2013-14 on Register A in two 

provisional entries for the TLM Works and Measures, following an IAG–Salinity recommendation.  

The IAG-Salinity has noted for several years the need for resolution of policy on how to account on the 

salinity registers for water recovery under the Basin Plan, and is pleased to see that resolution has been 

achieved as outlined in the new BSM2030 Strategy. 

Status of Registers A and B 

MDBA, in conjunction with the jurisdictions, prepared a revised version of Registers A and B dated 31 

August 2015 (see Appendix 3). 

Schedule B (within Schedule 1 of the Water Act 2007) provides that salinity registers A and B must be 

established as the primary record of the accountability for river salinity of each of the states, and of the 

Basin overall. Register A records the salinity credits/debits of the states since the baseline date  

(1 January 1988 for NSW, Victoria and South Australia and 1 January 2000 for Queensland). 

Register B records any salinity impacts arising from actions prior to the baseline date and the predicted 

future effects of actions aimed at delayed salinity impacts. 

There was very little alteration to the salinity registers in 2014-2015. Apart from fairly minor adjustments  

(-0.1 to 0.3 EC for 13 entries) on Register A for interpolation of time-varying impacts to the current year, 

only one significant change was made to Register A: 

 Item 36: Nyah to SA Border S.M.P. Irrigation Development (from 13.8 to 15.9 EC, interpolation to 

current year EC at Morgan), due to additional irrigation development in the Mallee during 2013/14 

and 2014/15. 

Register B had three significant changes due to annual interpolation changes for the three South 

Australia entries (0.1, 1.6 and -1.7 EC). 
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While several five–year rolling reviews are in progress, none was completed in 2014–15. 

No changes were made to the Confidence ratings for any register entries in 2014-2015.  

Net debit/credit status of the states 

As stated in Schedule B, 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, 

attributed 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. 

The credits are defined in Schedule B as salinity benefits in $m/year values. The salinity registers dated 

31 August 2015, as provided to the IAG–Salinity, show that NSW, Victoria and South Australia are in net 

credit on Register A. While the balances for New South Wales and South Australia increased by about 

0.2% each due to interpolation to the current year, the Victoria balance reduced by 6.3% (due primarily to 

the revision of the Nyah to SA Border S.M.P. Irrigation Development entry). Note that these changes do 

not take into account the net benefit of the TLM provisional entries. 

On Register B, the balances for all three states have lowered but are still in credit. The salinity credits are 

0.897, 0.075 and 2.421 $m for NSW, Victoria and South Australia, respectively. While the balances for 

New South Wales and South Australia reduced by about 1% each, the Victoria balance reduced by 25%. 

For the combined registers, all three states are in credit (7.962, 6.395 and 7.510 $m for NSW, Victoria 

and South Australia, respectively). The Victoria balance reduced by 6.6%, but the New South Wales and 

South Australia balances increased by about 0.1%. The combined net credit in terms of salinity effect  

(EC at Morgan for the current year) is 213.1 EC — a reduction of 10% over the previous year. 

This is the sixth year in a row that the modelled EC at Morgan has been under the Basin salinity target of 

800 EC for 95% of the time (Table 2). However, previous IAG–Salinity reports cautioned that the target 

would be breached now and into the future if contracting governments realised their salinity credits in full. 

Maintaining the registers in credit balance, as required under Schedule B, is not necessarily consistent 

with future compliance with the Morgan target. A substantial positive credit (in the order of 100 EC) would 

be required for long–term compliance with the target. 

Table 2: Modelled projections of Morgan EC for past and current registers 

Year Status 
Registers A & B 
[$m/year] 

Mean Morgan 

EC [S/cm] 

95-percentile Morgan EC 

[S/cm] 

1988 Benchmark  665 1058 

2011 2011 Registers  24.732 508 786 

2012 2012 Registers  24.322 501 781 

2013 2013 Registers  25.305 491 781 

2014 2014 Registers  28.488 472 721 

2015 2015 Registers 28.048 474 721 
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6. Response to Recommendations from 2013-14 Audit not considered 

elsewhere 

All jurisdictions and the MDBA outlined their responses to the 16 recommendations of the 2013-14 salinity 

audit. The IAG-Salinity noted that the MDBA and jurisdictions were generally supportive of the intent and 

direction of the recommendations and that many of the recommendations had been considered as part of 

the development of the BSM2030 Strategy. All recommendations were progressed to a substantial extent, 

many by deferral until the implementation of BSM2030, with the following exceptions: 

 Recommendation 1: Communication 

o A succinct summary of the achievements of the BSMS remains to be developed, and there 

is a general lack of interest for a forum for knowledge transfer between the jurisdictions. 

 Recommendation 7: Implementing a Risk-based Approach to Register Entries 

o While the principle of adaptive review intervals in accordance with risk was agreed, there is 

no support for explicit statements on the uncertainty associated with register entries. The 

recommendation for consolidation of small stable register entries, in order to simplify the 

appearance of the registers, was not taken up. 

 Recommendation 13: Audit and Reporting Processes 

o While the reduced frequency of salinity audits was accepted, as mentioned above, there 

was little support for arrangements which promote knowledge transfer between jurisdictions. 

 Recommendation 16: CSG Salinity Impacts 

o Queensland took exception to the IAG-Salinity's perception of a policy gap that appears to 

omit salinity from adequate consideration in approvals of new irrigation development using 

Coal Seam Gas (CSG) produced water (after treatment). In the IAG-Salinity 2013-2014 

Audit Report, Recommendation 16 expressed concerns over the management of potential 

salinity impacts associated with CSG produced water. The auditors were of the view that 

there is a policy gap that omits some aspects of salinity from consideration in approvals of 

new irrigation development. The Queensland BSMS Annual Report for 2014-2015 took 

exception to this view. The varying perspectives were debated during the IAG-Salinity 

interview with Queensland representatives, who maintained that the General Beneficial Use 

Approval (GBUA) under the Waste Reduction and Recycling Act 2011 is sufficient for 

consideration of potential impacts on groundwater salinity (and downstream impacts on 

surface waters) resulting from application of water to the ground in new irrigation 

developments that have become possible due to the large volumes of treated water resulting 

from CSG production (such as the Fairymeadow Road Project). The IAG-Salinity agrees 

that no distinction should be made between water derived from CSG activities and other 

sources. The GBUA addresses salinity issues of the irigation water being applied, in 

accordance with water quality requirements of the Murray Darling Basin Plan. There is also 

scope to use, where necessary, a specific Beneficial Use Aapproval (BUA) to address 

individual circumstaces. Additionally, a BUA contains requirements that an irrigation 

development must comply with the environmental provisions in the Environmental 

Protection Act 1994. These requirements apply to both the water provider and the water 

user. 
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The IAG-Salinity was relieved to hear of a research project that is underway at the 

Fairymeadow Road Project, focussing on a salinity risk assessment, and the introduction 

next year of surface water and groundwater water quality standards for local receiving 

waters. Nevertheless, it remains that Queensland does not have in place a land use based 

approvals framework for irrigation proposals in general, such as the Site Use Approval in 

South Australia or the Water-Use Licence in Victoria. The IAG-Salinity still has some 

concerns over the adequacy of controls for salinity impacts from irrigation, given the many 

instances of such problems elsewhere in Australia and overseas. As recommended last 

year, the IAG-Salinity encourages particular attention being given to salinity in the next 

review of the Beneficial Use policy, and vigilance in early monitoring of potential salinity 

hazards. 
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Appendix 1: Independent Audit Group for Salinity terms of reference 

Preamble 

The Basin Salinity Management Strategy (BSMS) agreed by the Murray–Darling Basin Ministerial Council 

in 2001 provides a framework for communities and governments to work together to control salinity and 

protect key natural resource values in the Murray–Darling Basin. The mandatory elements of BSMS are 

incorporated into Schedule B to the Murray–Darling Basin Agreement (Schedule 1 to the Water Act 

2007). 

Auditing is an integral part of the BSMS in that it ensures a fair and accurate annual assessment of the 

contracting governments’ and Authority’s performances against Schedule B. The Schedule B (clause 34) 

specifies that the Authority must appoint independent auditors to carry out an annual audit. These 

auditors together will henceforth be called the Independent Audit Group for Salinity or IAG–Salinity. 

Principles for the audit 

For the purpose of the annual audits, the following principles are to apply: 

1. Independence — the IAG–Salinity will reach a view by consensus. The findings and 

recommendations of the IAG–Salinity will be entirely those of the IAG–Salinity. 

2. Provision of information — the IAG–Salinity shall base the audit on the information provided by the 

Contracting Governments and the Authority. 

3. Quality assurance — the quality assurance in relation of the information provided is the responsibility 

of the information provider. 

4. Timeliness — the timely provision of information by the contracting governments and the Authority is 

required if the audit is to progress satisfactorily. 

5. Justification — the findings shall include a supporting rationale. 

6. Prioritisation — the recommendations shall include a priority classification. 

7. Continuous improvement — the IAG–-Salinity shall encourage improvement through independent 

assessment of compliance against Schedule B obligations whilst acknowledging that priority activities 

should be targeted towards areas of highest salinity risk. 

8. Accountability — the IAG–Salinity will work as a team with a Lead Auditor responsible for the conduct 

of the audit and completion of the auditors’ report. The Lead Auditor will provide the primary contact 

between the IAG–Salinity, the contracting governments and the Authority.  
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Roles and responsibilities of the IAG–Salinity 

1. The IAG–Salinity will annually audit the performance of each state contracting government and the 

Authority as described in sub clauses 34(3)–(4) Schedule B, Water Act 2007. 

2. IAG–Salinity will report to the Authority on the audit undertaken under paragraph 1 above in 

accordance with sub clauses 34(5)–(6) of Schedule B, Water Act 2007. 

3. If required or when requested, the IAG–Salinity will provide separate reports to advise the Authority on 

any key issue arising from the audit beyond the explicit audit requirements of the Schedule B. 

Appointment of the IAG–Salinity 

1. The Authority may establish the IAG–Salinity as a committee under clause 203 of the Water Act 2007 

(Cwth) for the purpose of sub clause 34 (1) of Schedule B to the Murray–Darling Basin Agreement. 

2. The IAG–Salinity will be an expertise-based body consisting of one Lead Auditor and as many other 

members, as determined by the Authority from time to time based upon the workload, expertise 

required for the audit and any other factor the Authority considers appropriate. 

3. The appointment to the IAG–Salinity will: 

 Primarily be based on qualifications, knowledge and experience in natural resource 

management and auditing processes as outlined in selection criteria in Annexure B 

 Be governed by the terms specified in sub clause 34(2) of Annexure A 

 Be based upon individual contract(s) for one year (2013–14) with the possibility for extension 

up to 2015–16 on the terms and conditions agreed between the Authority and the 

appointee(s). 

Operating arrangements 

The IAG–Salinity will follow a consultative process for conducting the audit and may amend this process 

for reasons of transparency, adequacy and efficiency. The Authority office will provide technical and 

administrative support to the IAG–Salinity.  
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Appendix 2: Basin salinity management — Schedule B 

A summary and a key section from Schedule B of the Murray–Darling Basin Agreement which is 

Schedule 1 to the Water Act 2007(Cwlth) have been included. The purpose of Schedule B is to implement 

certain aspects of the BSMS; and the following relates to the annual audit. 

34. Audit 

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

(b) May resign by written notice addressed to the President. 

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

Council, on the recommendation of the Authority. 

(3) The Independent Auditors must together carry out an annual audit of: 

(a) The report of each review conducted in the preceding financial year by each State Contracting 

Government and by the Authority under sub clause 33(1) and 33(3), respectively. 

(b) Register A and Register B. 

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

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

provisions of this Schedule in the relevant year. 

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

entered in Register A or Register B during the relevant year. 

(5) The Independent Auditors must prepare a report setting out: 

(a) The findings of each audit. 

(b) Any recommendations made by the independent auditors arising from that audit. 

(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). 

(b) May recommend to the Authority that the salinity impacts entered in Register A or Register B for 

an Accountable Action be varied. 

(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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Appendix 3: Salinity registers (as at September 2014) 

 
AUTHORITY REGISTER A 
(Accountable Actions) 

Type 
Date 
Effective 

Provisional 
Salinity 
Credit  
($m/yr) 

Current 
Impact 
on 
Morgan 
95%ile 
Salinity 
(EC) 

Impact 
on 
Flow 
at 
Mouth 
(GL/y)) 

Salinity Effect^ (EC at Morgan)  
Salinity Credits# (Interpolation to Current 
Year Benefits $m/year) 

 Commonwealth Contribution (EC)  5 Year Rolling Review  Confidence 

  2000 2015 2050 2100 

Modelled 
Current 
Conditions 
(Interpolation 
to Current 
Year) 

 NSW Vic SA Qld ACT Total    
Latest 
Review 

Next 
Review 

Status  Rating Comment 

 JOINT WORKS & MEASURES                           

 Former Salinity & Drainage Works                           

1 Woolpunda SIS SDS Jan 1991  -87 0 -47.4 -47.4 -47.4 -47.4 -47.4  0.729 0.729    3.890 1 11.8  2007 2012   High Based on Salt loads in river 

2 Improved Buronga and Mildura/Merbein IS SDS Jan 1991  -6 0 -3.0 -3.0 -3.0 -3.0 -3.0  0.140 0.140    0.748 2 0.8  2005 2010   Medium Based on Salt loads in river 

3 New Operating Rules for Barr Creek Pumps SDS Jul 1991  -8 0 -4.9 -4.9 -4.9 -4.9 -4.9  0.225 0.225    1.198 3 1.2  2011 2016   High Rules need to be revisited 2007 

4 Waikerie SIS SDS Dec 1992  -19 0 -12.8 -12.8 -12.8 -12.8 -12.8  0.198 0.198    1.057 4 3.2  2007 2012   High Based on Salt loads in river 

5 Changed MDBC River Operations 1988 to 2000 SDS Apr 1993  -1 4 -1.6 -1.6 -1.6 -1.6 -1.6  0.150 0.150    0.797 5 0.4  2005 2010   High  

6 Mallee Cliffs SIS SDS Jul 1994  -17 0 -11.4 -11.3 -11.3 -11.3 -11.3  0.512 0.512    2.733 6 2.8  2013 2018   High Based on 2012 Groundwater model 

7 Changed Operation of Menindee and Lower Darling SDS Nov 1997  3 8 0.9 0.9 0.9 0.9 0.9  -0.146 -0.146    -0.776 7 -0.2  2005 2010   High  

8 Waikerie Phase 2A SIS SDS Feb 2002  -14 0 -8.0 -8.2 -10.7 -8.9 -8.2  0.113 0.113    0.603 8 2.1  2007 2012   High  

9 Changed MDBC River Operations 2000 to 2002 SDS Feb 2002  -2 -1 -1.4 -1.4 -1.7 -1.9 -1.4  -0.139 -0.139    -0.739 9 0.3  2006 2011   High  

 Sub Total - Former Salinity & Drainage Works    -151 11 -89.6 -89.8 -92.6 -91.0 -89.8  1.783 1.783 0 0 0 9.510  22.4        

 Basin Salinity Management Strategy                              

10 Changed MDBC River Operations after 2002 BSMS Dec 2003  1 7 -0.2 -0.2 -0.4 -0.4 -0.2  0.021 0.021 0.021   0.130 10 0.1  2005 2010   High  

11 Pyramid Ck GIS BSMS Mar 2006  -6 0 -5.1 -5.1 -5.2 -5.2 -5.1  0.230 0.230 0.230   1.405 11 1.3  2010 2015   High Remodelled 2010 

12 Bookpurnong SIS BSMS Mar 2006  -20 0 -8.2 -11.2 -16.0 -17.0 -11.2  0.209 0.209 0.209   1.277 12 2.8  2013 2018   Low Reviewed 2013 

13 Improved Buronga SIS BSMS Mar 2006  -1 0 -0.6 -0.5 -0.5 -0.5 -0.5  0.021 0.021 0.021   0.127 13 0.1  2006 2011   High Remodelled 2006 

14 Loxton SIS BSMS Jun 2008  -17 0 -10.5 -10.8 -11.1 -12.0 -10.8  0.206 0.206 0.206   1.255 14 2.7  2013 2018   High Reviewed 2013 

15 Waikerie Lock 2 SIS BSMS Jun 2010  -17 0 -12.7 -10.3 -11.3 -11.8 -10.3  0.114 0.114 0.114   0.694 15 2.6  2010 2015   High  

16 Upper Darling SIS BSMS Jun 2014  -4 0 -4.5 -4.6 -4.5 -4.5 -4.6  0.241 0.241 0.241   1.468 16 1.1  2014 2019   Low Based on a reduction of 37.5t/d 

17 Murtho SIS BSMS Jun 2014  -51 0 -13.7 -17.3 -29.8 -31.1 -17.3  0.533 0.533 0.533   3.252 17 4.3  2014 2019   Low Based on 2006 Groundwater model 

 Sub Total Joint Works under BSMS    -114 6 -55.5 -59.9 -78.8 -82.5 -59.9  1.575 1.575 1.575 0 0 9.608  15.0        

 Joint Works Sub Total    -265 17 -145.1 -149.7 -171.4 -173.6 -149.7  3.358 3.358 1.575 0 0 19.119  37.4        

 The Living Murray Works and Measures and Water for Rivers**                               

18 TLM-RMIF 570 GL TLM Jun 2014 3.696 -47 346 -24.4 -24.4 -24.4 -24.4 -24.4        18   2014     Provisional (MDBA Technical report No 2014/12) 

19 TLM Works and Measures TLM Jun 2014 -0.902 5 0 4.6 4.6 4.6 4.6 4.6        19   2014     Provisional (MDBA Technical report No 2014/12) 

 TLM Sub Total   2.794 -42 346 -19.8 -19.8 -19.8 -19.8 -19.8                 

 STATE WORKS & MEASURES                              

 Shared New South Wales and Victorian Measures                              

20 Permanent Trade Accounting Adjustment - NSW to Victoria 50N50V Jun 2006  0 0 0.0 -0.1 -0.1 -0.1 -0.1  0 0    0.001 20 0  2006 2011   High No permanent trade since 2006 

21 Barmah-Millewa Forest Operating Rules 50N50V Mar 2002  -2 33 -1.9 -2.0 -1.9 -2.3 -2.0  0.188 0.188    0.376 21 0  2006 2011   High  

 Shared Measures Sub Total    -2 33 -2.0 -2.1 -2.0 -2.3 -2.1  0.187 0.187 0 0 0 0.375  0        

 New South Wales                              

22 Boggabilla Weir NSW Dec 1991  0 0 -0.1 -0.1 -0.1 -0.1 -0.1  0.043     0.043 22 0  2007 2012   Medium Remodelled 2007 

23 Pindari Dam Enlargement NSW Jul 1994  0 -17 0.7 0.7 0.7 0.7 0.7  -0.121     -0.121 23 0  2007 2012   Medium  

24 Tandou pumps from Lower Darling NSW Sep 1994  2 -3 -0.1 -0.1 -0.1 -0.1 -0.1  0.034     0.034 24 0  2005 2010   Medium  

25 NSW MIL LWMP's NSW Feb 1996  -4 57 -4.0 -4.0 -4.0 -4.0 -4.0  0.684     0.684 25 0  2010 2015   High  

26 NSW Changes to Edward-Wakool and Escapes NSW Jan 1990  -2 4 -2.0 -2.1 -2.0 -2.0 -2.1  0.368     0.368 26 0  2005 2010   High  

27 Permanent Trade Accounting Adjustment - NSW to SA NSW Jun 2006  -3 1 -0.5 -0.4 -0.4 -0.5 -0.4  0.108     0.108 27 0  2005 2010   High No permanent trade since 2006 

28 NSW Sunraysia Irrigation Development 1997 to 2006 NSW Jul 2003  1 0 0.0 0.9 4.5 6.1 0.9  -0.193     -0.193 28 0  2007 2012   High  

29 RISI Stage 1 NSW Jun 2010  -5 0 -2.7 -3.9 -4.1 -4.1 -3.9  0.838     0.838 29 0  2010 2015   Medium Red Cliffs to Wentworth river reach 

30 RISI Stage 2 NSW Jun 2014  -4 0 -3.6 -3.8 -3.9 -3.9 -3.8  0.848     0.848 30 0  2014 2019   Medium Colignan to Red Cliffs river reach 

31 NSW S&DS Commitment Adjustment NSW Nov 2002  0 0 0 0 0 0 0  0.910     0.910 31 0        
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AUTHORITY REGISTER A 
(Accountable Actions) 

Type 
Date 
Effective 

Provisional 
Salinity 
Credit  
($m/yr) 

Current 
Impact 
on 
Morgan 
95%ile 
Salinity 
(EC) 

Impact 
on 
Flow 
at 
Mouth 
(GL/y)) 

Salinity Effect^ (EC at Morgan)  
Salinity Credits# (Interpolation to Current 
Year Benefits $m/year) 

 Commonwealth Contribution (EC)  5 Year Rolling Review  Confidence 

  2000 2015 2050 2100 

Modelled 
Current 
Conditions 
(Interpolation 
to Current 
Year) 

 NSW Vic SA Qld ACT Total    
Latest 
Review 

Next 
Review 

Status  Rating Comment 

 New South Wales Works and Measures    -15 43 -12.4 -12.9 -9.4 -8.0 -12.9  3.519     3.519  0        

 Victoria                              

32 Barr Creek Catchment Strategy Vic Mar 1991  -12 0 -7.7 -7.7 -7.7 -7.7 -7.7   1.963    1.963 32 0  2013 2018   High Reviewed 2013 

33 Tragowel Plains Drains at 2002 level Vic Mar 1991  1 1 0.2 0.2 0.2 0.2 0.2   -0.022    -0.022 33 0  2013 2018   High Reviewed 2013 

34 Shepparton Salinity Management Plan Vic Mar 1991  0 24 1.4 1.4 1.5 1.5 1.4   -0.382    -0.382 34 0  2008 2016   Low Exclude private pumps 

35 Nangiloc-Colignan S.M.P. Vic Nov 1991  -1 1 0.4 0.4 0.4 0.4 0.4   -0.102    -0.102 35 0  2013 2018   High Reviewed 2013 

36 Nyah to SA Border SMP - Irrigation Development Vic Jul 2003  22 0 16.0 15.9 15.8 15.9 15.9   -3.715    -3.715 36 0  2014 2019   Medium 
Data updated to 2013, Entry represents the upper 
bound of salinity impact 

37 Kerang Lakes/Swan Hill Salinity Management Plan Vic Jan 2000  1 4 1.1 1.6 1.1 0.9 1.6   -0.375    -0.375 37 0  2010 na   High Remodelled 2006 

38 Campaspe West SMP Vic Aug 1993  1 0 0.4 0.3 0.4 0.3 0.3   -0.077    -0.077 38 0  2010 2015   High  

39 Psyche Bend 50V50C Feb 1996  -4 0 -2.1 -2.1 -2.1 -2.1 -2.1   0.237    0.474 39 1.0  2011 2016   Medium  

40 Permanent Trade Accounting Adjustment - Victoria to SA Vic Jun 2006  0 2 -0.7 -0.8 -0.8 -1.0 -0.8   0.184    0.184 40 0  2005 2010   High No permanent trade since 2006 

41 Woorinen Irrigation District Excision Vic Sep 2003  0 -2 1.3 0.8 1.0 1.2 0.8   -0.225    -0.225 41 0  2010 na   High  

42 Sunraysia Drains Drying up Vic Jun 2004  -2 -4 -2.1 -2.2 -2.1 -2.1 -2.2   0.637    0.637 42 0  2011 2016   Medium  

43 Lamberts Swamp Vic Jun 2004  -5 0 -3.0 -3.0 -3.0 -3.0 -3.0   0.625    0.625 43 0  2011 2016   High  

44 Church's Cut decommissioning Vic Mar 2006  1 0 -0.4 -0.3 -0.3 0.0 -0.3   0.097    0.097 44 0  2010 2015   High Remodelled 2010 

45 Mallee Drainage bore decommissioning Vic Jun 2008 0.057 0 0 -0.1 -0.3 -0.3 -0.3 -0.3        45 0  2013 2018   Low Reviewed 2013 

46 RISI Stage 1 Vic Jun 2010  -8 0 -2.0 -5.5 -6.8 -7.1 -5.5   1.278    1.278 46 0  2010 2015   Medium Red Cliffs to Wentworth river reach 

47 RISI Stage 2 Vic Jun 2014  -6 0 -4.4 -4.7 -5.0 -5.1 -4.7   1.053    1.053 47 0  2014 2019   Medium Colignan to Red Cliffs river reach 

48 Victorian S&DS Commitment Adjustment Vic Nov 2002  0 0 0 0 0 0 0   1.600    1.600 48 0        

 Victoria Works and Measures    -12 26 -1.7 -5.8 -7.8 -8.1 -5.8   2.775    3.012  1.0        

 South Australia                              

49 SA Irrigation Development Based on Footprint Data* SA Jul 2003  8 0 -3.6 5.8 33.9 72.8 5.8    -0.667   -0.667 49 0  na na   Low  

50 SA Irrigation Development Due to Water Trade SA Jun 2006  0 0 0.1 0.5 16.2 32.2 0.5    -0.153   -0.153 50 0  na na   High  

51 SA Irrigation Development Based on Site Use Approvals SA Jun 2010  0 0 -0.1 0.3 18.3 106.1 0.3    -0.058   -0.058 51 0  na na   High Based on Site Use Approval up to 2015 

52 SA Component of Bookpurnong SIS SA Mar 2006  -7 0 -3.0 -4.1 -5.9 -6.3 -4.1    0.465   0.465 52 0  2013 2018   High Reviewed 2013 

53 SA Component of Loxton SIS SA Jun 2008  -1 0 -0.8 -0.8 -0.8 -0.9 -0.8    0.095   0.095 53 0  2013 2018   High Reviewed 2013 

54 SA component of Waikerie Lock 2 SIS SA Jun 2010  -1 0 -1.2 -0.7 -2.0 -2.6 -0.7    0.046   0.046 54 0  2010 2015   High  

55 SA Improved Irrigation Efficiency and Scheme Rehabilitation Reg A* SA Jan 2000  -36 0 -20.2 -22.1 -26.3 -21.3 -22.1    2.958   2.958 55 0  2012 2017   Low  

56 Qualco Sunlands GWCS SA Sep 2004  -5 0 -1.8 -4.0 -6.5 -7.5 -4.0    0.270   0.270 56 0  2007 2012   High  

57 Pike Stage 1 SIS SA Jan 2012  -5 0 -1.4 -3.2 -3.3 -3.4 -3.2    0.490   0.490 57 0  2012 2017   High  

58 SA Component of Murtho SIS SA Jun 2014  -1 0 -0.3 -0.4 -0.6 -0.6 -0.4    0.066   0.066 58 0  2014 2019   Low  

 South Australia Subtotal    -48 0 -32.2 -28.7 22.9 168.4 -28.7    3.514   3.514  0        

 Queensland                           

59 Land Clearing Post 2000 Qld Jul 2005 TBD               59   2013      

60 Irrigation Development Post 2001 Qld Jul 2005 TBD               60   2013      

 Queensland Subtotal    0 0                      

 Balance - Register A    -343 119 -193.4 -199.2 -167.6 -23.5 -219.0  7.065 6.321 5.089 0 0 24.656  39        

    Factors for allocating transferred credits to Register B  0.243 0.194 0.563 0 0           
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AUTHORITY REGISTER B  
(Delayed Salinity Impacts) 

Type 
Year of 
Predictions 

Provisional 
Salinity 
Credit  
($m/yr) 

Current 
Impact on 
Morgan 
95%ile 
Salinity 
(EC) 

Impact 
on Flow 
at 
Mouth 
(GL/y)) 

Salinity Effect^ (EC at Morgan)  
Salinity Credits (Interpolation to 
Current Year Benefits $m/year) 

 
Commonwealth 
Contribution (EC) 

 5 Year Rolling Review  Confidence 

2000 2015 2050 2100 

Modelled 
Current 
Conditions 
(Interpolation 
to Current 
Year) 

 NSW Vic SA Qld ACT Total    
Latest 
Review 

Next 
Review 

Status  Rating Comment 

 Transfers from Register A                      1.188 0.947 2.749 0 0 4.884              

 New South Wales                                               

61 Darling Catchment Legacy of History - Macquarie NSW Jan 2000   0 0 0 0.1 0.3 0.4 0.1  -0.034         -0.034 61   2010 2015 In Progress  Medium   

62 Darling Catchment Legacy of History - Macintyre NSW Jan 2000   0 0 0 0 0 0 0  0         0 62   2010 2015 In Progress  Medium   

63 Darling Catchment Legacy of History - Gil Gil Ck NSW Jan 2000   0 0 0 0 0 0 0  -0.001         -0.001 63   2010 2015 In Progress  Medium   

64 Darling Catchment Legacy of History - Gwydir NSW Jan 2000   0 0 0 0 0 0 0  -0.002         -0.002 64   2010 2015 In Progress  Medium   

65 Darling Catchment Legacy of History - Namoi NSW Jan 2000   0 0 0 0.2 0.4 0.5 0.2  -0.049        -0.049 65   2010 2015 In Progress  Medium   

66 Darling Catchment Legacy of History - Castlereagh NSW Jan 2000   0 0 0 0 0 0.1 0  -0.006        -0.006 66   2010 2015 In Progress  Medium   

67 Darling Catchment Legacy of History - Bogan NSW Jan 2000   0 0 0 0.1 0.2 0.3 0.1  -0.025        -0.025 67   2010 2015 In Progress  Medium   

68 Lachlan Legacy of History NSW Jan 2000   0 0 0 0 0 0 0  0        0.000 68   2010 2015 In Progress  Medium Little connection to Murrumbidgee 

69 Murrumbidgee Catchment Legacy of History NSW Jan 2000   0 0 0 0.1 0.2 0.2 0.1  -0.017        -0.017 69   2010 2015 In Progress  Medium   

70 NSW Mallee - dryland NSW Jan 2000   0 0 0 0.3 1.3 3.6 0.3  -0.063        -0.063 70   2010 2015    Low   

71 NSW Mallee - Pre 88 Irrigation NSW Jan 2000   0 0 0 0.4 1.2 2.3 0.4  -0.094        -0.094 71   2010 2015    Low   

 Victoria                                              

72 Campaspe Catchment Legacy of History Vic Jan 2000   0 0 0 0.1 0.2 0.3 0.1    -0.026      -0.026 72   2011 2016    Medium   

73 Goulburn Catchment Legacy of History  Vic Jan 2000   1 -5 0 0.5 1.1 1.6 0.5    -0.112      -0.112 73   2013 2018    Medium Reviewed 2013 

74 Loddon Catchment Legacy of History Vic Jan 2000   1 -1 0 1.0 1.5 2.3 1.0    -0.240      -0.240 74   2013 2018    Medium Reviewed 2013 

75 Kiewa Catchment Legacy of History Vic Jan 2000   1 0 0 0.1 0 0 0.1    -0.038      -0.038 75   2011 2016    Medium   

76 Ovens Catchment Legacy of History Vic Jan 2000   0 0 0 0 0.6 1.3 0    0      0 76   2011 2016    Medium   

77 Victorian Mallee - dryland Vic Jan 2000   1 0 0 0.6 2.2 5.9 0.6    -0.138      -0.138 77   2010 2015    Low   

78 Victorian Mallee - Pre 88 Irrigation Vic Jan 2000   3 0 0 1.4 4.7 8.3 1.4    -0.319      -0.319 78   2010 2015    Low   

 South Australia                                              

79 SA Mallee Legacy of History - Dryland* SA Jan 2000   7 0 0 4.1 14.5 32.8 4.1      -0.414     -0.414 79   2012 2017    Medium   

80 SA Mallee Legacy of History - Irrigation* SA Jan 2000   84 0 0 46.6 86.9 113.3 46.6      -6.121     -6.121 80   2012 2017    Low   

81 
SA Improved Irrigation Efficiency and Scheme Rehabilitation 
Reg B* 

SA Jan 2000   -89 0 0 -49.6 -93.8 -115.4 -49.6      6.207     6.207 81   2012 2017    Low   

 Queensland                                               

82 Queensland Legacy of History Qld Jan 2000 TBA                           82   2007       Low Impact - Long lag times 

83 Queensland Irrigation Development pre 1 Jan 2000 Qld Jan 2000 TBA                           83           Modelling required 

 Balance - Register B     0 9 -6 0 6.0 21.5 57.9 6.0  0.897 0.075 2.421 0 0 3.393          

 Balance - Registers A & B       -334 113 -193.4 -193.3 -146.2 34.4 -213.1  7.962 6.395 7.510 0 0 28.048          

 Modelled Current Status    721 5,085 471 472 535 710 474                 

 

Registers Explanatory Notes 

TBD - To be determined 

^Salinity Effect - Increase or decrease in average salinity at Morgan in EC 

#Salinity Credits - Unit of account of Salinity and Drainage Strategy = Reduction in Salinity Costs ($m/year March 2005 values) 

* These entries are comprised of multiple MODFLOW model outputs accredited at various times. As such they are not reviewed and updated in their entirety in one year but the component models are updated in line with their 5 year review dates. The review year reflects the latest model review. 

Some of the totals are affected by rounding 

** Assessments based on preliminary reports. Further work is required on how these assessments are presented in the register. Salinity impacts not included in the totals. 

Total Register A of $25.064m/yr excludes transfers to Register B 

  



Report of the Independent Audit Group for Salinity 2014-15 

 

55 
 

Appendix 4: Audit recommendations since BSMS mid-term review 

The IAG-Salinity recommendations generally fell into the following primary categories as grouped in Table 

3 (noting that many recommendations could be applied to multiple categories): 

A. Threats and benefits (including environmental water, coal seam gas, climate change) - 13 

recommendations. 

B. Salinity registers and accountability - 11 recommendations. 

C. Reviews - 11 recommendations. 

D. Planning, including BSM2030 Strategy - 7 recommendations. 

E. Resources, human and financial - 6 recommendations. 

F. Communication and knowledge transfer - 6 recommendations. 

G. Performance indicators and targets - 4 recommendations. 

H. In-river management (including works and measures, especially salt interception schemes) - 4 

recommendations. 

I. Catchment management (land-based works and measures) - 4 recommendations. 

J. Modelling - 2 recommendations. 

K. Monitoring - 2 recommendations. 
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Table 3: IAG-Salinity Recommendations from 2008-2009 to 2013-2014 with Associated Categories A-K 

RAN
K 

2008-2009  2009-2010  2010-2011  2011-2012  2012-2013  2013-2014  

1  Flood 
recession 
salt risks  

 

A Flood 
recession 
salt risks 

A Accountabi
lity for 
salinity 
impacts of 
environmen
tal watering 

 

B Redefiniti
on of the 
salinity 
risk 
expected 
in 2050 to 
guide 
future 
program 
developm
ent  

 

A  BSMS 
Review  

 

C  
Communicat
ion  

 

F 

2 Financial 
and human 
resources 
for BSMS 
implementati
on  

E Accountabili
ty for salt 
mobilisation 
by 
environment
al watering 

B Planning for 
the new Basin 
Salinity 
Management 
Strategy 
(BSMS)  

D Accountabilit
y for salinity 
impacts of 
environment
al watering  

B Environmen
tal Water  

 

A General 
Approach to 
BSMS 2030  

 

D 

3 Strategies 
for land 
based 
salinity 
management  

I Re-
assessing 
salinity risk 
in the Basin 

A Submission of 
outstanding 
register 
reviews  

C Outstanding 
submission 
of Salinity 
Register 
reviews  

C Monitoring 
Reviews  

 

C BSMS 2030 
Operational 
Protocols  

 

D 

4 Salinity 
targets 
below 
Morgan  

 

G Prioritising 
catchments 
and sub-
catchments 
for salinity 
managemen
t 

I Promotion of 
the Basin 
Salinity 
Management 
Strategy 
(BSMS) model 
success story  

F The Basin 
Salinity 
Management 
Strategy 
(BSMS) 
model 
success 
story  

F CSG water 
in 
Queensland  

 

A Environmental 
Water  

 

A 

5 End-of-valley 
salinity-flow 
interpretatio
ns/ Salinity 
hot spots  

F Coal seam 
gas 

A Resourcing 
the Basin 
Salinity 
Management 
Strategy 
(BSMS)  

E Review of 
the 
monitoring 
framework 
for the Basin 
Salinity 
Management 
Program  

C End-of-
Valley 
Targets 

 

G Salt 
Interception 
Schemes  

 

H 

6 Within-valley 
salinity 
targets  

 

G Joint works 
and 
measures 
program 
Pike River 

H Priority for 
upland 
catchment 
actions  

I   Outstanding 
Register 
Items  

 

B Redefining 
EoVTs for 
BSMS 2030  

 

G 

7 Accountabilit
y for salt 
mobilised by 
environment
al watering  

B Outstanding 
reviews of 
register 
items 

C Targets and 
Monitoring 
sites review  

 

C   Modelling  

 

J Implementing a 
risk-based 
approach to 
Register 
entries  

 

B 
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RAN
K 

2008-2009  2009-2010  2010-2011  2011-2012  2012-2013  2013-2014  

8 Water 
management 
futures for 
climate 
change and 
salt  

A Resourcing 
of salinity in 
catchment 
plans 

E Salt 
Interception 
program 
review  

 

C     Benchmark 
period  

 

C 

9 Joint Works 
and 
Measures 
Program, 
including 
Pike River 
SIS  

H Relationship 
between 
registers 
and the 
target at 
Morgan 

A Updated 
economic 
valuations in 
the registers 
and forward 
projections 
based on 
salinity risk  

B     BigMod model 
review  

 

C 

10 Flood and 
high flow SIS 
operational 
rules  

H Irrigation 
Salinity 
Accountabili
ty 
Framework   

B Salinity 
Impact Zoning  

 

X     BSMS Baseline  

 

C 

11 Alignment of 
BSMS with 
catchment 
plans  

 

I Salinity 
expertise for 
the 
Commonwe
alth 
Environment
al Water 
Holder 

E       Coordinated 
development of 
models to 
support BSMS 
2030  

J 

12 Salinity 
implications 
of coal-seam 
gas 
production 
in 
Queensland 
and NSW  

A Consistent 
Basin-wide 
land use 
databases 

K       Monitoring  

 

K 

13 Assessment 
of 
uncertainty 
in Register 
entries  

B Science 

skills audit 

to support 

the salinity 

program 

E       Audit and 
Reporting 
Processes  

 

D 

14 Inclusion of 
the 
Commonwea
lth 
Environment
al Water 
Holder 
(CEWH) in 
the scope of 
the salinity 
audit  

D Updating the 

valuations in 

the registers 

B       2015 BSMS 
Audit  

 

D 
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RAN
K 

2008-2009  2009-2010  2010-2011  2011-2012  2012-2013  2013-2014  

15   Defining the 
uncertainty 
in the 
register 
items 

B       Maintaining 
Institutional 
Memory, 
Capacity and 
Capability  

E 

16   Recording 
the 
mitigation 
decisions 
required 
during the 
drought 

F       CSG Salinity 
Impacts  

 

A 

17   End-of-
valley 
salinity-flow 
interpretatio
ns 

F         

18   Environment
al water and 
salt export 

A         

 


