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AUDITORS’ FOREWORD 
January 2018 
Chairperson 
Murray-Darling Basin Authority 
GPO Box 1801  
CANBERRA ACT  2601 

 
Dear Chairperson, 
We have pleasure in submitting to you the Report of the Independent Audit Group for 
Salinity, July 2015–June 2017. 

 
This, the first such audit of the Basin Salinity Management 2030 (BSM2030) strategy, 
covering the first two years of the Strategy, has been carried out in accordance with the 
provisions of Schedule B to the Murray-Darling Basin Agreement, (Schedule 1 to the 
Water Act 2007 (Commonwealth)). 

 
This year the modelled Morgan target of remaining below 800 EC for 95% of the time 
was reached for the eighth year in a row. This is a significant achievement for the Basin. 
While the management of the salinity in the Murray Darling Basin has now been able to 
move to a maintenance phase, it is very important that the program continues because 
without the capital and operating investment in salt interception schemes, there would 
again be in-stream salinity spikes, similar to that experienced in the 1980’s and 1990’s. 
The water recovered for the environment and addition of the salinity credits it generates 
does allow greater flexibility in the operation of salt interceptions schemes. However, 
during the next run of low flow years when the risk of salinity is at its highest the 
schemes need to be able to be fully operational to offset the higher salinity risk  

 
The Salinity Registers are a very important part of managing the salinity in the Basin and 
all States are currently in credit. While a risk management approach to managing the 
registers has been put in place, it is important that the agreed schedule of review of the 
register entries is met as these take time and resources and need to be in place for the 
agreed 2026 review of the BSM2030. 
 
The BSM2030 is supported by an excellent framework that identifies the responsible 
actions for each of the jurisdictions. We are impressed with the collective commitment of 
staff from all jurisdictions to the BSM2030 and extend our thanks for their cooperation 
and assistance. 
 
Yours sincerely, 

 
 

ROGER B WICKES GLEN WALKER GARRY SMITH 
Lead Auditor Auditor Auditor 
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Abbreviations 
BOC Basin Officials Committee  
BSM2030 
BSMS 

Basin Salinity Management 2030 
Basin Salinity Management Strategy  

BSMAP Basin Salinity Management Advisory Panel 
CEWH Commonwealth Environmental Water Holder 
CMA Catchment Management Authority  
CSG Coal Seam Gas 
EC  Electrical Conductivity expressed in units of µS/cm 
EoVT End of Valley Target 
HGL Hydrogeological Landscapes 
IAG-Salinity 
IQQM 

Independent Audit Group for Salinity 
Integrated Quantity and Quality Model (surface water 
model software)  

LWMP Land and water management plans 
MDB Murray-Darling Basin 
MDBA Murray-Darling Basin Authority 
MDBMC Murray-Darling Basin Ministerial Council 
MIL Murray Irrigation Limited 
MODFLOW Groundwater model software [Modular Flow model] 
RISI 
SCBEWC 

Reduced Irrigation Salinity Impacts 
Southern Connected Basin Environmental Watering 
Committee 

SDL 
S&DS                              

Sustainable Diversion Limit 
Salinity and Drainage Strategy 

SIS Salt interception scheme 
SOURCE Hydrological modelling platform (eWater) 
TLM The Living Murray program 
TWGSM Technical Working Group for Salinity Modelling 
WWR Act Waste Reduction and Recycling Act 2011 

(Queensland) 
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Executive Summary 

Introduction 

The Basin Salinity Management 2030 (BSM2030) strategy was agreed by the Murray‐
Darling Basin Ministerial Council (MDBMC) in 2015 and commits the partner 
governments to accept shared responsibility for continuing action to manage salinity in 
the shared water resources of the Basin. The strategy provides a framework to deliver a 
strategic, cost‐efficient and streamlined program of coordinated salinity management for 
the next 15 years. The mandatory elements of BSM2030 are currently being incorporated 
into Schedule B to the Murray‐Darling Basin Agreement (Schedule 1 to the Water Act 
2007 (Commonwealth)). Draft Clause 34 of Schedule B (Annexure A) specifies that the 
Authority must appoint independent auditors to carry out an audit. 

Under the BSM2030 strategy, audit and reporting has been streamlined now that the 
program has matured. Commencing in 2017, auditing will now occur biennially to align 
with the comprehensive biennial reporting by jurisdictions and the MDBA. This process 
ensures a fair and accurate assessment of the Contracting Governments’ and Authority’s 
performance against Schedule B. The auditors are called the Independent Audit Group 
for Salinity (IAG‐Salinity).  

This report presents the consensus view that the IAG-Salinity has reached in undertaking 
the Audit covering the 2015-16 and 2016/17 financial years (noting the BSM2030 was 
endorsed by the Murray Darling Basin Ministerial Council in November 2015). The State 
Contracting Governments, and the ACT and the Murray Darling Basin Authority 
(MDBA) submitted reports on their activities, end of valley reports, the status of the 
register entry reviews and BSM2030 Salinity Register entries or adjustments. The 
Australian Government also submitted a brief report related to environmental watering 
activities. 

The audit process adopted by the IAG-Salinity included a review of the jurisdiction 
reports and the Salinity Registers. This was followed by firstly a forum attended by 
all jurisdictions and a number of external experts and secondly by individual 
meetings with representatives of the jurisdictions and with members of the MDBA 
office. Jurisdictions were given an opportunity to comment on the draft text of the 
audit report containing the recommendations and suggestions from them have been 
included where appropriate.  

The 2015-17 Context for BSM2030 Implementation 

In 2015-17 the high rainfall in 2016 across the Basin resulted in significant flooding and 
this meant that an estimated 1.8m tonnes of salt flowed to the sea that is just below the 
salt export objective of a three-year average of 2.0m tonnes as set out in the Basin Plan. 
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The use of environmental water to freshen the lower reaches of the Murray, coupled 
with cycling of water levels in the Lower Lakes, has been successful in bringing Lake 
Albert salinity levels down to 1690 EC and maintaining Lake Alexandrina below the 
Basin Plan salinity objective at Milang of 1000 EC.  

This is the eighth year in a row that the salinity at Morgan has been below 800EC. This is 
consistent with the Basin salinity target, as set out in Schedule B, that is to maintain the 
average daily salinity at Morgan at a simulated level of less than 800 EC for at least 95% 
of the time. This has been achieved mainly through the operation of the extensive Salt 
Interception Schemes (SIS) along the River Murray. The BSM2030 established that it 
might be possible to reduce the time some of the pumps in the SIS are run and still not 
exceed the Morgan target. A three-year trial to examine a more flexible way of running 
the SIS has commenced. The trial however has been delayed by 12 months because the 
high river meant that SIS pumps on the floodplain had to be turned off. There may be 
some savings in operating costs by being able to reduce the pumping on normal river 
flows without increasing the salinity risk but it is important that the SIS be able to 
respond to years of low river flows when the risk of increased river salinity is high. 

While at no time did the salinity levels in the River Murray at Morgan exceed the target 
of 800 EC, there were two elevated salinity events observed in the River during this audit 
period. The first was related to the re-establishment of a flow of water down the Lower 
Darling River, that resulted in a spike of salinity but the impact of the spike was limited 
partially due to the appropriate management of the Darling and partially due to a high 
river flow in the Murray at that time. Following the reconnection, the addition of 
environmental water to increase the flow down the Darling resulted in a significant 
spawning of Murray Cod and other native species.  

An elevated salinity event also occurred in SA. It occurred after a natural high river flow 
(extended with additional environmental water), when the level of the River Murray fell 
quickly and brought water into the river from Lake Bonney. Lake Bonney is a terminal 
wetland with increasing salinity levels caused by water flowing in, evaporating and 
concentrating the salt.  However, at no time did the River Murray exceed 800 EC 
(reached 775 EC) at Morgan mainly because the spike in salt load occurred while the 
river flow was still high. There were some lessons learnt from these events that need to 
inform the management of short-term salinity spikes in the future as the river is now 
managed in a different fashion for environmental purposes. 

The use of environmental water on wetlands and floodplains does increase the risk of a 
salinity spike from short term watering actions. Improvements in the modelling of these 
reaches such as being developed for the Chowilla floodplain means that the salinity risks 
from environmental watering can be better understood and managed. The addition of 
the provisional credits from the environmental water use onto the registers now brings 
environmental water into the salinity accountability framework. With a range of new 
short-term activities (flexibility in SIS operations and environmental watering of 
floodplains) it is important that there is clear accountability for the overall responsibility 
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of ensuring the cumulative salinity impacts of environmental watering, lock management 
and SIS operations are assessed and the river salinity managed. 

A salinity risk in the northern Basin is the brine ponds that are being stored on the coal 
seam gas (CSG) fields in the headwaters of the Basin in Queensland. There is a strong 
regulatory framework imposed by Queensland to manage the risk but there has not been 
an industry solution to the long-term future of the brine ponds. It is important that 
Queensland and the industry find a solution. Until it is found the IAG Salinity needs to 
monitor progress biennially.  

There is a significant amount of water being traded in the Basin and used to irrigate new 
sites, particularly on the Mallee region of the Basin. Water has been traded out of the 
traditional irrigation areas reducing the risk that these areas have on the Basin salinities. 
While the water has moved from these areas most of the site-use approvals are still in 
place. The models that underpin the register entries reflect the site-use approvals rather 
than the actual water applied for irrigation. This is necessary as potentially these site-use 
approval areas can be watered again often at lower intensities. The impact that new 
development may have on the River salinities is included in the registers annually but the 
retirement or reduced irrigation intensity is not necessarily accounted for. The movement 
of water across the Basin is becoming dynamic and while the registers need to be 
conservative and predict the long-term trends, it is important that both the changes in 
credits and debits reflect the more dynamic movement of water particularly in the 
southern connected basin. 

Effective resourcing of the BSM2030 is essential to ensure continued assessment of risk 
as well as making informed decisions about the impacts of new developments, the 
winding down of irrigation areas and the impacts of environmental watering. The only 
outstanding review is the Buronga SIS 5-year review led by NSW and was to be resolved 
by 2017. Also, NSW has a further 8 register reviews due  by 2019 for register A and 4 
register B entries due, 2 in 2018 and 2 in 2019. The IAG-Salinity is concerned that NSW 
does not have the resources allocated to meet the agreed schedule of reviews of register 
entries. 

The review date for the BSM2030 is in 2026 and it is essential that the models that 
underpin the register entries be updated with the best information available. It is 
proposed that the registers calculations move to the SOURCE modelling framework, a 
framework that is already used for the Sustainable Diversion Limit (SDL) assessment for 
Basin Plan. There are some technical issues that need to be resolved before this can be 
done and when it is there will be changes to the register entries. There are also some 
outstanding register entries from SA reaches that will make significant changes to the 
registers. It would be preferable if both the movement to SOURCE and the changes 
from SA state actions is included on the registers together as both actions will affect the 
register calculations and it would be simpler to explain those changes at one time. 

It is also important that work continue on improving the certainty around the legacy of 
history register B items. The land-clearing based items have been investigated and there 
is now increased confidence around the modelling. However, the legacy of history 
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irrigation items that predict a significant increase in salinity over time, have a high level of 
uncertainty that needs to be investigated.  

In summary, over the next two years there needs to be a concentrated effort on 
establishing a modelling framework in preparation for the 2026 review.   

The IAG-Salinity considers that the BSM2030 and its predecessors, the BSMS and S&DS 
to be one of the best examples of a successful, long-term natural resource management 
program in the world. During the interviews of jurisdictions there were a number of 
examples given where overseas visitors were impressed with what has been achieved. 
The MDBA has produced a video and information on the success of the program to date 
but the public does need to be reminded from time to time that there is a salinity risk and 
that it is currently being well managed and needs ongoing resources. 
 
Figure 1 demonstrates the success of the program. It shows that if there had not been 
the management interventions taken over the past 30 years, the predicted levels without 
these interventions would have exceeded the target of 800 EC at Morgan in the past two 
years on a number of occasions. 
 

Figure 1 Comparison of mean daily-recorded salinity levels at Morgan from July 2015 to June 2017 to 
the modelled 1975 ‘no further intervention’ salinity levels. 

Statement on Register entries 
The IAG–Salinity’s opinion on the balance of salinity credits and debits for each 
state as at 30 June 2017(Annex B).  
 
Schedule B, Clause 16 (1) provides as follows: 

16(1) A State Contracting Government must take whatever action may be 
necessary (a) to keep the total of any salinity credits in excess of or equal to the 
total of any salinity debits attributable to Register; and (b) to keep the cumulative 
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total of all salinity credits in excess of, or equal to, the cumulative total of all 
salinity debits attributed to it in both Register A and Register B. 

Register A currently shows NSW, Victoria and South Australia to be in net credit, 
while Register B shows NSW and South Australia to be in net credit with 
Victoria slightly in debit but close to neutral. For the combined registers, all three 
States are in credit. Queensland and the ACT do not have register entries 

Opinion on register balances 

The IAG–Salinity has examined the register as provided for this audit and has come to the 
opinion that NSW, Victoria and South Australia are in a net credit position. 

Opinion on MDBA’s accuracy in maintaining the registers 

The IAG-Salinity found no inaccuracies in MDBA’s maintenance of the registers. 

While the Auditors did not identify any requirement to update individual register entries 
at this time, it encourages firstly the MDBA take a lead role to finalise the entries relating 
to the update of the 3 model reviews conducted by SA for Waikerie to Morgan, 
Woolpunda and Pike-Murtho Salt Interception Schemes and secondly for NSW to 
provide a report that indicates to BSMAP that it can meet the register reviews over the 
next few years that it has agreed to. 

IAG-Salinity recommendations: 

The IAG-Salinity made its recommendations with the 2026 review date of the BSM2030 
in mind and was conscious that some issues that are required for this review need to be 
progressed immediately, while there are other issues that can take some time to develop. 
Consequently, the recommendations have been grouped into short-term and longer-term 
actions.  

The recommendations are: 

Short term:  

Recommendation 1. That MDBA work closely with South Australia, NSW and Victoria to finalise 
the reviews of the South Australian register entries derived from the Waikerie to Morgan, Woolpunda 
and Pike-Murtho ground water models and ensure the registers are adjusted in a principled and timely 
manner. 

Recommendation 2: NSW as a matter of urgency should ensure it has the dedicated resourcing required 
to meet its obligations to conduct the reviews of salinity entries on the registers.  

Recommendation 3: BSMAP should work with the Commonwealth to determine how it can continue to 
be actively involved in BSMAP in an efficient and effective manner. 

Recommendation 4: The MDBA and jurisdictions should learn from unexpected short term in-river 
salinity spikes from events such as occurred at Lake Bonney and the lower Darling, review where these 
may occur in the Basin in the future, and develop mitigation strategies to reduce the future risk of spikes 
occurring.   
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Recommendation 5: The MDBA, in conjunction with the jurisdictions, should develop a clear procedure 
setting out the roles and responsibilities of all parties for resolving the risks to river salinities associated 
with the cumulative impacts of environmental watering and other actions. 

Recommendation 6: The work required to set the framework for introducing the SOURCE Model for 
BSM2030 purposes be progressed urgently so that the SOURCE Model can be introduced in 2018. 

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

Longer term 

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

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

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

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

Objectives of BSM2030 

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

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

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

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

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

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

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

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

The recommendations provided in this report against the elements of the strategy are 
made to assist in delivering the BSM2030 and meeting the 2026 review date. The IAG-
Salinity was made aware of some slippage already caused by seasonal conditions and 
resourcing and is keen that these issues be addressed early to make sure the 2026 review 
date can be met.    
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Accountability Framework including salinity accountability for 
environmental watering 

Register compliance 

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

Schedule B, Clause 16 (1) provides as follows: 
16(1) A State Contracting Government must take whatever action may be 
necessary (a) to keep the total of any salinity credits in excess of or equal to the 
total of any salinity debits attributable to Register; 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 register 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.  

 
The IAG-Salinity however was concerned that there were two outstanding register entry 
issues that needed to be resolved.  
 
The first concern was the review that has been undertaken by SA of Waikerie to Morgan, 
Woolpunda and Pike-Murtho MODFLOW models. These reviews have also undergone 
the required technical review, as per Schedule B (clause 33 (4 and 5)). The updated 
models and associated documents have been independently peer-reviewed and were 
found to be ‘fit for purpose’.  However, a number of these reviews include jointly funded 
salt interception schemes where the credits are shared between SA, Vic and NSW.  It is 
important that the MDBA take a leadership role in bringing the changes to registers. The 
changes are significant and when the SOURCE modeling framework is introduced there 
will also be movement in the register entries. While these are separate activities it will be 
more effective to consider and resolve all the cumulative impacts of the modeling 
adjustments at one time in order to establish register balances that provide an agreed 
foundation for future assessments and accountability for salinity management actions. 
 
Recommendation 1. That MDBA work closely with South Australia, NSW and Victoria to finalise 
the reviews of the register entries derived from the Waikerie to Morgan, Woolpunda and Pike-Murtho 
ground water models and ensure the registers are adjusted in a principled and timely manner. 
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The second concern was the overdue Buronga SIS review that is led by NSW and the 
large number of register reviews that NSW needs to undertake. There are 9 important 
reviews of register A entries that are due by 2019 i.e.: RISI NSW Stage 1 (2019), RISI 
NSW Stage 2 (2019), Improved Buronga Salt Interception Scheme (2017 and 2019), 
Mallee Cliffs SIS (2019), EM2.3.1/EM2.4 Groundwater Model (2018), NSW Sunraysia 
Irrigation Development (1997 to 2006) (2019), NSW MIL LWMPs (2017), Upper 
Darling SIS (2019). There are also 4 Register B entries due i.e.: NSW Mallee–dryland 
(2019), NSW Mallee Pre-88 Irrigation (2019), Murrumbidgee Catchment Legacy of 
History (2018) and IQQM Murrumbidgee Surface Water Model (2018). The IAG-
Salinity understands that NSW has a major workload to complete the modelling for other 
components of the Basin Plan. However, from the information provided and compared 
to other states, it appears NSW does not have enough dedicated resources to keep the 
salinity program up to date. Consequently, the IAG-Salinity recommends: 

Recommendation 2: NSW as a matter of urgency should ensure it has the dedicated resourcing required 
to meet its obligations to conduct the reviews of salinity entries on the registers. 

Environmental watering 

The salinity credits from environmental watering have been added to the registers under 
the Commonwealth with the States agreeing to add their credits from environmental 
watering to that line. Consequently, the Commonwealth does have a significant interest 
in the registers.  

BSMAP is an important interjurisdictional forum for co-ordination of salinity 
management activities under the BSM2030. IAG-Salinity was advised that the 
Commonwealth has recently determined that it will no longer participate in this forum. 
Whilst it is understandable that many of the issues considered by BSMAP may have little 
direct relevance to the Commonwealth, as it does not undertake active management of 
salinity mitigation activities, the IAG-Salinity believes that the Commonwealth still has an 
important role to play.  

The Commonwealth is one of the parties to the BSM2030, provides vital funding for 
some actions under the strategy and holds significant ‘Bridging the Gap’ credits on 
behalf of all the parties. The Commonwealth Environmental Water Holder (CEWH) also 
plays an increasingly important role in salinity management consideration as large 
volumes of water are delivered for the environment. The Commonwealth has to decide 
on how its salinity credits are allocated to the operating entities for environmental 
watering projects and can assist in linking the CEWH, which is also an operating entity, 
into wider salinity management considerations of this water. For these reasons, the IAG-
Salinity believes that the Commonwealth has an important role in BSMAP and should 
work with BSMAP to determine how it can continue to be actively involved in this 
forum. 

Recommendation 3: BSMAP should work with the Commonwealth to determine how it can continue to 
be actively involved in BSMAP in an efficient and effective manner. 
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Responsive management of salt interception schemes   
BSM2030 is exploring the potential to operate Salt Interception Schemes (SIS) in 
response to forecast river flow and salinity conditions, taking opportunities to reduce 
operations and therefore operating costs during periods of low in-river salinity. It also 
provides an opportunity to better understand the operational capabilities of the SIS and 
system responses to changed operations.  

Given that there is uncertainty regarding the risks associated with changing SIS 
operations, responsive SIS management is initially being trialled for a 3-year period 
commencing in 2016, with the outcomes being reported annually. The effectiveness of 
the trial will be reviewed in 2019 at the end of the trial period. The review will analyse 
and document the river salinity impacts, third-party impacts, floodplain environmental 
impacts, benefits and costs. It will also make recommendations on the future operation 
of SIS to achieve optimal outcomes. 

SIS operations are determined through SIS Operators Workshops. Workshops are 
convened quarterly with attendees including the SIS Managers from each State 
Constructing Authority, MDBA Senior Assets Engineer and MDBA River Operator.  

To support this and other operations, the MDBA modelling team has developed a 
Salinity Outlook Tool for the River Murray and Lower Darling. This can be used as an 
'early warning tool' to enable the MDBA and Basin States to implement actions if 
needed, including modifying the SIS operations.  

The trial of responsive management of the SIS commenced in July 2016. Due to the low 
river flow and forecast dry conditions, and applying a precautionary approach, the 
salinity risk outlook was considered to be moderate in 2015-16. No changes to the 
existing level of salt interception scheme operations were recommended. Therefore, 
operating and maintaining the existing MDB SIS assets focused in 2015-16 on 
minimising running costs. SIS diverted significantly more salt than the previous two 
years.   

Subsequent high flow conditions and the need to turn off pumps due to flooding have 
meant that the trial of responsive management has been limited. The trial is still in the 
early stages of development and the process and tools continue to be improved to adopt 
the lessons from modelling, workshops and other related activities. Progress has been 
sound given the complexity of this element of the trial. The trial should provide 
recommendations for the BSM2030 program and have these implemented well ahead of 
the 2026 review. 

There is a wide range of stakeholders and the feedback given to the IAG-Salinity has 
generally been positive. Given the limited opportunities for responsive management, it 
should not be surprising that there are communication issues with some stakeholders. If 
the trial outcomes are to get broad acceptance, this will require increased effort with 
respect to communication. Also, it is important that all costs and benefits of the 
responsive management are transparently evaluated given that cost-effectiveness of the 
program will be one of the key metrics on which the trial will be judged. 
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Salinity management including flow based management and 
end of valley targets in catchments 

Elevated Salinity Events:  

The BSM2030 noted the increasing complexity of flow management in the River Murray 
system, and the need for active management of salinity risks. One of the strategy 
elements was aimed at continuous improvement in flow management by “reviewing elevated 
salinity events with respect to cause, impact and mitigation strategies associated with flow management 
activities”. 

In 2016/17, there were two notable elevated salinity events. The re-establishment of a 
flow of water down the Lower Darling after the extended drought resulted in a spike of 
salinity and the combination of the management and the high flows in the Murray led to 
moderate stream salinity. The other elevated salinity event was associated with outflows 
from Lake Bonney in South Australia. Lake Bonney is a saline water body connected to 
the Lock 3 weir pool. High natural flows during 2016 surcharged the Lake, and as the 
high flows receded, saline water flowed out of Lake Bonney creating a salinity spike in 
the River Murray. The relevant jurisdictions have reviewed these events and presented 
information on them to an interjurisdictional salinity forum held in November 2017. 
Responding to these events involved significant efforts from many parties to minimise 
the impacts. One comment that was made by a number of officers was that the impact of 
these events could have been far worse if they had not occurred at a time of very high 
flows in the River Murray.  

As part of a continuous improvement process, the IAG-Salinity suggests that the 
relevant parties should look at the root causes of these events, the potential for similar 
occurrences in other locations and the potential mitigation actions that might be 
employed under a range of flow scenarios to reduce the overall risk of salinity impacts 
and cost of mitigation. The development of plans to avoid risk by changing antecedent 
conditions, mitigate risks through considerations of different scenarios and responses 
and clarifying likely outcomes can reduce the likelihood of elevated salinity events 
occurring and/or reduce their impacts. 

Recommendation 4: The MDBA and jurisdictions should learn from unexpected short term in-river 
salinity spikes from events such as occurred at Lake Bonney and the Lower Darling, review where these 
may occur in the Basin in the future, and develop mitigation strategies to reduce the future risk of spikes 
occurring.   

End of Valley Targets: 

The role of End of Valley Targets (EoVTs) has changed somewhat under the BSM2030, 
compared to the previous strategy. The delayed salinity impacts of salt loads from past 
land and water management activities are now generally thought to be less than 
previously estimated.  The role of EoVTs under the BSM2030 is to provide a valley scale 
context for the identification and management of salinity risks to the shared water 
resources. 
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In order to meet this objective, ongoing monitoring and reporting of EoVTs is required 
under the BSM2030, even though there is no direct accountability for actual salinity 
results on an annual basis. Reviews of EoVTs and projected salinity trends are identified 
and scheduled for all valleys in the BSM2030 Review Plan adopted by the Basin Officials 
Committee (BOC). The IAG-Salinity also encourages jurisdictions to provide EoVTs in 
the context of longer-term trends and to progressively assess their EoVT monitoring 
results to enable any emerging or increasing salinity risks to be identified as early as 
possible. 

River Flow Management 

The IAG-Salinity noted the efforts of the jurisdictions to understand and incorporate the 
impacts of environmental watering on river salinity into the planning of these actions. All 
jurisdictions advised that they undertake risk assessments on their proposed watering 
actions, and the Southern Connected Basin Environmental Watering Committee 
(SCBEWC) is actively working to co-ordinate and integrate the watering actions of all 
jurisdictions. 

The IAG-Salinity noted the excellent work that had been undertaken in establishing a 
short and long term planning program for the use of environmental water, as it is a 
complex issue to manage. However, it appears that the responsibility for assessing and 
managing the cumulative impacts of multiple watering actions was unclear to a number 
of parties. The MDBA’s River Murray Operations group has the capacity to forecast the 
river salinity impacts of various actions against a background of a trial to run SIS more 
responsively, implications from management of the locks and constraints to water 
delivery. If the jurisdictions cannot come to some early mutual agreement on what events 
should not be undertaken to avoid unacceptable cumulative salinity impacts in the River, 
it appears that the ultimate responsibility to resolve the issue may rest with the BOC. 
Given that risks to river salinity from environmental watering actions and other river 
flow management activities may arise with limited advance warning, the lack of a clear 
understanding of who has the authority to resolve these issues could increase the risk of 
unacceptable impacts occurring and erode the good will required amongst the various 
parties to run the program. 

Recommendation 5: The MDBA, in conjunction with the jurisdictions, should develop a clear procedure 
setting out the roles and responsibilities of all parties for resolving the risks to river salinities associated 
with the cumulative impacts of environmental watering and other actions. 

Coal Seam Gas  

During the second half of the BSMS program, coal seam gas (CSG) development had 
emerged as an issue potentially having salinity impacts within the Basin. It has been the 
subject of IAG-Salinity recommendations from 2007-08 to 2013-14. It is an area for 
which there has been rapid policy development in both NSW and Queensland and with 
CSG development occurring mostly in Queensland. 
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Much of the discussion to date has been about the policy for beneficial use of co-
produced water for irrigation. Relevant policies in Queensland include the Coal Seam 
Gas Water Management Policy 2012 and Chapter 8 of the Waste Reduction and Recycling Act 
2011 (WRR Act). An end-of-waste framework has replaced the Beneficial Use 
framework in the WRR Act on 8 November 2016.  The above policies places priorities 
on finding beneficial uses for water and salt produced as part of the CSG industry.  

The current estimate of CSG water and associated salt is much less than originally 
predicted. The irrigation footprint in the Queensland portion of the MDB has increased 
due to the use of CSG water but data is not available to calculate the actual increased 
area (although thought to be less than 5%). Some information has been provided on the 
salinity impacts from one area of this increased irrigation, which illustrates that the 
impacts are local. The cumulative impact of the increased irrigation resulting from CSG 
has not yet been reported, even in a qualitative fashion. 

In absence of being able to find beneficial uses, the emphasis is on treatment and 
disposal of CSG water, brines and salt residues in a way that minimises impacts on 
environmental values.  Where operators propose to dispose of brine or solid salt 
residues, the operator must convert the waste to a solid product where feasible, 
undertake a comprehensive risk assessment, and dispose brine and salt away from 
sensitive environments. It is predicted that there will be a large amount of CSG saline 
waste produced, although less than originally forecast. The Department of Environment 
and Heritage Protection is currently working with industry to identify solutions for the 
long-term management of CSG saline waste. 

Because of the lack of identified beneficial uses, brines are increasingly stored in brine 
ponds. It is likely that brines will continue to be stored in these interim structures for the 
remainder of BSM2030, while a long-term solution is sought by the Queensland 
Government and gas industry. Until a long-term solution is found, brine ponds form an 
increasing risk from the storage of salt at the land surface. Risks include failure of storage 
structures, especially during extreme events, leakage into the environment and transfer of 
other contaminants into the ecological cycle. These interim structures have a high level 
of regulation to mitigate these risks. However, as the number, surface area and age of 
such structures increase, so do the risks. While it is important not to overstate the risks, 
there does appear sufficient cause for information on these to be provided as part of the 
biennial in-valley reporting.  

The Queensland Government has agreed to provide information on the number of brine 
ponds, the capacity of the ponds and an estimated volume of salt sitting in the brine 
ponds in early 2018. From this an estimate of risk should be able to be assessed. 

Efficient governance 
The governance of the program is well developed as it has been evolving over the 
previous two strategies (S&DS and BSMS). BSM2030 aims to streamline the 
management program developed under BSMS by making it risk-based and more 
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efficient. The monitoring, reporting, review and auditing arrangements are intended to 
ensure transparency; assure compliance with the agreed actions and accountabilities of 
BSM2030 and to continually improve the knowledge of salinity risks. 

Model development and review. 

The MDBA’s salinity registers are underpinned by a suite of models that assist in 
assessing progress against salinity targets and estimating the salinity impacts of 
accountable actions. The models require periodic review and approval by the MDBA as 
being fit for purpose to ensure continuous improvement in predictions of the impacts of 
land and water management actions. Jurisdictional surface water and groundwater 
models and other analytical techniques are used to generate estimates of salinity, salt load 
and flow to the River Murray. Increasingly, models will be used to support operational 
matters, such as the salinity impacts of environmental flows and forecasting conditions 
for responsive salt interception pumping. 

The last IAG-Salinity recognized that the development of operational models will require 
less conservatism than the current salinity register models and recommended that the 
purpose of each model application is clear and the development of these are undertaken 
in a planned way. Also, there will be a need for tighter specification of models and 
agreement on how critical elements are incorporated (e.g. how scenarios will be run, how 
SIS operations are modelled and how environmental flow regimes are accommodated) 
and agreement on if and how these models will be used in register accountability.  

They also recognized that there are drivers for less conservatism in the salinity register 
models, namely the potential shift to responsive SIS (and greater emphasis on adaptive 
management) and in addressing the disparity between water allocation and actual water 
use.   

To address these issues in a planned way, there is a need to recognize that under the 
BSM2030, there are three broad changes to models: 

1. The need for reduced costs for reviewing current registers; 
2. Transitions of register models (e.g. shift to SOURCE modelling platform) and 

modelling procedures (amendment to Schedule B and BSM2030 Operational 
Procedures); and 

3. The development of new models for operational purposes (e.g. responsive SIS, 
environmental flows and managing high salinity events). 

The success of the transition under BSM2030 will be dependent on all three of the above 
modelling trends, with the third (new operational models) being the most challenging. 
The ability to provide sufficient focus on the development of new models suitable for 
operational management will be dependent on resolving issues under the first two 
changes quickly and efficiently.  

The Technical Working Group for Salinity Modelling (TWGSM) was established to 
provide technical advice about suitability of the SOURCE model for BSM2030 salinity 
accountability purpose under Schedule B of the Murray-Darling Basin Agreement.  
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One of the important trends with modelling platforms is the transition to SOURCE 
modelling platform for BSM2030 purposes. This transition is progressing, albeit slowly.  

There are also a number of policy settings that BSMAP has to review before the 
SOURCE model can be implemented. SOURCE will provide a framework for other 
models to be assembled and was developed for the management of Sustainable 
Diversion Limits (SDL) component of the Basin Plan. There will be new relationships 
between models and the sequencing of model entries made when introducing the 
SOURCE model and as a result the current absolute values of the register entries will 
vary from what they are now. It is important that the modelling resources required to set 
up the SOURCE model are provided by the MDBA so that SOURCE can be 
introduced. 

It is also preferable that the register entry changes expected from the SA SIS model 
reviews are completed at the same time as these model reviews will change some of the 
salinity register entries significantly (Recommendation 1). If completed in conjunction 
with the move to the SOURCE Modelling Framework, the changes from both actions 
can be explained at one time and help in maintaining a general confidence in the 
registers.  

Some of the states are planning to go further by developing SOURCE models for the 
tributaries for both flow and salinity. The increased policy and operational requirements 
for river models is a driver for these additional transitions to SOURCE. The SOURCE 
platform was developed to be used with best practice modelling guidelines and generally 
satisfies the above principles. 

Recommendation 6: The work required to set the framework for introducing the SOURCE Model for 
the BSM2030 purposes be progressed urgently so that the SOURCE Model can be introduced in 2018. 

The transition to SOURCE is not the only modelling issue that appear to be slowing the 
agreement on model reviews and register updates and creating significant work to resolve 
these. Some of these issues would be facilitated by a streamlined approach to modelling.  

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

Should such a committee be agreed, there will be a need for some underlying principles 
for such a committee to work with in order to facilitating the resolution of modelling 
issues. Three principles that were presented to the IAG-Salinity that could be considered 
include: 

1. Risk and Uncertainty 

At the heart of the BSMS and the subsequent BSM2030 is a risk management 
framework based around salinity registers. This framework includes elements of risk 
avoidance, mitigation, offsets, adaptive management and precautionary approaches. 
Underpinning risk frameworks and salinity registers are models and the associated 
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predictive uncertainty, which define the likelihood of impacts under future scenarios 
and management options as well as the attribution of impacts. The risk framework 
provides the basis to consider the objectives of any modelling, the level of resourcing, 
the objectives of any uncertainty analysis and the modelling protocols. While 
understanding and management of uncertainty is central to risk frameworks, this does 
not necessarily mean a formal and detailed analysis of predictive uncertainty will be 
generally required. Uncertainty leads to a distribution of predictions of impacts, which 
could affect stability of register entries, particularly under a shift to less conservative 
estimates. 

2.  Model complexity 

More complex models can have high costs associated with run-times, preparation of 
data sets, stability and interpretation. Yet, increased complexity does not necessarily 
reduce predictive uncertainty but rather too much complexity is likely to increase 
predictive uncertainty through ‘overfitting’ of existing data. With the BSM2030, 
models need to be complex enough to represent actions and the processes relating 
actions to salinity processes. There will be different world-views as to where the right 
balance of complexity lies and the processes that need to be captured. There are 
several technical strategies to reduce model complexity, while meeting objectives but 
such strategies will usually require consistency in pushing against the natural tendency 
towards complexity caused by peer reviews and push from technical providers.  

3. Transparency and consistency 

One of the requirements for the BSM2030 modelling outputs is for transparency in 
the conclusions. Transparency can be supported by proper documentation, peer 
review, simpler models and uncertainty analysis, but broader familiarity across the 
modelling community and BSM2030 partners with modelling platforms, assumptions 
and implementation of procedures is also important. Familiarity is supported by use 
of common platforms, consistency in approaches and assumptions across the 
modelling community, while recognizing the differences in the physical context.   

Not all of the issues with models and registers are technical in nature. Issues of 
resourcing have been mentioned elsewhere in this report. Also, the practice of managing 
changes in registers in a fair and equitable manner to all partners is important.  

Basin wide core monitoring framework. 

The BSM2030 requires that a core set of monitoring sites be established to provide data 
for the modelling required to assess the register entries, a key component of managing 
salinity in the Basin. The setting of a core network of monitoring sites is progressing well 
with each jurisdiction well advanced in providing a list of core sites to the MDBA. The 
list will be reviewed every five years to ensure it is current and the information from each 
site is necessary input into the models that underpin the register entries. The IAG-
Salinity view this as an important step in ensuring there is a ‘fit for purpose’ set of 
monitoring sites to adequately inform the salinity modelling in the Basin particularly as 
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the BSM2030 also promotes a more flexible risk management approach to be taken to 
managing salinity. 

Strategic knowledge improvement 
The focus of the strategic knowledge improvement is on overcoming critical information 
gaps and uncertainties in order to provide a solid basis for decision-making and future 
planning. These needs must be met before the BSM2030 Strategic Review that will 
commence by 2026; the information will be needed then to provide the grounds for 
action in developing the strategy to replace BSM2030. Improving knowledge about 
salinity risks will inform and potentially delay, or reduce the need for, future new joint 
investment in salinity mitigation. Improving knowledge and predictive capability will also 
enable more efficient salinity management with a higher degree of confidence. 

The strategic knowledge generation recognizes the need to address Mallee Legacy of 
History through improved understanding of risk associated with the projected impacts of 
historic land clearing and water use in the Mallee regions of NSW, South Australia and 
Victoria. Given the high salinity register entries, this work will help to reduce the 
uncertainty surrounding the future magnitude and timing of salinity risks to the shared 
water resources. Different methods for the estimation of the Legacy of History impacts 
have been developed to address the difficulty of recreating the conditions of early 
irrigation. They were both judged valid but provided inconsistent results. Methods that 
can make greater use of all existing data and provide the means for more consistent 
approaches may provide greater transparency to register entries. Knowledge 
improvement in this area is consistent with the recommendations to prioritise other 
Mallee reviews and updates.  

The other main strategic knowledge priorities, not mentioned previously in this report 
relate to the better assessment of the salinity impacts of environmental watering in the 
shared water resources including:  

• environmental watering and floodplain dynamics – development of the next 
generation groundwater models to assess and predict potential salinity impacts from 
environmental watering  
• the cumulative, system-scale salinity impacts arising from environmental watering 
regimes. 

These will also tend to apply mainly to the Mallee region and due to salt storage in this 
region caused by several decades of river regulation. These knowledge gaps are both 
challenging and important for the success of the BSM2030. To show sufficient progress 
by 2026, there will need to be some focus of effort. This effort will require interaction 
between groundwater and surface models, collaboration between river and groundwater 
modellers and consistency with modelling principles in order to support efficient 
governance. 
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Community engagement and communication 
The previous IAG-Salinity recommended that the story of the progress with salinity 
management be told as it is a success story having controlled salinity levels particularly 
during the millennium drought when salinity levels would have been above the limit 
recommended by the World Health Organisation for much of the time. Not only would 
this have compromised irrigation but also the population of the Murray Darling Basin 
and the Adelaide and extensive farming lands in SA. This story is well explained in the 
‘Salt of the Earth’ video prepared by the MDBA.  

The jurisdictions continue to provide interactions with the community and landholders. 
NSW continues to promote on ground action through it’s Hydrogeological Landscapes 
program (HGL) where processes to manage the salinity flow from high-risk catchments 
are undertaken. High salinity risk catchments were identified some time ago and the 
technical reports have been uploaded on the revised Office of Environment and 
Heritage website so they are available for the community to use. Continuous training of 
agency and local government personal in the use of HGL has occurred. Eight Landcare 
groups ran field days featuring salinity management issues such as saline pasture 
management, grazing management and property management planning. 

Queensland is developing an understanding of salinity processes challenging irrigation 
communities managing salinity both from the rivers and from the water recovered from 
CSG. Queensland has three Natural Resource Management Groups across the 
headwaters of the Basin and all have finalised plans for 2015-25. The Queensland Murray 
Darling Committee regional action plan specifies actions for high salinity risk 
catchments. South West NRM pan identifies areas of salinity risk, but has a strong focus 
on soil erosion and the Condamine Alliance regional plan is focussed on sustainable use 
of land for industry and agriculture. 

Victoria has a well-developed community program through its five Catchment 
Management Authority (CMA) regions. There is a significant program of community 
engagement. The Wimmera CMA, which is a dryland catchment, had over 300 
landholders attend field days annually including discussions related to salinity 
management. The Goulburn Broken has a number of community forums, Landcare 
networks and committees that are engaged with their communities on farming, 
environmental watering and drainage. Over the past two years they have assisted in 
developing 125 farm plans and over 700 Ha of on-farm irrigation upgrades. The North 
Central also has assisted farmers develop 41 farm plans in the past two years and the 
North East 61 farm plans. The Mallee CMA has both dryland and irrigation areas and 
has educational activities aimed at the community in both areas which included 
Environmental Management Action Plans (92) in the dryland and Irrigation and 
Drainage Action Plans (47) in the irrigated areas.  

South Australia has a MDB Natural Resource Management Board that has a program of 
managing dryland salinity in the Mallee and improving irrigation practices along the 
length of the River Murray in SA. The Department had extensive consultation on the 
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revision of its salinity zoning policy and has kept the community informed of the 
Chowilla watering trials, the proposals for improving the Pike River floodplain and the 
management of the lower reaches which have improved the salinity levels in Lake Albert. 

The IAG-Salinity acknowledges that there is much activity occurring with land managers. 
It is however concerned that, as time goes on, the general public will forget the 
significant salinity issue that focussed the governments into collective action and resulted 
in a well-managed program that still needs community support and continued resourcing. 
While the video on the Murray Darling Basin Authority website is a step forward, it can 
only reach a small audience. There should be other forums that can be used to make sure 
the community are aware of salinity and know that it is being managed well. 

Priorities for future work 
The MDBA and jurisdictions have all been actively addressing the implementation of the 
BSM2030. As part of this audit, the IAG-Salinity considered the current work programs 
that are in place, the reports on progress in implementing the strategy from each 
jurisdiction and a range of other supporting information to identify what are some of the 
priority future actions that are needed to successfully implement the strategy.  

The IAG-Salinity has not attempted to produce a comprehensive “laundry list” of all the 
future work requirements. All parties have clearly identified a range of actions and 
challenges they are addressing, and these are generally supported. The issues identified 
below are important areas that the IAG-Salinity suggests should be added to future work 
priorities.  

Changing locations of water use 

The BSM2030 is explicitly designed as a strategy for a Basin in transition. One of the 
important transitions that the Basin is currently experiencing is the significant changes in 
the location and nature of demands for water.  Accelerating water trade is enabling water 
to move from existing uses and locations to new uses and locations on a large scale.  

New irrigation developments, largely focussed on horticulture, are occurring in the 
Sunraysia region across Victoria, NSW and SA. At the same time, the area of irrigation 
development in established upstream areas is reducing, and the extent and types of 
irrigated plantings are responding dynamically to water trading, commodity prices and 
climatic conditions. Some of the reduction in the area of irrigation in these established 
areas is also due to the recovery of water for the environment under the Murray-Darling 
Basin Plan. 

States have (or have flagged their intention to) recorded the impacts of these new 
irrigation developments as accountable actions incurring debits on Register A. This is in 
line with their obligations under Schedule B, and it is highly likely that these new 
permanent plantings will be irrigated each year and need to be fully accounted for. 
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At the same time, the site use permissions in the established irrigation areas remain 
largely unchanged. Most of the areas that were previously irrigated can still be irrigated in 
future, should the landholder wish to do so. At the same time, we also know there is 
insufficient water available now due to water trade and water recovery for the 
environment to fully irrigate all these areas in future. Very little of this land in established 
irrigation areas has been formally retired from irrigation, and the site use permissions 
remain active, so there has been no claim for salinity credits associated with the reduced 
impacts corresponding to the reductions in applied irrigation water.  

The paradigm that underpinned the establishment of the salinity registers was one of 
water tied to land, and largely fixed patterns of irrigation, where changes were largely at 
the margin. The registers took a sensible, precautionary approach to identifying 
accountable actions. However this approach may now be overly conservative and not 
able to respond to the more dynamic movement of water and the changes we are seeing 
in irrigated agriculture. There may be merit in considering if a more risk based approach 
can be taken to assessing and recording salinity impacts, in light of the changing structure 
of irrigated agriculture.  

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

Economic impacts of salinity 

The economic impact of elevated river salinity levels was a key driver for the 
development of the original Salinity and Drainage Strategy. These economic impacts 
have continued to be an important consideration in the ongoing renewal and 
development of salinity management arrangements across the Basin. The BSM2030 also 
endorsed this issue and specified that “the units of account for both registers will 
continue to reflect the economic costs of salinity”. 

The estimates of the economic impacts of salinity currently being used to populate the 
registers were last reviewed in 2005. Clearly, given the changes in populations and water 
use and irrigated agriculture across the Basin since 2005, it is highly likely that the 2005 
economic impact functions no longer accurately represent the benefits of salinity 
mitigation investments. In addition, the register processes and the creation of 
opportunities for new irrigation developments without increasing the net impacts on 
downstream communities have delivered significant increases in regional economic 
activity. 

The BSM2030 is to be subject to a strategic review, commencing in 2026. This review 
will consider the future salinity management requirements in the context of a fully 
implemented Basin Plan. The IAG-Salinity believes that an accurate understanding of the 
economic costs and benefits of salinity management will be an important input to this 
review. 

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

A detailed work program was developed for the first 18 months of the strategy (up to 
July 2017). In addition, there is a review plan for register entries, models and end of 
valley outcomes. All jurisdictions are endeavouring to meet their commitments under the 
BSM2030, but there is already evidence of slippage in some important review timings, 
and some jurisdictions are struggling to access sufficient resources to deliver the 
necessary actions (state obligations) under the strategy. 

The IAG-Salinity is concerned that this slippage has the potential to compound and 
impact on the overall implementation and effectiveness of the strategy unless there is a 
clearer and more strategic approach to program management at the strategy level. It is 
suggested that a critical path program be developed to map the interdependencies 
between strategy actions and identify the critical dates for major milestones that need to 
be met in order for the 2026 review to be undertaken. In addition, building on the good 
work of the detailed initial 18-month program, it is suggested that a co-ordinated rolling 
5-year program could be developed and updated annually to guide overall strategy 
implementation. As is common in many other program management arrangements, this 
would consist of a detailed program for the next 12 months, plus indicative programs for 
the following four years. 

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

Response to 2014-15 Audit recommendations. 

Recommendation 1 – Communication (ongoing) 

Significant effort has been put into communicating the need to manage the salinity of the 
River Murray. An excellent YouTube presentation titled ‘Salt of the Earth’ which 
presents the outcomes of the BSMS has been included on the MDBA website along with 
other publications from the Authority.  Victoria has stated its commitment to salinity in 
the new strategy ‘Water for Victoria 2016’. There needs to be ongoing communication 
about salinity as it is now well managed but the public from time to time need to be 
reminded that it is a managed risk.  

Recommendation 2 – Capability (replaced) 

There has not been a capability statement prepared by the jurisdictions on their ability to 
meet the requirements of BSM2030. The IAG-Salinity ascertained that NSW needed to 
address its commitment to completing the agreed register reviews 

Recommendation 3 – Inter - jurisdictional Knowledge Exchange (completed). 
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A successful salinity forum was held on 14 November and a number of modelling 
forums held during the reporting period.  

Recommendation 4 – Four Year Model and Accountable Action Review Plan 
(completed) 

A model review plan was prepared titled the BSM2030 Review Plan. 

Recommendation 5 – Mallee Investigations and Reviews (ongoing) 

The first stage of a review was implemented and found that the dryland modelling was fit 
for purpose but the irrigation legacy of history needed further development. The Legacy 
of History for irrigation is a significant entry on the registers and it is important to obtain 
clarity on the impact it may have in the future. The review is continuing. 

Recommendation 6 – Primary Purpose of Models (completed) 

The review of models did extend the review dates for those models where the area has a 
lower impact on the registers.  

Recommendation 7 – Water Resource Plans (ongoing) 

The water resource plans review does included procedures for reviewing salinity and 
these are due in the next audit review period when some assessment of the process to 
review the coverage by the plans of salinity will be known.  
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Annexure A 
Draft Clause 34 of Schedule B to the Murray‐Darling Basin Agreement 
Consistent with the draft Water Amendment (Murray Darling Basin Agreement—Basin 
Salinity Management) Regulations 2017 
34. Audit and review 
(1) The Authority must appoint independent auditors for the purpose of carrying out an 
audit and review. 
(2) A person who is appointed as one of the independent auditors, referred to in 
sub‐clause 34(1): 

(a) is appointed for such period and on such terms as are set out in that person’s 
instrument of appointment; and 
(b) may resign by written notice addressed to the Authority; and 
(c) may only be removed from office during the period of that person’s 
appointment by the Committee, on the recommendation of the Authority. 

(3) The independent auditors must together carry out: 
(a) an audit under this clause of: 

(i) the report of each review conducted in the preceding two financial 
years by each Contracting Government and by the Authority under clause 
33;  
(ii) Register A and Register B; 
(iii) implementation of the Basin Salinity Management 2030. 

(b) a review of the Review Plan (including the appropriateness of the frequency 
of reviews). 

(4) The Authority may, at any time, amend the terms of reference for an audit and review 
to include additional matters to be covered by the audit or review. 
(5) The independent auditors must, in each audit and review, reach a view by consensus 
about: 

(a) the performance of each Contracting Government and of the Authority in 
implementing the provisions of this Schedule since the previous audit; and 
(b) whether the Authority has fairly and accurately recorded the salinity impacts 
of each action entered in Register A or Register B. 

(6) The independent auditors must prepare a report setting out: 
(a) the findings of each audit and review; and 
(b) any recommendations made by the independent auditors arising from that 
audit and review. 

(7) Without limiting sub‐clause 34(6), a report: 
(a) must set out the view reached on each of the matters referred to in 
sub‐clause 34(5); and 
(b) may recommend to the Authority that the salinity impacts entered in Register 
A or Register B for an Accountable Action be varied; and 
(c) may set out a finding that the total salinity credits are not equal to, or do not 
exceed, the total salinity debits attributed to a Contracting Government in 

Register A, contrary to paragraph 16(1)(a).
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ANNEXURE B  

2017 Salinity Register A 
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