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Acknowledgement of the Traditional Owners of the Murray–Darling Basin 

The Murray–Darling Basin Authority acknowledges and pays respect to the Traditional Owners, 
and their Nations, of the Murray–Darling Basin, who have a deep cultural, social, environmental, 
spiritual and economic connection to their lands and waters. The MDBA understands the need 
for recognition of Traditional Owner knowledge and cultural values in natural resource 
management associated with the basin. 

The approach of Traditional Owners to caring for the natural landscape, including water, can be 
expressed in the words of Darren Perry (Chair of the Murray Lower Darling Rivers Indigenous 
Nations) —  

the environment that Aboriginal people know as Country has not been allowed to have a 
voice in contemporary Australia. Aboriginal First Nations have been listening to Country 
for many thousands of years and can speak for Country so that others can know what 
Country needs. Through the Murray Lower Darling Rivers Indigenous Nations and the 
Northern Basin Aboriginal Nations the voice of Country can be heard by all. 

The use of terms ‘Aboriginal’ and ‘Indigenous’ reflects usage in different communities within the 
Murray–Darling Basin. 
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Foreword  
I have pleasure in releasing the 2014–15 annual implementation report of the Basin Salinity 
Management Strategy. With the new Basin Salinity Management 2030 strategy recently coming 
into effect, this is the final implementation report of the Basin Salinity Management Strategy — an 
important and historic milestone in natural resource management in the Murray–Darling Basin. 

Since 2001, the Basin Salinity Management Strategy has contributed to the progressive 
reduction in river salinity. Over the past 15 years, investment in salt interception schemes and 
improved land and water management practices by partner governments has made a real 
contribution to the health and wellbeing of the basin, its rivers and waterways, and the people 
that rely on them for their livelihoods. 

For the year to 30 June 2015, and for the previous five years, we have met the basin salinity 
target of maintaining the average daily salinity at Morgan, South Australia, at less than 800 EC 
for at least 95% of the time. This is a model-based measure of performance simulated over a 
period that represents both wet and dry climatic sequences. This reflects the successful 
operation of salt interception works and measures and other actions taken by partner 
governments and communities, and is a great credit to all those committed to managing salinity 
in the basin. 

The Independent Audit Group for Salinity conducted the 13th audit of the strategy in November 
2015. The auditors reviewed the implementation of the Basin Salinity Management Strategy by 
the MDBA and the partner governments in accordance with Schedule B of the Murray–Darling 
Basin Agreement and the associated Basin Salinity Management Strategy operational protocols. 
The executive summary of the Report of the Independent Audit Group for Salinity 2014–15, 
including their recommendations, is provided in this report. 

Implementation of the Basin Salinity Management Strategy and its success is only possible with 
the cooperation of the partner governments and the dedication of the people involved. In 
particular, the commitment to the delivery of salinity management activities in the valleys across 
the basin and the cooperation extended to the MDBA in maintaining a rigorous salinity 
accountability framework have been exemplary. 

Although great progress has been made, managing salinity in the basin remains a challenge, and 
the renewed strategy along with continued commitment, will take us through the next 15 years. I 
look forward to continued achievement and further success with the partner governments 
working together to implement the Basin Salinity Management Strategy 2030 strategy. 

 

 

Phillip Glyde 
Chief Executive 
Murray–Darling Basin Authority  
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Abbreviations 
BSMS Basin Salinity Management Strategy 

BSM 2030 Basin Salinity Management 2030 

CEWH Commonwealth Environmental Water Holder 

CEWO Commonwealth Environmental Water Office 

Cwlth Commonwealth 

CSIRO  Commonwealth Scientific and Industrial Research Organisation 

EC electrical conductivity (measured as µS/cm) 

EoVT end-of-valley target 

IAG–Salinity Independent Audit Group for Salinity 

MDBA Murray–Darling Basin Authority 

MDBC Murray–Darling Basin Commission 

MSM–BigMod daily flow and salinity model for the River Murray 

RMIF  River Murray Increased Flows 

TLM The Living Murray 
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Executive Summary 

Salinity status of the basin in 2014–15 
During the 2014–15 season, rainfall across the basin was below average. In the June–July 
period, the southern basin experienced average rainfall. However, the remaining year saw dry 
conditions in most parts of the basin. Overall inflows to the River Murray system were below the 
long-term median. These conditions had implications for inflows to the system and water 
demands for consumptive and environmental purposes, which in turn impacts on salinity levels in 
the River Murray and its tributaries. 

The key indicator of the status of salinity within the Murray–Darling Basin is the salinity outcome 
in the lower Murray at Morgan in South Australia. Consistent with water quality outcomes over 
the past few years, river salinities recorded at Morgan in 2014–15 remained relatively low, with 
an average daily salinity of 355 EC and a peak daily salinity of 500 EC. Given the stated Basin 
Salinity Management Strategy’s (BSMS) intention to maintain the salinity at Morgan below 800 
EC, this outcome is highly beneficial to the environmental, social and economic values of the 
River Murray. 

A significant part of this achievement is due to the improvement of land and water management 
practices over many years and the operation of salt interception schemes. 

Variability in the salinity outcome from year to year is an inevitable characteristic of a dynamic 
river system in which the magnitude of salinity reductions provided by mitigation works and 
measures is affected by climate, which delivers variations in dilution flows and changes in 
catchment salt mobilisation. In the light of this variability and its impact on salinity outcomes, 
modelling is undertaken to understand how improved land and water management practices and 
mitigation works and measures deliver salinity benefits over both wet and dry periods. 

When considered over the climatic conditions during the 1975–2000 period, mitigation works and 
measures put in place to 2015 have delivered an average daily salinity outcome at Morgan of 
less than 800 EC for 98% of the time, compared with an outcome of less than 800 EC for 72% of 
the time that would have occurred with the works and measures that were in place in 2000. In 
other words, irrespective of climatic conditions, the incidence of salinity exceedance of 800 EC at 
Morgan has substantially declined as a consequence of BSMS implementation. The 2014–15 
achievement represents the best outcome ever reported under the BSMS indicating the ongoing 
success of the strategy in achieving sustained salinity reductions. 

This outcome is a reflection of the partnership and commitment of the Australian Government 
and the state and territory governments and the coordination of BSMS provided by the MDBA. 
Governance and planning are supported by the Basin Salinity Management Advisory Panel, 
which comprises representatives from the six partner governments: the Australian Government 
and the governments of Queensland, New South Wales, the Australian Capital Territory, Victoria 
and South Australia. 
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The Basin Salinity Management Strategy  
The Basin Salinity Management Strategy (BSMS), and its forerunner, the Salinity and Drainage 
Strategy 1988–2000 (MDBC 1989), have been effective in the long-term management of land 
and water salinity. This has been achieved through catchment works and measures and through 
explicit accountability arrangements that require that actions which increase River Murray salinity 
are offset by actions that decrease salinity elsewhere in the system. 

The BSMS (MDBC 2001), established in 2001 as a 15-year strategy, is coming to an end.  
The salt interception construction works and measures program has been completed, and the 
accountability arrangements have proven highly effective in ensuring that the river salinity 
impacts of changes to the landscape are assessed and reported. Building on these 
achievements, the MDBA and partner governments will be launching a new salinity strategy, 
Basin Salinity Management 2030 (BSM 2030) to manage salinity risks in the basin from 2016 to 
2030. 

Key achievements of the Basin Salinity Management Strategy 
As we reflect on the key achievements of the BSMS over its 15 year history, we can be justifiably 
proud of its many accomplishments. Highlights include: 

• investing over $98 million of capital in salt interception scheme works that has the 
capacity to annually divert over 450,000 tonnes of salt away from the River Murray and 
adjacent landscapes 

• creating and successfully implementing an innovative and effective salinity accountability 
framework to manage salinity impacts 

• advancing the scientific knowledge base to inform decision making and increase our 
understanding of salinity processes 

• working collaboratively with governments and communities to create a powerful and 
compelling vision for a healthy river. 

Throughout 2014–15, the MDBA concentrated on the key tasks of reviewing and updating the 
salinity registers and associated modelling tools, operating and maintaining salt interception 
schemes, and developing the next 15-year salinity management strategy, BSM 2030. 

Other highlights in 2014–15 included: 

• achievement of the basin salinity target of an average daily salinity of less than 800 EC 
for at least 95% of the time at Morgan in South Australia, simulated over the 1975–2000 
benchmark period (which represents the occurrence of both wet and dry climatic 
sequences) 

• assessments made by the MDBA confirming a net credit balance in the salinity registers 
by the state contracting governments of New South Wales, Victoria and South Australia 

• the diversion of approximately 432,000 tonnes of salt away from the River Murray and 
adjacent landscapes through the operation of salt interception schemes 
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• completion of the general review of salinity management in the basin which laid the 
foundation for the development of BSM 2030 strategy 

• compliance with reporting obligations, including the Report of the Independent Audit 
Group for Salinity 2013–14 (MDBA 2015a) and the Basin Salinity Management Strategy 
2013–14 annual implementation report (MDBA 2015b). 

Details of these and other MDBA achievements and reporting requirements (which are in 
Schedule B of the Murray–Darling Basin Agreement) are provided in this report. In addition, 
companion reports for 2014–15 are available for basin state and territory governments. 
The separate state and territory reports provide information on the contribution to salinity 
management made by jurisdictions, particularly in the areas of catchment planning and  
on-ground works. 

Next phase of salinity management in the basin 
The priorities for the next phase arise from the continuing obligations in Schedule B of the 
Murray–Darling Basin Agreement, new activities that are required for implementation of the new 
BSM 2030 strategy that was approved by Ministerial Council in November 2015 and the high-
priority recommendations provided by the IAG–Salinity. 

 
In 2015–16, the priorities include the following: 

• revisions to Schedule B for enabling implementation of BSM 2030 strategy 

• developing the BSM 2030 implementation plan and start implementing the activities that 
start in 2015–16 

• starting the process for the development of BSM 2030 operating procedures that will 
replace the existing BSMS Operational Protocols 

• developing and implementing the trial of responsive management of the salt interception 
scheme 

• scoping out projects related to Knowledge Priorities identified under the BSM 2030 

• progressing major reviews of accountable actions that are located in the South Australian 
river reaches, Sunraysia region and NSW and Victorian Mallee regions 

• further progressing the review of the MSM BIGMOD model. 
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1. The Basin Salinity Management Strategy 
The Basin Salinity Management Strategy (BSMS) has provided a framework for communities and 
governments to work together to implement salinity control activities to protect assets and natural 
resource values across the Murray–Darling Basin. The strategy has provided clear and 
transparent accountability arrangements for partner governments. 

1.1 Objectives and elements 
The objectives of the strategy have been to: 

• maintain water quality of shared water resources of the Murray and Darling rivers for all 
beneficial uses — agricultural, environmental, urban, industrial and recreational 

• control the rise in salt loads in all tributary rivers of the basin and, through that control, 
protect their water resources and aquatic ecosystems at agreed levels 

• control land degradation and protect important terrestrial ecosystems, productive 
farmland, cultural heritage and built infrastructure at agreed levels basin-wide 

• maximise net benefits from salinity control across the basin. 

1.2 Governance of the Basin Salinity Management Strategy 
Specific responsibilities were assigned to the MDBA and state and territory governments within 
the basin. 

On behalf of the state and territory governments, MDBA was responsible for whole-of-basin 
issues and outcomes associated with implementing the strategy. In partnership with catchment 
management organisations, state and territory governments have been responsible for 
implementing state and regional components of the strategy and have been accountable for 
catchment actions, assessment and monitoring. Accountabilities are explicit in relation to actions 
that are expected to have significant salinity impacts on the river. 

Together, this has delivered: 

• within-valley actions and tools to control and predict salinity and salt load trends 

• on-ground investment to address salinity risks and their impacts 

• assessments of the effects and trade-offs associated with salinity management options 

• monitoring and assessment of salinity as part of reporting progress against targets. 

The Murray–Darling Basin Agreement was included as Schedule 1 of the Water Act 2007, leading 
to the establishment of the MDBA in 2008. MDBA is a statutory body accountable for 
administering the Murray–Darling Basin Agreement. The MDBA has been responsible for 
coordinating the BSMS as prescribed under Schedule B of the Murray–Darling Basin Agreement. 
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Responsibilities included: 

• establishing and maintaining salinity registers to record salinity impacts and to allocate 
salinity credits and salinity debits to contracting governments 

• monitoring, assessing, auditing and reporting on progress in implementing the strategy 

• setting and reviewing salinity targets 

• constructing and operating joint works and measures and coordinating other actions to 
reduce or limit the rate at which salinity increases in rivers, tributaries and landscapes 
within the basin. 

The Australian Government is a contracting government to the Murray–Darling Basin Agreement. 
Its role in the BSMS and Schedule B is to report on investment programs and activities that may 
have an impact on salinity management in the basin. 

1.3 Salinity management into the future 
In 2013–14, the MDBA and partner governments reviewed salinity management in the basin 
which led to Ministerial Council agreeing to develop a new strategy to manage salinity in the 
basin from 2016 to 2030. 

The new strategy, Basin Salinity Management 2030, has now been finalised and approved. This 
new strategy will form the basis for salinity management in the basin for the next 15 years. 

1.4 Basin Salinity Management Strategy 2014–15 annual implementation 
report 

This report is a basin-wide progress report for the 2014–15 financial year. A draft of the report 
was presented to the Independent Audit Group for Salinity (IAG–Salinity) in November 2015 to 
enable assessment of MDBA’s progress in coordinating salinity management across the basin. In 
meeting reporting obligations the Australian Government and the state and territory governments 
of the basin produce companion salinity reports, which can be obtained from them. Information in 
the state and territory governments’ reports, provided to MDBA, also supports the preparation of 
this basin-scale report. 

The suite of state, territory and MDBA reports complies with the statutory reporting obligations of 
Schedule B. This report includes: 

• a consolidated summary of results and recommendations from the Report of the  
IAG–Salinity 2013–14 

• a program setting out the timetable for rolling five-year reviews of accountable actions 

• an update of the salinity registers as at 30 November 2015 

• details of other activities that have been undertaken to meet the objectives of the BSMS 
since the last annual report 

• a report on the operation and implementation of existing joint works and measures and on 
the progress of any proposed new works or measures 
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• results of each five-year review carried out by state and territory governments within the 
reporting period 

• a list of MDBA reports related to the management of salinity in the preceding financial 
year. 

2. The Basin Salinity Management Strategy elements 
Basin-scale salinity management under the BSMS has been guided by nine elements.  
The elements provided a basis for reporting on progress in strategy implementation. This section 
provides an overview of each element, key MDBA initiatives (where relevant), and key 
achievements across the basin by partner governments in 2014–15. 

2.1 Element 1: Capacity to implement 
Successful implementation of the BSMS has required capacity development to increase 
knowledge, improve planning and to acquire the resources to address salinity. The BSMS has 
substantially increased our biophysical and socioeconomic understanding of salinity impacts, 
improved the success of our basin-scale salinity management strategies and underpinned the 
effective operation of salinity accountability arrangements. 

2.1.1 Key MDBA initiatives 

Following on from the findings of the General review of salinity management in the basin, 
completed in late 2014 (MDBA 2014), the MDBA concentrated on the key task of developing a 
new strategy to manage salinity in the basin from 2016 to 2030. The new strategy, termed the 
Basin Salinity Management 2030 (BSM 2030), was developed in consultation with an 
interjurisdictional committee consisting of all governments in the basin. 

The BSM 2030 strategy was approved by the Murray–Darling Basin Ministerial Council in 
November 2015. It is a cost-effective program, which can adapt and take on new knowledge as 
Basin Plan water reforms are implemented. The strategy builds on: 

• investment, collaborative management arrangements and knowledge gained over the last 
30 years of salinity management 

• existing management arrangements to streamline administration, optimise the operation 
of salt interception schemes and brings in contemporary issues to align the strategy with 
the Basin Plan.  



Basin Salinity Management Strategy 2014–15 annual implementation report 

 7 
 

The BSM 2030 will: 

• maintain the cap on salinity through the existing basin salinity target and the existing 
accountability framework 

• bring environmental water fully into the accountability framework in a practical and 
pragmatic way 

• explore opportunities to responsively manage salt interception schemes so that 
operations can be further optimised and costs can be reduced when river salinity is 
forecast to be low 

• support Basin Plan flow management obligations to have regard to the salinity targets for 
managing water flows 

• support basin states managing salinity in their catchments through their land and water 
management plans and be consistent with their Basin Plan water resource plan 
obligations 

• develop fit-for-purpose governance arrangements which reduce the frequency of audit, 
reporting and reviews 

• invest in knowledge to reduce uncertainty and potentially avoid the need for future capital 
investment in new joint works and measures 

• include a major strategic review to ensure the strategy continues to guide effective 
management of salinity in the basin. 

Information coordination and dissemination 
A key role for the MDBA is to coordinate basin-scale information on progress towards BSMS 
implementation. This role includes the publication of BSMS annual reports and other technical 
and policy documents, providing opportunities to further disseminate information about salinity 
management in the basin to the scientific and broader communities. 

The following reports were finalised by the MDBA during 2014–15: 

• Report of the Independent Audit Group for Salinity 2013–14 (MDBA 2015a) 

• BSMS 2013–14 annual implementation report (MDBA 2015b) 

• General review of salinity management in the Murray–Darling Basin (MDBA 2014) 

• Basin Salinity Management 2030 (MDBMC 2015). 
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2.1.2 Key achievements across the basin by partner governments 

The following key achievements were reported by partner governments: 

• South Australia commenced a new research program ‘Dynamics and management of 
riverine freshwater lenses’ to investigate the dynamics of riverine freshwater lenses using 
data analysis, hydro-geochemistry, and numerical modelling 

• the Condamine Alliance in Queensland developed a free online tool providing information 
on all aspects of natural resource management, including salinity 

• New South Wales continued its research project ‘Key sites’ across the state. As well as 
providing dryland hydrology data at the paddock and farm scale, the program has 
provided training to young scientists including funding six honours theses, six PhD theses 
and three post-doctorate projects. Three PhD students are currently supported 

• Victoria’s ‘Land health program’ continued to provide extension services, training and 
advice to landholders to management dryland salinity. Farm plans were developed with 
315 farmers across Victoria, covering 322,000 ha  

• South Australia completed its research project investigating floodplain salinity processes. 
The final reports have been published and are available on the Goyder Institute website 
(www.goyderinstitute.org) 

• Victoria completed a comparative study on sampling methodologies obtained through 
various monitoring techniques, as well as a study to determine a better conversion factor 
(between EC and TDS) for application in salt load estimates in the mallee 

• the website ‘Salinity provinces’ was launched in Victoria which provides information on 
areas of high priority for salinity. 

2.2 Element 2: Values and assets at risk 
The BSMS seeks to maintain the water quality of rivers and control land degradation while 
protecting important ecosystems, productive farmland, cultural heritage and infrastructure. 
Hence, the protection of key values and assets at risk from salinity is fundamental to the BSMS. 

Basin partner governments work with communities to identify values and assets that require 
protection from the impacts of salinity at a local scale. 

The BSMS state and territory governments’ 2014–15 salinity reports describe progress against 
this element of the strategy. 

  

http://www.goyderinstitute.org/
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2.2.2 Key achievements across the basin by partner governments 
The following key achievements were reported by partner governments: 

• the Australian Government funded hydrological modelling to evaluate the potential effect 
of environmental water delivery scenarios on water quality within the Lower Lakes and 
Coorong 

• the South Australia Riverland Floodplains Integrated Infrastructure Program undertook 
investigations to improve the knowledge of groundwater salinity processes and their 
impacts on vegetation on the Pike and Katarapko floodplains 

• a salinity risk assessment in Queensland on the use of treated coal seam gas water for 
new irrigation is being conducted. This includes investigating chloride balance in soils to 
compare the chloride balance between native vegetation, dryland cropping, short-term 
and long-term irrigation 

• investigations in the Victorian mallee suggest that the implementation of salinity 
management plans are successfully minimising the adverse impacts of irrigation and 
drainage 

• Victoria continues to monitor groundwater tables to identify where high levels are placing 
values and assets at risk. 2014–15 monitoring has shown elevated levels in some areas 
of the Goulburn–Broken compared to drought conditions, levels in the mallee showed a 
slight increase, and north central levels were similar to 2013–14 

• the Australian Government assessed risks related to Commonwealth environmental water 
use actions, which included assessing potential risks relating to exceeding water quality 
targets 

2.3 Element 3: Setting salinity targets 

Under the BSMS and Schedule B to the Murray–Darling Basin Agreement, salinity targets have 
been established for the basin in the River Murray at Morgan in South Australia and for major 
tributary valleys at end-of-valley target sites (see Section 3). 

The basin salinity target 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 is modelled over the benchmark period 
(1975–2000) under the current land and water management regime. The benchmark period 
provides a mechanism for consistently assessing water salinity outcomes over a climatic 
sequence that includes both wet and dry periods. 

End-of-valley targets for major tributary valleys enable assessment of progress towards 
achieving the strategy’s objectives; provide the impetus for catchment actions within the valleys 
that contribute to achieving the basin salinity target at Morgan. The Murray–Darling Basin 
Ministerial Council adopted all the state-based end-of-valley targets in 2004–05; the Australian 
Capital Territory (ACT) end-of-valley target was adopted in 2010–11. 
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2.3.1 Measured salinity outcomes at Morgan 

While progress against BSMS salinity targets has been assessed based on modelled river 
salinity outcomes over the benchmark period, a series of salinity management actions 
undertaken over several years under the BSMS and its forerunner, the Salinity and Drainage 
Strategy (MDBC 1989), have had a notable positive impact on measured, or recorded river 
salinity. 

The basin community has an interest in understanding the measured salinity outcome, as the 
duration and extent of peak salinity levels may have day-to-day implications for some aquatic 
ecosystems and the acceptability of water quality for drinking and irrigation purposes. 
Accordingly, this section provides an overview of river salinity for 2014–15 compared to long-term 
river salinities. 

Table 1 provides statistics on salinity levels measured at Morgan over four time intervals  
(1, 5, 10 and 25 years) to June 2015 and enables a comparative assessment of average, 
median, 95 percentile and peak salinity outcomes for 2014–15. 

The measured salinity data presented in Table 1 reflects climatic and river hydrological variations 
for the respective period, along with the progressive implementation of management 
interventions. In general, the 2014–15 average measured salinity levels at Morgan were lower 
than the long-term average values over all periods. This outcome is a consequence of both the 
prevailing climatic periods covered by the respective reporting periods and the progressive 
implementation of the salinity mitigation programs mentioned above. Other points of interest are 
that the measured 95 percentile salinity has not exceeded 800 EC at Morgan over any of the 
assessment periods and that the peak river salinity at Morgan has not exceeded 800 EC in the past 
decade. 
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Table 1: Summary of measured salinity levels (EC) at Morgan, South Australia 

Period Time interval Average Median (EC) 95 percentile (EC) Peak % Time more than 
800 EC 

1 year July 2014–June 2015 298 281 459 575 0 

5 years July 2010–June 2015 322 305 494 650 0 

10 years July 2005 –June 2015 379 359 622 768 0 

25 years July 1990–June 2015 473 445 770 1,087 4 

2.3.2 Impacts of salinity management actions 
In addition to climatic factors and river conditions, the cumulative benefits of salinity mitigation 
works and measures, such as salt interception schemes and improvements in irrigation practices 
and delivery systems, have also contributed substantially to the low salinity levels summarised in 
Table 1. Salt interception schemes are highly beneficial to in-stream salinity outcomes during 
extended periods of low flows. 

Figure 1 presents mean daily salinity levels for 2014–15 recorded at Morgan and simulated 
(modelled) salinity levels representing a ‘no further intervention’ scenario for the same period. 
The ‘no further intervention’ scenario simulates river salinity levels that would have occurred if post-
1975 salt interception schemes, improved land and water management actions and dilution flows 
were not undertaken. 

The word ‘further’ is used because a number of salt interception schemes were operating before 
1975, so their effects are not included in the simulated salinity levels. The simulated no further 
intervention salinity levels are derived from river model runs which can model historical salinity 
levels with and without intervention activities. The difference between the observed and the 
simulated no further intervention salinity levels are assumed to be the effect of management 
interventions. 
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Figure 1. Comparison of mean daily salinity levels at Morgan from July 2014 to June 2015 to modelled 1975 ‘no 
further intervention’ salinity levels. 

Note: Actual salinity levels are compared to modelled salinity levels without salt interception schemes, improved land 
and water management actions and additional dilution flows (‘no further intervention’ scenario). 

River salinity levels increase progressively downstream because of both natural groundwater 
discharge to the river and accelerated salt mobilisation caused by human development activities. 
The cumulative effects of these factors result in higher salinity in the lower River Murray. Figure 2 
demonstrates this progressive increase in salinity downstream with four datasets at specific 
reaches along the River Murray. The baseline median line is developed from simulated median 
values using the baseline conditions. These are baseline salinity levels that were set at the 
beginning of the BSMS and against which future progress could be assessed. For South 
Australia, New South Wales and Victoria, baseline conditions are set at 1 January 1988, while for 
Queensland and the Australian Capital Territory, baseline conditions are set at 1 January 2000. 
Also shown in Figure 1 is the median recorded salinity for each of the past three years. The data 
illustrates that the median salinity for 2014–15 was lower than the baseline median 2000 
simulated levels at all sites down to Morgan, South Australia, where the BSMS basin salinity 
target is set. The 2014–15 median salinities were also below that achieved in 2013–14. Salinity 
below Morgan, and in particular below Murray Bridge, can vary significantly depending on the 
prevailing salt concentration in the Lower Lakes and flow conditions upstream of Lock 1. 
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Figure 2. River Murray salinity profile: comparison of median salinity levels of 2013–14 with those of recent 
past years and the baseline median salinity level for the benchmark period (1975–2000) 

2.3.3 Performance against the basin salinity target 

Improvements in the management of salinity to date can be assessed by modelling (over the 
benchmark period) outcomes for baseline condition levels of development and salinity mitigation, and 
comparing them with outcomes based on 2014–15 levels of development and salinity mitigation. 

As the climatic regime (that is, the benchmark period of 1975 to 2000) is the same for both 
simulations (baseline and 2014–15), the difference in EC outcome between the two scenarios is 
the improvements that have been made due to BSMS actions. Table 2 indicates that, based on 
2014–15 levels of land and water use (including salinity mitigation), river salinity at Morgan is less 
than 800 EC for 96% of the time—hence, the strategy has met the target. A comparison of this 
result with baseline conditions, under which salinity was less than 800 EC for 72% of the time, 
demonstrates that under the defined variable climatic regime, the incidence of salinity 
exceedance of 800 EC at Morgan has substantially declined.  
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Table 2: Simulated salinity (EC) summary statistics at Morgan, South Australia, for baseline and 2014 
conditions over the 1975 to 2000 climatic period 

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 

Note: Baseline conditions are set at 2000. However, salinity impacts arising from development activities between 1988 
and 2000 in New South Wales, Victoria and South Australia are accountable under the BSMS and have been excluded 
from the baseline. Hence, for New South Wales, Victoria and South Australia, the baseline represents 1988 conditions. 

Another illustration of the success of management intervention is the improvement in river salinity 
due to management actions. This outcome can be captured by modelling (over the 1975–2000 
benchmark period) the salinity outcome at Morgan in response to progressive changes in 
development and mitigation works and measures over time (Figure 3). This figure illustrates that 
the modelled 95 percentile salinity progressively falls from 1988 to 2014 in response to the 
progressive implementation of mitigation works and measures. In addition, under these simulated 
conditions, the target of less than 800 EC for 95% of the time was first achieved in 2010 and has 
been maintained since then. This is a significant outcome and a tangible demonstration of the 
benefits that have accrued through substantial and cooperative salinity mitigation investment by 
the Australian, South Australian, Victorian and New South Wales governments over the life of the 
BSMS. 

 

Figure 3. Modelled 95 percentile salinity over the 1975-2000 Benchmark period at Morgan in South Australia 
due to the implementation of salinity management programs from 1988 to 2014 
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2.4 Element: 4 Managing trade-offs with available within-valley options 
State and territory governments are expected to 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 objectives and social and economic needs. These activities 
include providing assistance to communities to understand salinity management options and 
reaching agreement on options with affected groups, industries and people through best-practice 
planning processes. 

2.4.1 Key achievements across the basin by partner governments 

The following key achievements were reported by partner governments: 

• New South Wales progressed the implementation of the National Hydrological Modelling 
Platform which will see the adoption of the Source modelling platform. When implemented 
this will improve the ability to assess salinity impacts of a range of water management 
proposals. 

• The sustainable agriculture program in north-eastern Victoria conducted 20 workshops 
that provided information to land managers on how to maintain groundcover, soil structure 
and soil health for more than 2,100 ha. 

• South Australia continued its work through the Goyder Institute to extend and enhance its 
River Murray Source model. This includes the development of a decision support system 
to provide river operators with a tool to assess the salinity, water quality and flow 
implications of different scenarios. 

2.5 Element 5: Implementation of salinity and catchment management 
plans 
This element encompasses the recognition that communities have made significant contributions 
to improved land and water management through the development of plans for regions and 
catchments. Nevertheless, plans and actions that have significant effects on land or water 
management require assessment and reporting against the end-of-valley and basin targets and 
must be recorded on the salinity registers. Continuing support by the Australian Government and 
state and territory governments for land and water management plans in irrigation regions, and 
the development and implementation of salinity and catchment management plans in dryland 
regions, is required in order to fully meet the expectations of the BSMS. 

2.5.1 Key achievements across the basin by partner governments 
The following key achievements were reported by partner governments: 

• Transitional catchment action plans have been developed in New South Wales, with 
strategic plans to be completed in 2016. 

• Victorian catchment management authorities finalised their regional waterway strategies 
to guide investment over an eight year period to improve water regimes and water quality 
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• The Shepparton region in Victoria commenced review of its surface and sub-surface 
drainage program. This will form the basis for the renewal of strategic directions for 
drainage management into the future. 

• Three regional bodies in Queensland continue their work, engaging with landholders and 
other stakeholders and taking into consideration salinity when implementing improved 
land management practices. Draft updated natural resource management plans have 
been released for comment. 

2.6 Element 6: Redesigning farming systems 
This element considers the improvements needed in farming to control groundwater recharge in 
dryland cropping and pastoral systems. It also acknowledges the need for research and 
development to improve farming systems to reduce salinity risk without jeopardising the viability 
of farming enterprises. 

In relation to this element, the BSMS mid-term review (MDBC 2008) stated that: 

A major emphasis should be on irrigated land since it is these areas that are likely to 
have the greatest impacts on salinity targets. Opportunities for proactive intervention to 
influence salinity outcomes from new developments and retirement of irrigation should 
also be contemplated for implementation under this element. 

Investments in irrigation practices and improved irrigation delivery infrastructure have delivered 
significant salinity benefits where there is a large irrigation footprint. 

2.6.1 Key achievements across the basin by partner governments 

The following key achievements were reported by partner governments: 

• The Healthy Headwaters Water Use Efficiency Project in Queensland continued with a 
total of 55 projects now approved for funding by the Australian Government. Of these 44 
are currently in construction or complete. Some 20.7 GL of water will be saved through 
these projects. 

• In Victoria, whole farm plans were completed over 13,000 ha of irrigation and 67,000 ha 
of dryland properties; reuse systems were constructed to service nearly 1,000 ha of 
irrigated land and soil salinity surveys were conducted on just over 2,000 ha. 

• The South Australia Government continued to implement the SA River Murray 
Sustainability Program and Australian Government’s On-Farm Irrigation Efficiency 
Program to upgrade irrigation infrastructure and recover significant volumes of water to 
return to the environment.  
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2.7 Element 7: Targeting reforestation and vegetation management 
This element refers to partner governments’ recognition that landscape changes specifically 
targeted at salinity control may be required in addition to changes to farming systems. Such 
changes may include native vegetation management, rehabilitation and land stewardship. 
Commercial planting of short-rotation tree crops may also be considered under this element. 

2.7.1 Key achievements across the basin by partner governments 
The following key achievements were reported by partner governments: 

• a Queensland project to assess the roles of trees in alleviating the adverse effects of 
deep drainage in irrigation continues. A key focus is on measuring water use of native 
trees including brigalow, belah and coolibah 

• in Victoria, dryland salinity management activities continued with nearly 50,000 ha of 
native vegetation protected. Improved cropping practices were also implemented across 
58,000 ha 

• the South Australian River Murray Forest Project continued to establish native vegetation 
in high priority areas. The first phase of revegetation works at four new sites totalling just 
over 120 ha was undertaken in 2014–15. 

2.8 Element 8: Salt interception works 
The Joint Works and Measures Program provided for under Schedule B has focused on the 
ongoing efficient and effective management of salt interception schemes to maintain water 
quality in the River Murray for agriculture, environmental, urban, industrial and recreational uses. 
The BSMS's intention was to achieve a 61 EC reduction in average salinity at Morgan by 2007 
comprised of 31 EC to offset the impact of past actions (pre-1988) and 30 EC shared equally 
between New South Wales, Victoria and South Australia to offset state accountable actions 
(post-1988). 

New South Wales, Victoria and South Australia, together with the Australian Government, have 
funded the construction and/or rehabilitation of 14 salt interception schemes. With the finalisation 
of construction of both the Murtho and upper Darling schemes in 2013–14, the BSMS program of 
joint works, as agreed to by the Ministerial Council in 2001, was completed. 

2.8.1 Design and construction of new schemes 
Within the Joint Works and Measures Program, there has been no design and construction of 
new schemes in the 2014–15 period. 

Mildura–Merbein rehabilitation 
Commissioning of the scheme was completed in 2014–15 following the completion of phase one 
of the rehabilitation works. 

Phase two of the works includes some additional bores and the upgrade of the disposal main 
with two options for saline water disposal locations. With the outcomes of the 2014 review of 
salinity management in the basin (MDBA 2014), it is reasonable to suggest that the additional 
bores may not be required. However work continues to be deferred on the upgrade to the 
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disposal main pipeline component of phase two until partner governments agree on which 
disposal location is to be adopted. 

2.8.2 Scheme operation and maintenance 

Operation of the various salt interception schemes has continued to be highly successful in terms 
of in-river outcomes. As detailed in Table 3 below, the currently operational salt interception 
schemes diverted approximately 432,000 tonnes of salt away from the River Murray in 2014–15. 

In 2014–15, operation and maintenance of the existing MDBA salt interception scheme assets 
continued to focus on minimising running costs, in particular the energy costs associated with 
pumping. 

The Rufus River Scheme was reinstated and operated in standby mode. Although joint funding 
was reduced from the upper Darling scheme, the New South Wales Department of Primary 
Industries (formally NSW Office of Water) directly funded operations during the year. 

Table 3: Joint salt interception scheme performance report 2014–15 

Salt interception 
scheme 

Volume 
pumped (ML) 

Salt load 
diverted 
(tonnes) 

Average salinity 
(EC units) 

Performance achieved 
(percentage of target) 

Total power 
consumption (kWh) 

Pyramid Creek 1,159 28,964 41,769 100% 173,867 
Barr Creek 5,629 21,051 6,656 100% 101,682 

Mildura–Merbein 1,021 64,016 80,733 100% 138,327 
Mallee Cliffs 1,019 35,302 51,700 51% 298,685 

Buronga 2,180 60,309 43,060 100% 458,613 
Upper Darling 1380 32502 36800 100% 227198 

Pike 291 13,564 58,850 NA 71,741 
Murtho 615 14,457 39,669 11% 231,571 

Bookpurnong 982 23,875 36,408 78% 370,379 
Loxton 1,268 25,291 24,933 98% 511,078 

Woolpunda 4,483 87,018 30,858 99% 2,741,037 
Waikerie 1,343 23,573 29,962 52% 628,955 

Rufus River      
Line 1 24 43 3,138 88% 2,800 
Line 2 18 540 46,605 63% 5,104 
Line 3 19 930 70,518 100% 3,576 
Line 4 17 503 46,695 100% 3,415 

Minor P/S 0 0 149,033 100% 901 
Major P/S 64 517 13,932 97% 374 

Total Rufus River 
groundwater 

diversion 
 2,532   16,170 

Totals 21,512 432,454   5,969,302 
Notes: 
• Pike, Murtho, Bookpurnong, Loxton, Woolpunda, Waikerie and Rufus River Schemes targets are based on a % of elevation target compared 
with the remaining schemes which have a target based on % of pump operation run time. 
• Murtho and Dishers Creek pump station was shut down for a major repair at the Pike salt interception scheme and Noora Gravity Main 
Junction. 
• Waikerie–Waikerie salt interception scheme Stages 1 and 2 bores were shut down for 7 months due to a series of major repairs to the pipeline. 
• Mallee Cliffs — consistent with operation protocols due to high river flows scheme shut down for 21 days — 29 July to 19 August 2015 on 
direction of the MDBA, standby mode from 20 January 2015 to 30 June 2015. 
• Upper Daring — following completion of construction, fully operational 17 November 2014. New South Wales, in addition to the joint venture, 
part funded the operation of the scheme to enable 100% of operation 
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2.9 Element 9: Basin-wide accountability: monitoring, evaluating and 
reporting 

Element 9 covers basin-wide accountability, focusing on the MDBA’s responsibility to maintain 
the salinity registers, which record the salinity effect and cost of accountable actions and delayed 
(‘legacy of history’) salinity impacts. This element also ensures that salinity is monitored 
appropriately, progress on salinity targets at the basin-wide scale is reported and an independent 
audit of the registers and contracting governments’ progress in meeting salinity targets and 
implementing the BSMS is undertaken. 

The MDBA is supported in this role by significant work by state and territory governments 
carrying out rolling five-year reviews of salinity register entries and annual reporting, which 
together enable the MDBA to update the salinity registers and provide information for the 
independent auditors. 

2.9.1 Independent audit of the Basin Salinity Management Strategy 

Schedule B requires that the Independent Audit Group for Salinity (IAG–Salinity) be appointed by 
the MDBA to carry out an annual audit. Auditing is an integral part of the BSMS, ensuring a fair 
and accurate annual assessment of the contracting governments’ and MDBA’s performance 
against the provisions of Schedule B of the Murray–Darling Basin Agreement. 

The IAG–Salinity undertook the 2014–15 BSMS audit in November 2015 and provided its report 
to the MDBA (MDBA 2016). The report included an assessment of the state and territory 
governments’ and the MDBA’s implementation of the strategy and provided recommendations to 
support continuous improvement. Progress on activities in response to the audit 
recommendations is reported to the Ministerial Council in this report (Table 9 and Appendix A). 

2.9.2 The Basin Salinity Management Strategy salinity registers  

The salinity registers are a critical aspect of the BSMS and are a working example of an effective 
environmental accountability framework. The registers provide a primary record of jurisdictional 
accountability for actions that affect river salinity. 

The registers are an accounting tool providing a record of the debit and credit balance of 
accountable actions that significantly affect salinity at Morgan (that is, actions that would result in 
a change of average daily salinity of at least 0.1 EC within 100 years). This accounting system 
provides a transparent basis for making decisions on basin-wide trade-offs on salinity 
management actions and investments in joint works and measures. 

Actions that reduce river salinity are recorded as credits, while actions likely to increase river 
salinity are recorded as debits. Actions such as new irrigation developments may generate a 
debit on the salinity register because in some areas they may lead to increased salt loads to the 
River Murray. Actions such as constructing salt interception schemes and improvements in 
irrigation practices can generate a credit on the salinity register. In addition, actions such as 
permanent water transfers in or out of an irrigation area may result in a credit or debit on the 
salinity register. 

State and territory governments report annually to the MDBA, providing new or updated 
information on accountable actions. This information is collated and analysed to update the 
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registers each year. The updated registers are then reviewed by the IAG–Salinity. Updating the 
credits and debits to the River Murray enables changes in river salinity impacts to be tracked 
over a consistent climatic period. It also provides estimates of the economic costs and benefits 
arising from these salinity effects. 

There are two salinity registers, Register A and Register B: 
• Register A records the impacts of each accountable action that occurred after the 

baseline date (1988 for New South Wales, Victoria and South Australia, 2000 for 
Queensland and the Australian Capital Territory) and includes jointly funded works and 
measures 

• Register B accounts for ‘legacy of history’ or delayed salinity impacts, which have an 
effect on salinity levels after 2000 but which are the result of actions taken before 1988 
(2000 for Queensland and the Australian Capital Territory) 

The success of the BSMS in delivering significant salinity improvements for the basin stems from 
jurisdictional agreement both to be accountable for salinity debits and credits on the registers and 
to undertake actions together that lead to material improvements in river salinity. Such actions 
include those jointly undertaken under MDBA–coordinated programs (joint works and measures) 
and those undertaken by two or more states independently of MDBA (shared works and 
measures). Hence, ‘jointly funded works and measures’ refers to salt interception schemes 
constructed as part of the Salinity and Drainage Strategy (MDBC 1989) and those constructed 
more recently under the BSMS. State shared works, on the other hand, are driven by 
jurisdictional initiatives such as adopting targeted river operating rules that provide downstream 
salinity benefits. ‘Joint works and measures’ and ‘shared measures’ are shown separately on the 
salinity registers, with the benefits shared between states. They are distinguishable from 
individual state actions for which the particular state gains either a debit or a credit. 

The updated salinity registers, including new and updated entries as at November 2015, are 
provided in Appendix B and summarised in Table 4. 

Register A entries 

During 2014–15, the MDBA approved the following changes to the Register A entries: 

• update to South Australian irrigation development based on site use approvals entry 
• update to 2015 of Nyah to South Australia border salinity management plan irrigation 

development entry. 

Register B entries 

During 2014–15, no updates were made to Register B entries.   



Basin Salinity Management Strategy 2014–15 annual implementation report 

 21 
 

Table 4: Summary of the 2015 salinity register 

Actions NSW ($m/yr) Vic. ($m/yr) SA ($m/yr) Queensland 
($m/yr) 

ACT 
($m/yr) 

Commonwealth 
contribution 
(EC)b 

Joint works and 
measures 3.358 3.358 1.575 0 0 37.4 

State shared 
works and 
measures 

0.187 0.187 0 0 0 0 

State actions 3.519 2.775 3.514 tbd tbd 1 
Total Register 
A 7.065 6.321 5.089 tbd tbd 38.4 

Transfers to 
Register B 1.188 0.947 2.749 0 0 0 

Total Register 
Ba 0.897 0.075 2.421 0 0 0 

Balance— 
Registers A & B 7.962 6.395 7.510 0 0 39 

tbd = to be determined. 
a Total includes transfers from Register A. 
b Commonwealth contributions are in modelled salinity reduction at Morgan, South Australia. 
Positive numbers ($m/year) indicate credit entries; negative numbers ($m/year) indicate debit entries. 

Rolling reviews 

To support continuous improvement in estimates of the salinity and cost impacts, each accountable 
action in the salinity register is reviewed every five years. In addition, an independent technical 
peer review is required to provide rigour to any changes recommended to the salinity register 
entries. Table 5 and Table 6 summarise the status of rolling five–year reviews and are followed by 
an overview of specific progress on reviews for both Register A and Register B. 
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Table 5: Status of rolling five-year reviews for all Salinity Register A entries, as at June 2015 

Authority register 
accountable actions Last review a Next review 

date Comment on status of review 

JOINT WORKS AND MEASURES 

Former Salinity and Drainage Works 

Woolpunda Salt Interception 
Scheme 2007 2012 

Scheduled to be completed in 2015–16 
Model accredited in 2013; awaiting finalisation of 5-
year review as part of the review of all Waikerie and 
Woolpunda salt interception schemes 

Improved Buronga and 
Mildura–Merbein salt 
interception schemes 

2005 2010 

Buronga rebuilt; 5-year review expected to be 
completed in 2015–16. 
Mildura–Merbein Scheme being refurbished; 5-year 
review expected following commissioning of 
refurbished scheme 

New operating rules for Barr 
Creek pumps 2011 2016 Review not currently required 

Waikerie Salt Interception 
Scheme 2007 2012 

Model accredited in 2012; awaiting finalisation of 5-
year review as part of the review of all Waikerie salt 
interception schemes 
Scheduled to be completed in 2015–16 

Changed MDBC river 
operations, 1988 to 2000 2005 2010 

Review initiated by the MDBA; expected to be 
completed upon approval of updated MSM–BigMod 
model 

Mallee Cliffs Salt Interception 
Scheme 2013 2018 Review not currently required 

Changed operation of 
Menindee and lower Darling 2005 2010 

Review initiated by the MDBA; expected to be 
completed upon approval of updated MSM–BigMod 
model 

Waikerie Salt Interception 
Scheme Phase 2A 2007 2012 

Model accredited in 2012; awaiting finalisation of 5-
year review as part of the review of all Waikerie salt 
interception schemes 
Scheduled to be completed in 2015–16 

Changed MDBC river 
operations 2000 to 2002 2006 2011 

Review initiated by the MDBA; expected to be 
completed upon approval of updated MSM–BigMod 
model 

Basin Salinity Management Strategy 

Changed MDBC river 
operations after 2002 2005 2010 

Review initiated by the MDBA; expected to be 
completed upon approval of updated MSM–BigMod 
model 

Pyramid Creek Stage 1  
(joint scheme) 2010 2015 Review not currently required 

Bookpurnong Joint Salt 
Interception Scheme 2013 2018 Review not currently required 

Improved Buronga Scheme 2006 2011 Scheduled to be completed in 2015–16 
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Authority register 
accountable actions Last review a Next review 

date Comment on status of review 

Loxton Salt Interception 
Scheme 2013 2018 Review not currently required 

Waikerie Lock 2 Salt 
Interception Scheme 2010 2015 

Model accredited in 2012; awaiting finalisation of 5-
year review as part of the review of all Waikerie salt 
interception schemes 

Upper Darling Salt 
Interception Scheme 

2014 2019 Review not currently required 

Murtho SIS 2014 2019 Review not currently required 

The Living Murray works and measures and Water for Rivers 

The Living Murray and Water 
for River Murray Increased 
Flows 570 GL 

2014  Provisional entry 

The Living Murray works and 
measures 

2014  Provisional entry 

State works and measures 

Shared New South Wales and Victoria 

Permanent trade accounting 
adjustment — NSW to Victoria 2006 2011 

Review initiated by the MDBA; expected to be 
completed upon approval of updated MSM–BigMod 
model 

Barmah–Millewa Forest 
operating rules 2006 2011 

Review initiated by the MDBA; expected to be 
completed upon approval of updated MSM–BigMod 
model 

New South Wales 

Boggabilla Weir 2007 2012 
No change to the this assessment since the previous 
one, the next update will occur after Source models for 
the Barwon–Darling and NSW Border Rivers are 
completed by 2017 

Pindari Dam enlargement 2007 2012 
No change to the this assessment since the previous 
one, the next update will occur after Source models for 
the Barwon–Darling and NSW Border Rivers are 
completed by 2017 

Tandou pumps from lower 
Darling 2005 2010 

Review initiated by the MDBA; expected to be 
completed upon approval of updated MSM–BigMod 
model 

NSW MIL land and water 
management plans 2010 2015 Review not currently required — due to the significant 

analysis required, update may be delayed until 2016 

NSW Changes to Edward-
Wakool and Escapes 2005 2010 

Review initiated by the MDBA; expected to be 
completed upon approval of updated MSM–BigMod 
model 

Permanent trade accounting 
adjustment — NSW to SA 2005 2010 

Review initiated by the MDBA; expected to be 
completed upon approval of updated MSM–BigMod 
model 
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Authority register 
accountable actions Last review a Next review 

date Comment on status of review 

NSW Sunraysia irrigation 
development 1997–2006 2007 2012 No updates due to no new development approvals 

RISI NSW — Stage 1 2010 2015 Review initiated by Victoria and NSW; expected to be 
completed in 2015-16 

RISI NSW – Stage 2 2014 2019 Review currently not required 

NSW S and DS commitment 
adjustment n/a n/a One-off adjustment; 5-year, review not required 

Victoria 

Barr Creek catchment strategy 2013 2018 Review not currently required 

Tragowel Plains drains at 
2002 level 2013 2018 Review not currently required 

Shepparton Salinity 
Management Plan 2008 2016 Victoria has asked to delay the review until 2016. 

Review commenced in 2015–16 

Nangiloc–Colignan Salinity 
Management Plan 2013 2018 Review not currently required 

Nyah to SA Border Salinity 
Management Plan–Irrigation 
Development 

2014 2019 Review not currently required 

Kerang Lakes/Swan Hill 
Salinity Management Plan 2010 2015 

This five-year review is scheduled to commence in 
2015–16 and will be considered alongside the 
assessment of the new mid-Murray storages Register 
A entry 

Campaspe West Salinity 
Management Plan 2010 2015 Review is scheduled to commence in 2016 

Psyche Bend 2011 2016 Review commenced in 2015 

Permanent trade accounting 
adjustment — Victoria to SA 2005 2010 

Review initiated by the MDBA; expected to be 
completed upon approval of updated MSM–BigMod 
model 

Woorinen irrigation district 
excision 2010 n/a 

This five-year review is scheduled to commence in 
2015–16 and will be considered alongside the 
assessment of the new mid-Murray storages Register 
A entry. 

Sunraysia drains drying up 2011 2016 Review commenced in 2015 

Lamberts Swamp 2011 2016 Review commenced in 2015 

Churchs Cuts 
decommissioning 2010 2015 

Review is scheduled to commence in 2016 and will be 
undertaken in conjunction with the Pyramid Creek salt 
interception scheme review 

Mallee drainage bore 
decommissioning 2013 2018 Review not currently required 

Vic. RISI — Stage 1 2010 2015 Review underway; expected to be completed in  
2015–16 

Vic RISI — Stage 2 2014 2019 Review not currently required 
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Authority register 
accountable actions Last review a Next review 

date Comment on status of review 

Victorian S and DS 
commitment adjustment n/a n/a One-off adjustment; 5-year review not required 

South Australia b 

SA irrigation development 
based on footprint data n/a n/a 

To be updated with MODFLOW models when updated 
for 5-year review. Next update will include Waikerie, 
Woolpunda and Pike–Murtho areas 
Scheduled to be completed in 2015–16 

SA irrigation development due 
to water trade n/a n/a 

This entry will be replaced by the irrigation 
development based on footprint entry as the 
underpinning MODFLOW models are replaced 

SA irrigation development 
based on footprint data n/a n/a 

To be updated with MODFLOW models when updated 
for 5-year review. Next update will include Waikerie, 
Woolpunda and Pike–Murtho areas. Scheduled to be 
completed in 2015-16 

SA irrigation development due 
to water trade n/a n/a 

This entry will be replaced by the irrigation 
development based on footprint entry as the 
underpinning MODFLOW models area replaced 

SA irrigation development 
based on site use approval n/a n/a 

This entry will be replaced by the irrigation 
development based on footprint entry as the 
underpinning MODFLOW models area replaced 

SA component of 
Bookpurnong scheme 2013 2018 Review not currently required 

SA component of Loxton SIS 2013 2018 Review not currently required 

Waikerie Lock 2 SA C 
component 

2010 2015 

Model accredited in 2012; awaiting finalisation of 5-
year review as part of the review of all Waikerie salt 
interception schemes 
Scheduled to be completed in 2015–16 

SA improve irrigation 
efficiency and scheme 
rehabilitation Reg A 

2012 2017 

To be updated with MODFLOW models when updated 
at the next 5-year review 
Next update will include Waikerie, Woolpunda and 
Pike-Murtho areas. Scheduled to be completed in 
2015–16 

Qualco sunlands GWCS 2007 2012 Model accredited in 2012. Scheduled to be completed 
in 2015–16 

Pike Stage I Salt Interception 
Scheme 2012 2017 

Review currently not required. This entry is expected 
to be revised in 2015–16 when assessment using 
Pike–Murtho Model is finalised 

SA component of Murtho Salt 
Interception Scheme 2014 2019 

Review currently not required. This entry is expected 
to be revised in 2015–16 when assessment using 
Pike–Murtho model is finalised 

Note: 
a. The year when the review is formally adopted and included in the salinity registers. 
b. All South Australian Register A entries, except salinity impact rapid assessment tool-based irrigation development 

entries, comprise multiple MODFLOW model outputs accredited at various times. Therefore, these entries are not 
reviewed and updated in their entirety in a particular year, but the component models are updated in line with their 
five-year review dates.  
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Table 6: Status of rolling five-year reviews for all Salinity Register B entries, as at June 2015 

Authority register accountable 
actions Last review a Next review 

date Comment on status of review 

NSW 

Darling catchment legacy of history —
Macquarie 2010 2015 Review not currently required 

Darling catchment legacy of history — 
Macintyre 2010 2015 Review not currently required 

Darling catchment legacy of history — 
Gil Gil Creek 2010 2015 Review not currently required 

Darling catchment legacy of history — 
Gwydir 2010 2015 Review not currently required 

Darling catchment legacy of history — 
Namoi 2010 2015 Review not currently required 

Darling catchment legacy of history — 
Castlereagh 2010 2015 Review not currently required 

Darling catchment legacy of history — 
Bogan 2010 2015 Review not currently required 

Lachlan legacy of history 2010 2015 Review not currently required 

Murrumbidgee catchment legacy of 
history 2010 2015 Review not currently required 

NSW Mallee legacy of history — 
dryland 2010 2015 Review expected to commence in 

2015–16. 

NSW Mallee legacy of history — 
Irrigation 2010 2015 Review expected to commence in  

2015–16. 

Victoria 

Campaspe catchment legacy of history 2011 2016 Review expected to commence in  
2015–16 

Goulburn catchment legacy of history 2013 2018 Review not currently required 

Loddon catchment legacy of history 2013 2018 Review not currently required 

Kiewa catchment legacy of history 2011 2016 Review expected to commence in  
2015–16 

Ovens catchment legacy of history 2011 2016 Review expected to commence in  
2015–16 

Victoria Mallee legacy of history — 
dryland 2010 2015 Review expected to commence in  

2015–16 
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Authority register accountable 
actions Last review a Next review 

date Comment on status of review 

Victoria Mallee legacy of history — 
irrigation 2010 2015 Review expected to commence in  

2015–16 

South Australia b 

SA Mallee legacy of history — dryland n/a n/a 

To be updated with MODFLOW models 
when updated for five-year review. Next 
update will include Waikerie, Woolpunda 
and Pike–Murtho areas. Scheduled to be 
completed in 2015–16 

SA Mallee legacy of history — irrigation n/a n/a 

To be updated with MODFLOW models 
when updated for five-year review. Next 
update will include Waikerie, Woolpunda 
and Pike–Murtho areas. Scheduled to be 
completed in 2015–16 

SA improved irrigation efficiency and 
scheme rehabilitation Reg B n/a n/a 

To be updated with MODFLOW models 
when updated for five-year review. Next 
update will include Waikerie, Woolpunda 
and Pike–Murtho areas 
Scheduled to be completed in 2015–16 

Queensland 

Queensland legacy of history — 
irrigation and land use change prior to 1 
Jan 2000 

n/a n/a 
The low risk catchment/s are being 
progressed through the rolling five-year 
catchment audits 

Queensland irrigation development — 
post 1Jan 2000 n/a n/a 

Report formally submitted July 2014 and 
significance of salinity impacts are yet to 
be determined 

Note: a The year when the review is formally adopted and included in the salinity registers. 
 b All South Australian Register B entries comprised multiple MODFLOW model outputs accredited at various 

times. Therefore, these entries are not reviewed and updated in their entirety in a particular year, but the 
component models are updated in line with their five-year review dates. 

Register A reviews 

Victoria and New South Wales have jointly commenced the five-year review of reduced irrigation 
salinity impacts stage 1 and is expected to be completed in 2015–16. The reduced irrigation 
salinity impacts Stage 1 accountable action is a salinity credit for reduced accessions to the 
regional groundwater through improved irrigation management and reduced leakage from the 
irrigation supply system. South Australia has progressed the five-year review of accountable 
actions in Woolpunda, Pike-Murtho and Waikerie to Morgan river reaches. These reviews are 
affecting 16 accountable actions in the salinity registers. These reviews are expected to be 
completed in 2015–16. 

Register B reviews 

No Register B rolling five-year reviews were received in 2014–15.  
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2.9.3 Salinity models  

The MDBA’s salinity registers are underpinned by a suite of models that assist in assessing 
progress against end-of-valley salinity targets and the basin salinity target at Morgan and in 
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 and progress against in-stream salinity 
targets. 

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. Some of these models are 
used to determine the salinity, salt load and flow regimes at the end-of-valley sites (discussed in 
Section 3) and have established baseline conditions for the basin catchments (Appendix C). The 
MDBA uses these datasets as input to MSM–BigMod (the River Murray model). MSM–BigMod is 
used in the assessment of all register entries. With the aid of cost functions, MDBA is also able to 
provide estimates of the relative salinity cost effect of progressive increases in salinity along the 
river. The costs appear in the salinity registers as credits and debits in $m/year for each entry, 
and are used for determining register balance of each of the jurisdictions.  

Groundwater and surface water processes can be variably complex across the basin. While 
models are generally independently peer reviewed to ensure that they are ‘fit-for-purpose’, the 
BSMS operational protocols (MDBC 2005) provide some guidance on the level of complexity 
required for a modelling tool: ‘the effort required for the assessment of proposals’ is to be 
‘commensurate with the likely extent of potential salinity impacts and their associated 
uncertainty’. 

MSM–BIGMOD model 

The MSM–BIGMOD model and documentation was updated and peer reviewed in 2014 to 
include a number of policy changes and works and measures undertaken since 2002 when the 
model was last documented. The reviewer found that the basic structure and layout of the 
updated model is sound and is a suitable platform for the development of baseline conditions and 
the assessment of various actions and impacts including environmental watering salinity impacts. 
However, the reviewer recommended that additional model runs be undertaken to fulfil clause 38 
requirements of schedule B to the Murray–Darling Basin Agreement. This additional model runs 
to satisfy this requirement has been completed and accepted by the reviewer in 2015. 

Other Basin Salinity Management Strategy models 

The Eastern Mallee — version 2.3 (EM2.3) numerical groundwater model was updated in 2015, 
forming version 2.4 (EM2.4), and is currently under peer review. The update included addressing 
areas of uncertainty, incorporating new data and the running of future scenarios to estimate the 
salinity impacts. This model is used for estimating the salinity impacts of the irrigation areas New 
South Wales and Victorian sides of the river and incorporates the influence of salt interception 
schemes at Mildura–Merbein, Mallee Cliffs and Buronga. 
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Victoria progressed the review of the Kerang Lakes model which will be completed in 2015–16. 
This model output will be used for estimating salinity impacts of several accountable actions 
including: 

1. Victorian mid-Murray storages — a new accountable action related to The Living Murray 
water recovery. 

2. Woorinen irrigation district excision 

3. Winton Wetlands (new accountable action) 

4. Permanent water trade entitlement 

5. Church’s Cut/Pyramid Creek Salt Interception Scheme 

6. Tragowel plains drains 

7. Loddon catchment legacy of history. 

2.6.4 Monitoring 

Schedule B requires all states and the Australian Capital Territory to monitor end-of-valley target 
sites. This monitoring supports reviews of targets and analyses of progress towards them. 
Generally, the required data includes, as a minimum, indicators of daily salinity and flow. 
Additional interpretation sites are not approved end-of-valley target sites but are highly useful in 
supporting an understanding of the salt mobilisation and salinity dynamics across the basin. 

Over time, data from both end-of-valley sites and interpretation sites has informed the review of 
end-of-valley targets and the Register B ‘legacy of history’ impacts from tributary valleys. 

Monitoring involves the collection, analysis, reporting and use of information to improve BSMS 
implementation. Monitoring of flow and salinity is critical for assessing real-time salinity levels and 
current progress towards salinity targets (see Section 2.3). 

Table 7 summarises progress in monitoring at BSMS sites over the 15 years from 2000 to 2015. 
The second column provides the percentage of days for which salinity (EC) measurements have 
been monitored for each site. The third column provides an indication of flow and available EC, 
and is expressed as a percentage of time that salt load can be calculated. 

Over the past 15 years, the availability of daily salinity measurements increased significantly with 
a peak of 94% achieved in 2011. Since then salinity measurements have dropped and in  
2014–15 the availability was 68%. Periods of zero flow occur at some end of valley target sites, 
during extended dry sequences and the table also reflects these occurrences, where observed 
EC data is not relevant. This has been the case during 2014/15 in the northern basin. 
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Table 7: Availability of monitoring data for all Basin Salinity Management Strategy end-of-valley and 
interpretation monitoring sites, 2000 to 2015 

3. Valley reports  
The performance of catchment salt loads against end-of-valley targets requires complex 
modelling over the benchmark period. Therefore, progress is only required to be reported in 
rolling five-year reviews of valleys for which an end-of-valley target has been set. However, it is 
useful to provide an indication of actual salinity outcomes over the reporting year for each of the 
valley sites. 

Figure 4 and Figure 5 show salt load (tonnes/year) and in-stream salinity (EC) for the end-of-
valley sites across the basin. These maps present 2014–15 data as a percentage of the 2000 
baseline level. Black circles indicate that the baseline was exceeded during the period, and grey 
circles indicate salinity levels below the baseline. The larger the circle, the greater the baseline 
salt load or in-stream salinity at that site. 

Variability in hydrological conditions in catchments from year to year is a typical characteristic of 
the basin. This variability has significant impacts on the amount of salt mobilised into tributaries 
and river systems. 

During 2014–15, rainfall across the basin was below average. Average rainfall was experienced 
with salt load (Figure 4) and in-stream salinity (Figure 5) below baseline values at most end-of-
valley sites. In the northern basin, the salt load (Figure 4) and in-stream salinity (Figure 5) 
manifested reflect the below average rainfall experienced during the reporting period. 

Table 8 is a summary report card of flow and salinity data for each end-of-valley site. The full 
details of state and territory government valley actions are provided in the individual 
governments’ reports. 

Year Aggregate % of days with EC record Aggregate % of days with flow and EC record 
2000 52 46 
2001 54 49 
2002 68 63 
2003 71 66 
2004 83 78 
2005 77 74 
2006 81 79 
2007 68 64 
2008 77 74 
2009 77 75 
2010 80 79 
2011 94 88 
2012 84 81 
2013 77 75 
2014 68 65 
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Appendix E compares salinity levels and salt loads in 2014–15 against long-term records.  
The length of the record varies from site to site. Owing to extended dry conditions across much of 
the basin over the past decade, there are some sites where river flows ceased for long periods. 
For those periods, measurements of salinity and flow are not accurate; therefore, salinity and salt 
load records may be incomplete. 

Table 8: End-of-valley summary report card 2014–15 

Site 

Aust. 
Water 
Resources 
Council 

No. 

No. of 
days with 
salinity 
records 

No. of 
days 
with 
flow 

records 

Days 
with 
flow 

above 
zero 

Mean 
salinity 
(µS/cm) 

Median 
salinity 
(µS/cm) 

80%ile 
salinity 
(µS/cm) 

Peak 
salinity 
(µS/cm) 

Mean 
flow 

(ML/day) 

Median 
flow 

(ML/day) 

80%ile 
flow 

(ML/day) 
Peak flow 
(ML/day) 

All partner governments 

River Murray at 
Morgan a 426554 365 365 365 297 280 459 575 6,366 5,655 7,707 17,285 

South Australia 

SA border b 426200 365 364 364 189 185 202 468 6,208 5,536 7,403 17,358 

Lock 6 to Berri c 426514 331 364 364 235 224 253 415 7,015 6,351 9,055 17,760 

River Murray at 
Murray Bridge d 426522 365 n/a n/a 358 342 388 585 n/a n/a n/a n/a 

NSW 

Murrumbidgee 
at Balranald 410130 365 365 365 148 150 184 279 1,212 1,188 184 5,091 

Lachlan at 
Forbes 412004 365 365 365 634 585 688 945 92 65 120 548 

Bogan at 
Gongolgon 421023 365 199 163 306 321 378 527 23 0 29 402 

Macquarie at 
Carinda 421012 179 359 359 626 608 739 897 5 0 6 109 

Castlereagh at 
Gungalman 
Bridge 

420020 59 365 64 267 279 320 362 8 0 0 335 

Namoi at 
Goangra 419026 365 365 159 166 0 419 862 12 0 0 253 

Mehi at Bronte 418058 365 352 268 468 372 688 1,391 85 15 39 1,387 

Barwon at 
Mungindi 416001 360 365 267 239 234 277 475 271 51 489 2,370 

Darling at 
Wilcannia 425008 326 365 246 1,321 1,140 2,165 3,508 321 26 673 3,169 

River Murray at 
Heywoods 409016 365 365 365 56 54 59 64 10,728 12,172 17,674 22,687 
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Site 

Aust. 
Water 
Resources 
Council 

No. 

No. of 
days with 
salinity 
records 

No. of 
days 
with 
flow 

records 

Days 
with 
flow 

above 
zero 

Mean 
salinity 
(µS/cm) 

Median 
salinity 
(µS/cm) 

80%ile 
salinity 
(µS/cm) 

Peak 
salinity 
(µS/cm) 

Mean 
flow 

(ML/day) 

Median 
flow 

(ML/day) 

80%ile 
flow 

(ML/day) 
Peak flow 
(ML/day) 

River Murray at 
Red Cliffs e 414204 53 NA NA 131 120 140 240 NA NA NA NA 

Flow to SA 426200 365 364 364 189 185 202 468 6,208 5,536 7,403 17,358 

Victoria 

Wimmera at 
Horsham Weir 

415200
D 365 365 365 879 877 969 1001 34 34 54 188 

Avoca at 
Quambatook f 

408203
B 0 364 0 NA NA NA 0 0 0 0 0 

Loddon at 
Laanecoorie 

407203
B 365 365 365 711 675 799 1,020 140 115 185 597 

Campaspe at 
Campaspe Weir 
g 

406218
A 365 365 365 555 555 598 611 193 75 198 1,679 

Goulburn at 
Goulburn Weir h 

405259
A 365 365 365 69 58 99 123 2,188 1,110 3,100 8,620 

Broken at 
Casey’s Weir i 

404217
B 365 365 365 144 146 161 208 17 13 23 55 

Ovens at 
Peechelba East 403241 365 365 365 62 59 75 114 2,429 985 2,709 21,994 

Kiewa at 
Bandiana 402205 365 365 365 39 39 48 60 1,198 863 1,837 4,926 

River Murray at 
Heywoods 409016 365 365 365 56 54 59 64 10,728 12,172 17,674 22,687 

River Murray at 
Swan Hill 409204 365 365 365 86 81 100 284 7,768 7,172 9,325 16,948 

Flow to SA 426200 365 364 364 189 185 202 468 6,208 5,536 7,403 17,358 

Queensland 

Barwon River at 
Mungindi 416001 360 365 267 239 234 277 475 271 51 489 2370 

Moonie at 
Fenton 

417204
A 90 365 90 130 123 168 184 12 0 0 530 

Ballandool at 
Hebel—Bollon 
Rd 

422207
A 156 365 156 170 169 195 272 14 0 6 224 

Bokhara at 
Hebel 

422209
A 120 365 120 155 149 172 279 32 0 19 311 

Briarie at 
Woolerbilla—
Hebel Rd 

422211
A 0 365 0 n/a n/a n/a n/a 0 0 0 0 
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Site 

Aust. 
Water 
Resources 
Council 

No. 

No. of 
days with 
salinity 
records 

No. of 
days 
with 
flow 

records 

Days 
with 
flow 

above 
zero 

Mean 
salinity 
(µS/cm) 

Median 
salinity 
(µS/cm) 

80%ile 
salinity 
(µS/cm) 

Peak 
salinity 
(µS/cm) 

Mean 
flow 

(ML/day) 

Median 
flow 

(ML/day) 

80%ile 
flow 

(ML/day) 
Peak flow 
(ML/day) 

Culgoa at 
Brenda 422015 114 365 114 162 160 188 222 118 0 23 3,559 

Narran at New 
Angledool 2 422030 95 365 95 193 165 255 367 27 0 2 1,346 

Paroo at 
Caiwarro 

424201
A 180 365 180 64 61 79 113 315 0 135 8,124 

Warrego at 
Barringun No 2 j 423004 59 365 59 150 148 168 209 83 0 0 2,465 

Cuttaburra at 
Turra 423005 49 365 49 161 161 205 261 50.4 0 0 2,785 

ACT 

Murrumbidgee 
at Hall’s 
Crossing 

410777 
365 365 365 193 185 210 321 1,694 1,114 2,081 17,158 

a  The 95%ile is reported here as the BSMS salinity target at Morgan. Also note that flow data is measured at site 426902 (River Murray at Lock 1) 
b  Salinity measured at site A4261022 (Murray @ Old Custom House) 
c  Salinity measured at site 426537(Berri pumping station) 
d  Site with no flow 
e  Flow data stops in October 1994 
f  Spot salinity data ends in Sep 2008 and continuous recording starts in Sep 2013 
g  Used flow data for 405200A (Campaspe at Rochester) 
h  Used flow data for 405200A (Goulburn River at Murchison) 
i  Used salinity data for 404224B (Broken River at Gowangardie) 
j  Salinity data stops in September 2012 
n/a Data not available 
Salt load is determined using the following calculation: salt load (t/d) = flow (ML/d) x salinity (EC) x 0.0006 
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Figure 4: Salt load (tonnes/year) for 2014–15 at end-of-valley sites compared to the baseline 
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Figure 5: In-stream salinity (EC) for 2014–15 at end-of-valley sites compared to the baseline 
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4. Response to the Independent Audit Group for Salinity 
In 2014–15, the MDBA, with advice from the Basin Salinity Management Advisory Panel, 
progressed some of the key recommendations in the Report of the Independent Audit Group for 
Salinity 2013–14 (MDBA 2015a). The audit recommendations that are applicable to the MDBA 
are itemised and progress is reported in Table 9. 



Basin Salinity Management Strategy 2014–15 annual implementation report 

37 
 

 
Table 9: The MDBA’s response and progress to the 2013–14 audit recommendations 

IAG–Salinity recommendations MDBA response to Ministerial Council  Progress 

Recommendation 1: communication 
 
In the final year of the BSMS, in the lead-up to the endorsement by the Ministerial Council of the new 
BSM2030, jurisdictions and the MDBA should: 

• develop a succinct summary of the success of the BSMS covering both environmental benefits 
and the economic benefits including the level of regional development which was made possible 
by the BSMS 

• hold a forum where the MDBA, jurisdictions and their delivery partners can showcase key 
achievements of their BSMS implementation programs. 

The MDBA supports this recommendation. 

The MDBA will facilitate and seek input from partner 
governments to identify appropriate ways to showcase 
the BSMS model as a success story. 

 

While developing the BSM2030, the MDBA and partner 
governments held several meetings and workshops 
where key achievement of the BSMS were discussed. 
Through these discussions, key speaking points were 
developed for the ministers regarding the success of 
the BSMS. 

The MDBA publicised the key achievements of the 
BSMS program through media interviews and the 
MDBA website. These achievements were also 
presented at the River Symposium in September 2015. 
The MDBA is planning further work to showcase the 
success of BSMS for the scientific community through 
publication of journal articles. 
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IAG–Salinity recommendations MDBA response to Ministerial Council  Progress 

Recommendation 2: general approach to Basin Salinity Management Strategy 2030 
 
In the development of BSM2030, the following key points should be considered: 

• The benefits provided by the BSMS should be built upon and not lost. 

• The BSM2030 should be built around the basin salinity target at Morgan as a target for the 
shared water resources with the EoVTs acting as watch points for tributary inflows and 
incorporated into Water Resource Plans (WRPs). 

• A risk-based, cost-effective and adaptive approach should be undertaken in reviewing BSMS 
elements including: 

o salt interception scheme operations 
o continuous improvement arrangements for modelling, data and knowledge generation 
o audit and reporting. 

• The salinity registers are the agreed ‘point of truth’ providing a clear statement of the agreed 
impacts of measures and actions taken by jurisdictions that will either mitigate salinity or 
increase it and its likely future effects. They should be retained in Schedule B as a key element 
in the BSM2030 and include all relevant and material actions. 

• In designing reporting, review and auditing arrangements, consideration should be given to 
ensuring these are cost-effective but frequent enough to require knowledgeable and ongoing 
capability within jurisdictions and the MDBA, providing the basis for ‘institutional memory’ given 
the long-term cyclical nature of salinity. 

• Uncertainty in our knowledge of the salinity and management processes should be recognised 
and where cost-effective, knowledge should be improved. 

MDBA supports this recommendation. 

The key points raised in recommendation 2 are being 
considered by the MDBA and the Partner 
Governments in the development of the next 15-year 
salinity strategy (BSM2030), and many of these are 
also addressed in the MDBA responses to the other 
audit recommendations. 
 

All of the key points raised under this recommendation 
were considered and have been included in the next 
15-year salinity management strategy, BSM2030. 
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IAG–Salinity recommendations MDBA response to Ministerial Council  Progress 

Recommendation 3: Basin Salinity Management Strategy 2030 operational protocols 
 
Following the development of BSM2030, the BSMS operational protocols are revised to ensure they 
give effect to the new policy framework. In this revision, particular attention should be given to the 
appropriateness of the benchmark period, the baseline, the use of models and defining risk and 
uncertainty. 
 

The MDBA supports this recommendation. 

The MDBA notes that the changes to the operational 
protocols will be required following two activities 
currently underway, the development of BSM2030 and 
the review and revision of Schedule B of the Murray–
Darling Basin Agreement. 

The interjurisdictional steering committee and the 
MDBA, who are currently developing the BSM2030 
strategy, identified that a review of the Benchmark 
Period may be considered along with changes to the 
baseline during the implementation of BSM2030. The 
BSMS operational protocols will be revised to form a 
guideline which will include all necessary changes to 
give effect to the new strategy, BSM2030, and to 
facilitate implementation of the revised Schedule B. 

 

The BSM2030 was approved by Ministerial Council in 
November 2015. The BSMS Operational Protocols will 
be revised to form BSM2030 Operating Procedures 
commencing in 2016. 

The BSM2030 strategy does not propose changes to 
the Benchmark Period and recommends that a change 
to the Baseline may be warranted following a strategic 
review of the BSM2030 that will be commenced by 
2026. The BSM2030 Operating Procedures may 
outline a process for changing the Baseline and 
Benchmark Period. 

Recommendation 4: environmental water  
 
• Separate register entries on Register A for all Basin Plan water recovery projects which are 

likely to have a salinity impact as per the normal processes under the BSMS. 

• A provisional entry on Register A for the delivery of environmental water recovered to date 
under the Basin Plan. Further work would then be undertaken over the next five year period to 
finalise the register entry including updating the final volume as required. 

• A process for adding separate register entries for any additional significant environmental works 
that are built as a result of the operation of the adjustment mechanism 

• That BSM2030 includes the policy framework for the ownership and accounting of salinity debits 
and credits associated with environmental water recovery, delivery and works operation. 

 

The MDBA supports this recommendation. 

Environmental water salinity accountability is a priority 
for consideration in the development of BSM2030 and 
review of Schedule B. The BSM2030 Steering 
Committee is currently proposing options for 
accounting, assessing and assigning the salinity 
impacts arising from the recovery, delivery and use of 
environmental water.  

The policy position in relation to environmental water 
salinity accountability will be included in the BMS2030 
and in the updated Schedule B of the Murray–Darling 
Basin Agreement. 

 

The policy framework has been developed in line with 
the recommended approach for salinity accountability 
for environmental water recovery, delivery and use. 
The policy framework was agreed by all basin 
jurisdictions and will be implemented under the  
BSM2030 strategy. 

The determination of register entries in accordance 
with the policy framework will occur over the next year 
or two following upgrade of the river model to 
implement this policy. 
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IAG–Salinity recommendations MDBA response to Ministerial Council  Progress 

Recommendation 5: salt interception schemes 
 
In the development of BSM2030, consideration is given to taking a risk-based, responsive approach to 
the management of SISs that aims to reduce the operational costs of the management of SISs whilst 
still providing confidence in meeting the Morgan target over the long-term. This should take into 
account: 

• the efficiency of schemes and the consequences of closing systems down for periods of time 

• the costs of running the scheme versus its effectiveness in reducing salinity impacts 

• the costs and timeliness of restarting systems versus the potential impacts over time of not 
operating the system 

• the practicality of running salt interception scheme in a responsive way. 

The MDBA supports this recommendation. 

Development of an adaptive salt interception scheme 
operations policy is a key component in the 
development of the BSM2030. The key points 
identified by the auditors in this recommendation have 
been considered in developing the policy position in 
relation to salt interception scheme operations. 
 

The BSM2030 strategy has adopted the responsive 
salt interception scheme management policy which is 
consistent with this recommendation. 

The responsive salt interception scheme management 
will be trialled for a three year period starting from 2016 
and then the policy will be extended or revised 
depending on the outcomes of the trial. 

Recommendation 6: redefining EoVTs for Basin Salinity Management Strategy 2030 
 
The EoVTs provide useful reference points for salinity management and understanding and: 

• EoVTs should continue into the future but should be revised for BSM2030 in light of a better 
understanding of salinity within valleys and where appropriate should be linked to requirements of 
local assets, which is consistent with a risk based approach. 

• the EoVTs should be included, in some form, in water resource plans. 

• the protection of local catchment assets should be considered in WRPs. Assets located in high 
salinity impact sub-catchments should be identified and included as part of the reporting process, 
noting that additional salinity monitoring sites may need to be included to support this reporting. 

• the effectiveness of EoVTs should be reviewed on a 5 yearly basis and where required adjusted. 
 

The MDBA supports this recommendation. 

The role of EoVTs has been considered by the  
BSM2030 development Steering Committee in line with 
this recommendation. The policy position that will be 
adopted in the BMS2030 is likely to achieve outcomes 
sought by this recommendation. 
 

The BSM2030 strategy retains the EoVTs. According 
to the BSM2030 policy position adopted by partner 
governments, the EoVT can be reviewed and revised 
at any time if the proposed revision is found to be fit-
for-purpose. The states have the option of including the 
EOVT in their water resources plans or other state-
based planning instruments. 

All EoVTs will be reviewed (and if necessary revised) 
leading up to the major review of the BSM2030 to be 
commenced in 2026. 
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IAG–Salinity recommendations MDBA response to Ministerial Council  Progress 

Recommendation 7: implementing a risk-based approach to Register entries 
 

• to support a risk based salinity assessment, register entries should include a qualitative 
uncertainty assessment 

• recognising the uncertainty in register entries, new register entries including their supporting 
models should be reviewed in five  years 

• review of established debit and credit register entries (post initial five year review) including their 
supporting models should be reviewed on the following basis: 

o For high risk entries (i.e. entries with high impact (1 EC or more) and high uncertainty) 
where there is a change in salinity processes or there is new data — retain the five 
year review. 

o For high risk entries (i.e. entries with high impact (1 EC or more) and high uncertainty) 
where there is no change in salinity processes or no new data — move to a seven 
year review. 

o For all other entries (i.e. low risk entries with small impact (<1 EC) or high risk entries 
with low uncertainty) — require internal reporting and consider the need for reviews as 
part of a major program review of BSM2030. 

• consolidation of small stable register entries. 
 

The MDBA supports this recommendation. 

Salinity registers are being retained in BSM2030. 
Consistent with the recommendations of the recently 
completed General Review of Salinity Management in 
the basin, a risk-based approach to register entries and 
reviews is being considered in the development of 
BSM2030. This will also be informed by the review of 
Schedule B of the Murray–Darling Basin Agreement. 
 

This recommendation was considered in the 
development of BSM2030 strategy and the policy 
position adopted in relation to review of models and 
register entries. 

While the BSM2030 policy position adopts the risk-
based approach for review of register entries, the basis 
outlined in 7 (b) was not considered as suitable. 
Instead a review plan will be developed where the 
timing of each register entry review and associated 
model review will be outlined considering the risks, 
uncertainties and other considerations such as best 
use of resources available for the reviews. The 
maximum time period between review of each register 
entry and model will be limited to 10 years. 

Consolidation of small and stable register entries was 
considered. However, BSM2030 did not adopt this as a 
policy priority. 

Recommendation 8: benchmark period 
 
The BSMS benchmark period should be reviewed prior to the commencement of BSM2030 and a 
decision made by the Basin Officials Committee as whether the benefits of changing the benchmark 
period outweigh the costs. 
 

The MDBA supports this recommendation in 
principle. 

The MDBA is assessing the options identified in the 
General Review of Salinity Management in the basin, 
including whether it is appropriate to either extend or 
replace the benchmark period. The BSM2030 steering 
committee is considering the implications in terms of 
the significant resources required to undertake the 
appropriate modelling and the implications for the 
states’ register balance. 

The BSM2030 Steering Committee has identified that a 
review of the benchmark period may be considered 
during the implementation of BSM2030. 
 

The question of whether to change or extend 
the benchmark period to 2015 was 
discussed at several BSM2030 Steering 
Committee meetings. However, the 
extension of the benchmark period was not 
considered a priority for the BSM2030. 
Review of the benchmark period will be 
considered as part of the BSM2030 strategic 
review to be commenced by 2026. 
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IAG–Salinity recommendations MDBA response to Ministerial Council  Progress 

Recommendation 9: BigMod model review 
 
In the review of BigMod: 

• The MDBA provide advice on the way that cumulative actions are configured in BigMod. 
Particular consideration should be given to: 

o the chronological order of entries and alignment with the current BSMS operational 
protocols (MDBC, 2005) 

o detail how reviews in register entries are implemented in the model. 

• Given that the BSMS operational protocols (March 2005) are not clear on how to include 
reviews of salinity actions in the register, the model review should consider the sensitivity to the 
following interpretations of how to implement the register review changes: 

o initial entry updated for the change (chronological order not changed) 

o change included at the time of the review (chronological order maintained for the 
change) 

o revised salinity included at the time of the review (chronological order changed to 
review date). 

• Given the likelihood of changes to operational practices of salt interception schemess in the 
future, the model review should provide advice on the adequacy of BigMod to be used for 
operational decisions, in particular the adequacy of the results from the model to inform the 
operation of salinity interception schemes. 

• The BigMod Review should be made transparent to the IAG–Salinity auditors. 
 

The MDBA supports this recommendation. 

The MDBA and BSM2030 Steering Committee 
identified that any adjustments to the salinity registers 
resulting from the review of BigMod model should 
occur at the commencement of the BSM2030 strategy, 
and noted that there is a need to ensure that the 
sequencing protocols of register entries are very clear.  

The MDBA is currently documenting the review of 
BigMod model, sequencing of accountable actions and 
their implications on the register entries. 

The BigMod model review has progressed and the 
requirements outlined by the independent peer 
reviewer has been completed. 

The MDBA held workshops with Basin Salinity 
Management Advisory Panel and state modellers to 
provide advice on how the cumulative actions are 
configured in the model and how review outcomes are 
implemented. 

The BSM2030 operational procedures, which will be 
developed following the adoption of BSM2030 and the 
revision of Schedule B, will include a clear statement of 
how outcomes of the reviews, including the 
chronological ordering, will be used for revising register 
entries. 

BigMod provided model runs for analysing the 
responsive management of salt interception scheme 
schemes which was adopted in the BSM2030 on a trial 
basis. The BigMod review did not consider its use for 
decisions on responsive salt interception scheme 
operations. The salt interception scheme operational 
decisions will be based on multiple lines of evidence 
including consideration of current capacity to forecast 
river salinity. 

Further consultation is required before implementing 
the revised BigMod model. The MDBA will adopt the 
model for salinity register purposes after completing 
the necessary steps outlined in the Schedule B of the 
Murray–Darling Basin Agreement. 

Recommendation 10: Basin salinity management strategy baseline  
 
In the development of BSM2030, consideration is given as to whether there is a need to set a new 
Baseline date at the commencement of BSM2030, and potentially at the commencement of any future 
BSMS stages.  
 

The MDBA supports this recommendation in 
principle. 

The BSM2030 Steering Committee identified that a 
decision regarding changes to the baseline could be 
made during the implementation in 2030. 
 

The BSM2030 Steering Committee 
considered whether to set a new Baseline 
date. However, the committee decided that 
BSM2030 does not require a change to the 
Baseline date. The BSMS baseline will be 
reviewed as part of the BSM2030 strategic 
review to be commenced in 2026. 
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IAG–Salinity recommendations MDBA response to Ministerial Council  Progress 

Recommendation 11: coordinated development of models to support BSM2030 
 
BSM2030 provides some overall direction on the development of the next generation of models for 
salinity management to facilitate a consistent approach to model development and their underlying 
conceptual basis. 
 

The MDBA supports this recommendation. 

Continued use of peer review of models, as during 
BSMS, provides ‘fit-for-purpose’ salinity models with an 
adequate level of assurance. The current groundwater 
modelling guidelines provides some basis for 
consistent approach to model development. However, 
the MDBA envisages that the guidelines to be 
developed following the adoption of BSM2030 will 
provide an opportunity to update the existing 
guidelines. 

The MDBA envisages that the BSM2030 
Operating Procedures that will be developed 
commencing from 2016 will provide overall 
direction on the development of the next 
generation of models for salinity 
management. 

Recommendation 12: monitoring  
 
In the development of BSM2030, consideration is given to requiring jurisdictions to identify monitoring 
stations that are critical in providing data for: 

• BSM2030 reporting 

• modelling reviews. 

Improving understanding of salinity processes in high priority areas of the basin and that these stations 
are provided with policy status to ensure they are maintained as jurisdictions review their monitoring 
networks in the future. 

The MDBA supports this recommendation. 

Similar to this recommendation, the General Review of 
Salinity Management in the basin noted that the value 
of the basin-wide stream salinity monitoring program 
should be recognised and maintained as a mandatory 
requirement within the accountability framework. 

Improved understanding of salinity processes in high 
priority areas is being addressed in the development of 
the BSM2030 strategy. 
 

The BSM2030 includes a policy position for 
identifying the key salinity monitoring sites to 
be included in a Basin-Wide Core Salinity 
Monitoring Network. Reasons for any 
changes to this monitoring network will be 
reported through BSM2030 reporting 
process. 

Recommendation 13: audit and reporting processes 
 
In the development of BSM2030, consideration is given to: 

• maintaining annual reporting on the registers through to the Ministerial Council 

• moving, in principle, to a biennial independent audit process (noting there may be utility in some 
annual audits over the early transition period) 

• changing the format of the audit process to provide a shared jurisdiction session for continuous 
improvement processes 

• holding a jurisdictional workshop biennially to share information, issues and best practice 

• streamlining reporting between the BSM2030 and the Basin Plan. 
 

The MDBA supports this recommendation. 

Consistent with this recommendation and the 
recommendations from the General Review of Salinity 
Management in the basin, streamlined audit and 
reporting arrangements will be included in the  
BSM2030 strategy. 
 

The BSM2030 considered all the points 
raised in this recommendation and adopted 
all except the suggestion for holding a 
biennial jurisdictional workshop. 
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IAG–Salinity recommendations MDBA response to Ministerial Council  Progress 

Recommendation 14: 2015 Basin salinity management strategy audit  
 
• the terms of reference for the final audit in 2015 should ensure that it is aimed only at closing off 

the BSMS and is not as detailed as previous audits 

• consideration be given to linking it to a forum where the MDBA, jurisdictions and their delivery 
partners can showcase key achievements of their BSMS implementation programs. 

 

The MDBA supports this recommendation. 

The details of the final audit will be planned by the 
MDBA in consultation with the jurisdictions. The 
concept of highlighting achievements of BSMS in a 
forum will be considered in the audit plan for 2015. 
 

The annual audit plan was developed in 
consultation with partner governments aimed 
at closing of the audits under the BSMS. 

Holding a forum where the MDBA and the jurisdictions 
showcase their achievement was not feasible in the 
November 2015 audit week. However, the BSMS 
success story will continue to be publicised in the 
future. 

Recommendation 15: maintaining institutional memory, capacity and capability 
 
The IAG–Salinity recommends that in the development of the BSM2030, consideration is given to 
embedding processes and incentives that will ensure that capacity and capability in salinity 
management is maintained within the MDBA and the jurisdictions. 
 

The MDBA supports this recommendation. 

In line with this recommendation, the MDBA has 
adopted one of the principle for the development of the 
BSM2030 strategy — “as far as possible, facilitate 
knowledge exchange between current and new 
generations of salinity managers.” 
 

A General Review of Salinity Management in 
the Basin which was completed in 2013–14 
and the development of BSM2030 which 
spanned over 2014–15 provided a vehicle for 
transitioning institutional memory and to build 
capacity for new staff who are taking on the 
salinity management in the basin. 

The BSM2030 includes a program for continuous 
improvement of salinity management in a period of 
transition as the Basin Plan water reforms take effect. 
It also has a program to invest on key knowledge areas 
that will maintain the capacity to implement the 
strategy and to be adaptable over time. 

Recommendation 16: coal seam gas salinity impacts 
 
• In BSM2030, potential is provided to ensure that the impacts of coal seam gas development on 

salinity within the basin are broadly monitored and if and where necessary, are able to be 
managed within the new framework for salinity management. 

• With respect to coal seam gas water in Queensland: 

o In the next review of their beneficial use policy, Queensland should address a policy gap 
that omits salinity from consideration in approvals of new irrigation development. 

o Queensland should adequately monitor potential salinity hazards arising through irrigation 
associated with coal seam gas which will require a better combined monitoring database. 

o The potential cumulative impacts of irrigation associated with coal seam gas in Queensland 
needs to be assessed to determine if it is a threat to the basin salinity program. 

 

The MDBA supports this recommendation. 

The General Review of Salinity Management in the 
basin found that while risks to local assets arising from 
emerging threats including coal seam gas development 
should be considered during the development of water 
resource plans to ensure that localised salinity impacts 
are understood and appropriate controls put in place, 
the accountability for salinity impacts to the shared 
water resources is still required through Schedule B of 
the Murray–Darling Basin Agreement. 
 
 

The BSM2030 retains the salinity 
accountability framework and will adopt a 
basin-wide core salinity monitoring network. 

The salinity impacts of coal seam gas development will 
be identified through the proposed monitoring network 
and managed within the salinity accountability 
framework. 
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Appendix A: Extract from the Report of the IAG–Salinity 2014–15 

Summary and recommendations 
Introduction 

In August 2001, the Murray–Darling Basin Ministerial Council 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, BSM 2030 which was approved by the 
Murray–Darling Basin 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 BSM 2030 
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 and the 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 the MDBA. The recommendations were developed and jurisdictions were 
given an opportunity to provide factual comments on the audit report. 

The Basin Salinity Management Strategy — 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 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 Salinity and Drainage Strategy. Under the BSMS, 
jurisdictions:  



Basin Salinity Management Strategy 2014–15 annual implementation report 

Page 46 
 

• 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 Murray–Darling 
Basin 

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 salt interception scheme 
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 
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o enabled the water market to operate, allowing water to move to its highest 
value use with no further deterioration in salinity 

o 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 Salinity and 
Drainage Strategy to be one of the best examples of a successful, long-term natural resource 
management program in the world. 

 

Figure 6: 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 Basin Salinity Management Strategy  
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 
million dollars for New South Wales, Victoria and South Australia) 

• the Murray–Darling Basin Ministerial Council approved in November 2015, the BSM 2030, 
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 BSM 2030 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. 

Independent Audit Group conclusion 

At the end of the BSMS period, there are no outstanding IAG recommendations to be brought 
into the BSM 2030 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 

(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 New South Wales, 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 New South Wales, Victoria and South Australia are in a net credit position.
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Opinion on the MDBA’s accuracy in maintaining the registers 

The IAG–Salinity found no inaccuracies in the MDBA’s maintenance of the registers as provided 
for incorporation into this report. 

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

Independent Audit Group’s recommendations — transitioning from the Basin 
Salinity Management Strategy to Basin Salinity Management 2030 
In developing its recommendations for 2014–15, the IAG–Salinity has focused on issues to be 
considered in the transition to the new BSM 2030 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 the Basin Salinity Management Strategy to Basin Salinity Management 
2030 

Recommendation 1 — communication  

The IAG–Salinity recommends that, in transitioning to BSM 2030, 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 BSM 2030 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 — interjurisdictional 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 Basin Salinity Management 2030 

The IAG–Salinity notes that the MDBA and the jurisdictions are preparing a BSM 2030 
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 BSM 2030 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, New South Wales 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 BSM 2030 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 salt interception schemes. 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 BSM 2030 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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Appendix B: Basin Salinity Management Strategy salinity registers 
2015 
The BSMS salinity registers 2015 present individual accountable actions as credits and debits 
expressed both in EC impacts and as cost effects in dollar values. 

Register A includes accountable actions taken after the baseline conditions date (1988 for New 
South Wales, Victoria and South Australia, 2000 for Queensland and the Australian Capital 
Territory) and joint-funded works and measures. Accountable actions that are predicted to cause 
increases in salinity are referred to as debits and are shown in as a positive number. Accountable 
actions that result in a decrease in salinity levels are referred to as salinity credits and are shown 
as a negative number. Salinity debits can be offset by credits arising from joint works and other 
credit generating actions, such as improved land and catchment management practices. 

Register B accounts for ‘legacy of history’ or delayed salinity impacts that continue to appear 
after the baseline conditions were adopted but are the result of actions that occurred before the 
date of baseline conditions. As with Register A, salinity debits can be offset by salinity credits 
(green). 

Explanation of the Basin Salinity Management Strategy salinity registers 
Table 4 is a summary of the BSMS salinity registers 2015. Table 9 and Table 10 are the actual 
salinity registers, which provide more detail on the credits and debits of specific actions. This 
section explains the broad groups of register entries. 

Joint works and measures 

The first line summarises the economic benefits in the river arising from joint works and 
measures for each state and the Australian Government. 

Joint works and measures refer to salt interception schemes constructed as part of the Salinity 
and Drainage Strategy (MDBC 1989) and those developed under the BSMS. The registers 
demonstrate the benefits of the shared schemes between the investing states. The Australian 
Government has provided significant financial input to the schemes, which is reflected in the 
right-hand column showing a salinity benefit equivalent to that contribution. A proportion of 
credits generated by the joint works and measures program is assigned to individual states to 
offset the debts recorded in Register B. In the registers summary (Table 4), these transfers are 
shown as ‘Transfers to Register B’. 

State shared works and measures 

Some states have carried out actions, such as adopting targeted river operating rules that 
provide downstream salinity benefits. These benefits are shown as ‘shared measures’ in the 
salinity registers. 

State actions 

The individual state actions reflect the land and water use salinity costs and benefits to the river. 
Typical examples of activities that increase salinity costs include new irrigation developments, the 
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construction of new drainage schemes that mobilise salt to the river and wetland flushing. 
Offsetting activities include improved irrigation efficiencies and improved river operations.  

Total Registers A and B 

The overall cumulative accountability for salinity impacts on the river in 2014–15 is summarised 
in the ‘Total Register A’ and ‘Total Register B’ rows. Register A maintains accountability for 
actions after 1 January 1988 for New South Wales, Victoria and South Australia, and after  
1 January 2000 for Queensland and the Australian Capital Territory. The ‘Total for Register A’ 
reflects the sum of the salinity cost of the state actions offset by ‘Joint works and measures’ or 
‘State shared works and measures’ shown in the preceding lines.  

Register B accounts for actions that occurred before the baseline year but for which the impacts 
were not experienced until after the baseline year because of the slow movement of groundwater 
and salt to the river. There have been significant improvements in confidence ratings for Register 
A items in recent years; however, many of the Register B items continue to have medium or low 
confidence ratings. This suggests relatively wide uncertainty bands around the Register B totals 
compared with Register A totals. 

Balance Register A and B 

The register balance provides an overall assessment of whether each basin partner is in net 
credit or debit. This balance needs to be interpreted in the light of the different levels of 
confidence in individual register entries provided by Register B. Uncertainty bands associated 
with the lower confidence in the Register B entries are incorporated into the overall balance for 
Register A and Register B items. 
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Table 9: 2015 Salinity Register A 

 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 and MEASURES                           
 Former salinity and drainage works                           
1 Woolpunda Salt Interception Scheme 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 salt interception schemes 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 Salt Interception Scheme 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 Salt Interception Scheme 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 Salt Interception Scheme 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 and 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 Salt Interception Scheme 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 Salt Interception Scheme 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 Salt Interception Scheme 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 Salt Interception Scheme 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 Salt Interception Scheme 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 Salt Interception Scheme 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 Salt Interception Scheme 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 and 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 land and water management plans 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 Salinity and Drainage Strategy 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 Salinity and Drainage Strategy 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 Salt Interception Scheme 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 Salt Interception Scheme 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 Salt Interception Scheme 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 Salt Interception Scheme 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 Salt Interception Scheme 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           
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 five 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
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Table 10: 2015 Salinity Register B 

 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 and 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 five 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. 
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Appendix C: Baseline conditions 
The BSMS baseline conditions are the agreed suite of conditions in place within the catchments and 
rivers of the basin on 1 January 2000. They include land use (level of development); water use  
(level of diversions); land and water management policies and practices (including the Murray–Darling 
Basin cap agreements); river operating regimes; salt interception schemes; run-off generation; salt 
mobilisation processes; and groundwater status and condition. 

The baseline conditions have been set for all end-of-valley target sites as shown in Table 11.  

Table 11: Basin Salinity Management Strategy end-of-valley baseline conditions 

Valley Salinity (EC) 
mean (50%ile) 

Salinity (EC) peak 
(80%ile) 

Salt load 
(t/y) mean Valley reporting site 

Aust. Water 
Resources 
Council 
site number 

All partner governments 

Murray–Darling 
Basin 570 

920 
(95%ile) 

1,600,000 
Murray R at Morgan (Salinity) 426554 

Murray R at Lock 1 (Flow) 426902 

South Australia 

SA Border 380 470 1,300,000 Flow to SA 426200 

Lock 6 to Berri 450 600 1,500,000 Murray R at Lock 4 (Flow) 426514 

Below Morgan 600 820 1,600,000 Murray R at Murray Bridge 426522 

New South Wales 

Murrumbidgee 150 230 160,000 Murrumbidgee R d/s Balranald Weir 410130 

Lachlan 430 660 250,000 Lachlan R at Forbes (Cottons Weir) 412004 

Bogan 440 490 27,000 Bogan R at Gongolgon 421023 

Macquarie  480 610 23,000 Macquarie R at Carinda (Bells 
Bridge) 421012 

Castlereagh 350 390 9,000 Castlereagh R at Gungalman Bridge 420020 

Namoi  440 650 110,000 Namoi R at Goangra 419026 

Gwydir  400 540 7,000 Mehi R at Bronte 418058 

NSW Border 
Rivers 250 330 50,000 Barwon R at Mungindi 416001 

Barwon–Darling  330 440 440,000 Darling R at Wilcannia Main Channel 425008 

NSW Upper 
Murray 54 59 150,000 Murray R at Heywoods 409016 

NSW Riverine 
Plains 310 390 1,100,000 Murray R at Red Cliffs 414204 

NSW Mallee Zone 380 470 1,300,000 Flow to SA 426200 
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Valley Salinity (EC) 
mean (50%ile) 

Salinity (EC) peak 
(80%ile) 

Salt load 
(t/y) mean Valley reporting site 

Aust. Water 
Resources 
Council 
site number 

Victoria 

Wimmera 1,380 1,720 31,000 Wimmera R at Horsham Weir 415200 

Avoca 2,060 5,290 37,000 Avoca R at Quambatook 408203 

Loddon  750 1,090 88,000 Loddon R at Laanecoorie 407203 

Campaspe 530 670 54,000 Campaspe R at Campaspe Weir 406218 

Goulburn 100 150 166,000 Goulburn R at Goulburn Weir 405259 

Broken  100 130 15,000 Broken Ck at Casey’s Weir 404217 

Ovens  72 100 54,000 Ovens R at Peechelba East 403241 

Kiewa 47 55 19,000 Kiewa R at Bandiana 402205 

Vic. Upper Murray 54 59 150,000 Murray R at Heywoods 409016 

Vic. Riverine 
Plains 270 380 630,000 Murray R at Swan Hill 409204 

Vic. Mallee Zone 380 470 1,300,000 Flow to SA 426200 

Queensland 

Queensland 
Border Rivers 250 330 50,000 Barwon R at Mungindi 416001a 

Moonie 140 150 8,700 Moonie R at Fenton 417204A 

Condamine–
Balonne 

170 210 4,200 Ballandool R at Hebel—Bollon Rd 422207A 

170 210 5,000 Bokhara R at Hebel 422209A 

150 280 6,500 Braire Ck at Woolerbilla—Hebel Rd 422211A 

170 210 29,000 Culgoa R at Brenda 422015a 

160 210 10,000 Narran R at New Angledool  422030a 

Paroo 90 100 24,000 Paroo R at Caiwarro 424201A 

Warrego 
101 110 4,800 Warrego R at Barringun No.2 423004a 

100 130 5,500 Cuttaburra Ck at Turra 423005a 

Australian Capital Territory 

ACT 224 283 32,700 Murrumbidgee R at Hall’s Crossing 410777 

aThese sites are operated by New South Wales for Queensland 
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Appendix D: Flow and salinity for end-of-valley target sites 2014–15 
The graphs presented in the following pages are related to the end-of-valley target sites and illustrate 
flow and salinity for the 2014–15 reporting period. 
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Appendix E: Comparison of 2014–15 in-stream salinity outcomes with 
long-term trends for end-of-valley sites  
Under the BSMS, the jurisdictions monitor flow and salinity for the nominated end-of-valley target sites 
and also, where applicable, for the interpretation sites (sites for shared rivers or valleys that cross state 
boundaries). 

Table 12 summarises the in-stream EC at each monitored site in the basin. Records indicate the 50th 
and 80th percentile for 2014–15, as well as the long-term 50th and 80th percentile EC values. The length 
of the long-term record is also indicated. 

At the basin scale, the 50th and 80th percentile salinities for 2014–15 were comparable with longer term 
statistics in some catchments and significantly different in others. No clear pattern is apparent, although a 
general observation is that the most significant differences between 2014–15 and the longer term statistics 
occurred in Queensland locations where higher salinities in 2014–15 may have been associated with 
prolonged dry conditions. In contrast, valleys in Victoria and South Australia displayed relatively lower 
salinities compared to longer term statistics, with New South Wales being mixed. A full understanding of 
why short-term salinity outcomes vary from longer term trends requires a detailed analysis for the specific 
catchment—a process undertaken as part of the five-year rolling reviews of each valley. 

Estimates of salt load were calculated for records having both EC and flow data. Table 13 shows mean 
annual salt loads for 2014–15 along with long-term mean annual loads. Salt load exports for 2014–15 
across the basin were generally substantially lower than the long-term averages because of limited salt 
export during periods of low flows. 

Table 12: Comparison of salinity data with long-term records for 2014–15 (units: EC) 

Site 
 

Aust. Water 
Resources 
Council Site 
number 

Length of record 
(years) 

50%ile 
2014–15 

50%ile all 
data 

80%ile  
2014–15 

80%ile 
all 
data 

Basin target site 

Murray at Morgan a 426554 78 280 482 314 1,042 

South Australia 

Berri Pumping Station 426537 74 224 395 253 579 
River Murray at Murray 
Bridge 426522 82 342 509 253 579 

New South Wales/Victoria shared 

Murray at Lock 6 b  426510 53 185 326 202 443 

New South Wales 

Murrumbidgee at Balranald 410130 49 150 161 184 226 

Lachlan at Forbes 412004 16 585 457 688 617 

Bogan at Gongolgon 421023 15 321 362 378 566 

Macquarie at Carinda 421012 23 608 577 739 681 

Castlereagh at Gungalman 420020 14 279 656 320 936 

Namoi at Goangra 419026 23 0* 394 419 548 

Mehi at Bronte 418058 14 372 423 688 640 

Darling at Wilcannia 425008 50 1140 383 2165 543 
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Site 
 

Aust. Water 
Resources 
Council Site 
number 

Length of record 
(years) 

50%ile 
2014–15 

50%ile all 
data 

80%ile  
2014–15 

80%ile 
all 
data 

Murray at Heywoods 409016 42 55 52 59 57 

Murray at Red Cliffs 414204 48 120 281 140 373 

Victoria 

Wimmera at Horsham Weir 415200 23 877 1180 969 1,596 

Avoca at Quambatook c 408203 29 0 0 0 0 

Loddon at Laanecoorie 407203 7 675 679 799 1,005 
Campaspe at Campaspe 
Weir 406218 25 555 584 598 806 

Goulburn at Goulburn Weir 405259 26 58 71 99 117 

Broken at Casey’s Weir d 404217 2 146 136 161 152 

Ovens at Peechelba East 403241 36 59 62 75 89 

Kiewa at Bandiana 402205 42 39 42 48 51 

Murray at Heywoods 409016 42 55 52 59 57 

Murray at Swan Hill 409204 48 81 220 100 342 

Queensland 

Barwon at Mungindi e 416001 20 240 254 291 318 

Moonie at Fenton 417204A 12 123 136 168 174 
Ballandool at Hebel–Bollon 
Rd 422207A 13 169 200 195 291 

Bokhara at Hebel 422209A 13 149 187 172 223 
Braire at Woolerbilla–Hebel 
Rd 422211A 12 NA 249 n/a 314 

Culgoa at Brenda e 422015 13 160 180 188 220 

Narran at New Angledool e 422030 13 165 188 255 239 

Paroo at Caiwarro 424201A 11 61 80 79 109 

Warrego at Barringun e,f 423004 14 n/a 141 NA 213 

Cuttaburra at Turra e 423005 14 161 130 205 201 

Australian Capital Territory 
Murrumbidgee at Hall’s 
Crossing 410777 25 185 234 210 234 

a95 percentile for BSMS target at Morgan 
bSalinity measured at site 426537 (Berri pumping station) 
cSpot salinity data ends in Sep 2008 and continuous starts in Sep 2013 
dUsed salinity data for 404224B (Broken River at Gowangardie) 
eThese sites are operated by New South Wales on behalf of Queensland 
fSalinity data stops in Sep 2012 
*zero median salinity at Goangra due to extensive periods of flow close to zero 

n/a = data not available 
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Table 13: Comparison of salt load data with long-term records for 2014–15 

Site 
Aust. Water 
Resources Council 
site number 

Length of 
record 
(years) 

Mean annual salt 
load (tonnes) 
2014–15 

Mean annual salt load 
(tonnes) All data 

Basin target site 
Murray at Morgan 426554 426554 49 407,000 

South Australia 
Berri Pumping Station 426537 22 365,600 543,400 
River Murray at Murray Bridge 426522 n/a n/a NA 

New South Wales/Victoria shared 
Murray at Lock 6 426200 53 323,000 1,193,800 

New South Wales 
Murrumbidgee at Balranald 410130 49 40,400 100,700 
Lachlan at Forbes 412004 16 13,200 110,800 
Bogan at Gongolgon 421023 15 2,900 14,400 
Macquarie at Carinda 421012 23 1,500 20,300 
Castlereagh at Gungalman 420020 14 2,000 35,900 
Namoi at Goangra 419026 23 5,000 75,900 
Mehi at Bronte 418058 14 4,700 7,900 
Darling at Wilcannia 425008 50 96,900 377,300 
Murray at Heywoods 409016 42 129,200 132,200 
Murray at Red Cliffs a 414204 32 n/a 1,236,400 

Victoria 
Wimmera at Horsham Weir 415200 23 6,900 13,600 
Avoca at Quambatook b 408203 29 Limited data Limited data 
Loddon at Laanecoorie 407203 7 22,600 32,400 
Campaspe at Campaspe Weir c 406218 2 23900 21500 
Goulburn at Goulburn Weir d 405259 26 35,300 47,400 
Broken at Casey’s Weir e 404217 2 600 5500 
Ovens at Peechelba East 403241 36 28,000 42,400 
Kiewa at Bandiana 402205 42 11,200 15,100 
Murray at Heywoods 409016 42 129,200 132,200 
Murray at Swan Hill 409204 48 151,500 564,800 

Queensland 
Barwon at Mungindi f 416001 20 7,300 54,500 
Moonie at Fenton 417204A 12 1300 16,000 
Ballandool at Hebel–Bollon Rd 422207A 13 1,500 8,900 
Bokhara at Hebel 422209A 13 4300 10,800 
Braire at Woolerbilla–Hebel Rd 422211A 12 0 68,300 
Culgoa at Brenda f 422015 13 14,700 67,100 
Narran at new Angledool f 422030 13 5,300 23,400 
Paroo at Caiwarro 424201A 11 9,100 32,300 
Warrego at Barringun f, g 423004 14 NA 35,300 
Cuttaburra at Turra f 423005 14 15100 30,900 

Australian Capital Territory 
Murrumbidgee at Hall’s Crossing 410777 25 65,700 75,100 
aFlow data stops in October 1994     
bSpot salinity data ends in Sep 2008 and continuous starts in Sep 2013   
cUsed flow data for 405200A (Campaspe at Rochester)    
dUsed flow data for 405200A (Goulburn River at Murchison)    
eUsed salinity data for 404224B (Broken River at Gowangardie)    
fThese sites are operated by New South Wales on behalf of Queensland   
gSalinity data stops in Sep 2012     
n/a = data not available     
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Appendix F: Basin Salinity Management strategy operational process 
during 2014–15  
The BSM Advisory Panel terms of reference and membership (with representatives from MDBA, South 
Australia, Victoria, New South Wales, Australian Capital Territory, Queensland and the Australian 
Government) were approved by the MDBA in June 2010. This advisory panel provides advice to the 
MDBA through the Natural Resources Management Committee. 

The advice of the BSM Advisory Panel is valuable in the implementation of monitoring, evaluation and 
reporting components, which are essential to ensure accountability under the BSMS. 

The BSM Advisory Panel provides the necessary coordination, quality assurance, functions and policy 
advice, and liaises closely with the Technical Working Group on Salt Interception. Table 16 provides 
details of the BSM Advisory Panel meetings held during 2014–15. 

After considering the findings of the 2014 General Review, Ministerial Council recommended 
development of BSM 2030 to extend collective effort in salinity management for another 15 years. Table 
16 provides details of the interjurisdictional BSM 2030 Steering Committee meetings that were held in 
2014–15. 
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Table 14: Meeting schedule for the Basin Salinity Management strategy implementation and Basin Salinity Management 
2030 development during 2014–15 

Meeting No. Meeting date Location Representation 

Basin Salinity Management Strategy Advisory Panel meetings 

BSM advisory panel 21 Tuesday 22 July 2014 Sydney MDBA, Vic, NSW,SA, 
QLD, Aust Gov 

BSM advisory panel 22 Tuesday 23 September 
2014 Canberra MDBA, Vic, NSW, SA, 

Aust Gov 

BSM advisory panel 23 Tuesday 21 October 2014 Teleconference MDBA, Vic., NSW, SA, 
QLD, ACT 

BS advisory panel 24 Tuesday 24 February 2015 Teleconference MDBA, NSW, SA, Vic, 
ACT, Aust Gov 

Basin Salinity Management 2030 Steering Committee 

Meeting 1 24 September 2014 Canberra MDBA, NSW, Vic, SA, 
Queensland, Aust Gov 

Meeting 2 Monday 24 October 2014 Melbourne MDBA, NSW, Vic, 
QUEENSLAND,CEWO 

Meeting 3 Wednesday 26 November 
2014 Canberra MDBA, NSW, Vic, SA, 

ACT, CEWO, Aust Gov 

Meeting 4 Tuesday 16 December 
2014 Melbourne MDBA, NSW, Vic, SA, 

CEWO 

Meeting 5 Monday 9 February 2015 Melbourne MDBA, NSW, Vic, SA, 
ACT, CEWO 

Meeting 6 Tuesday 17 March 2015 Melbourne MDBA, NSW, Vic, SA, 
CEWO 

Meeting 7 Tuesday 19 May 2015 Melbourne MDBA, NSW, Vic, SA, 
CEWO 

Meeting 8 Thursday 25 June 2015 Canberra MDBA, NSW, Vic, SA, 

Meeting 9 Wednesday 22 July 2015 Melbourne MDBA, NSW, Vic, SA, 
Aust Gov 

Meeting 10 Wednesday 26 August 
2015 Melbourne MDBA, NSW, Vic, SA, 

CEWO 

Meeting 11 Thursday 10 September 
2015 Melbourne MDBA, NSW, Vic, SA, 
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