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Foreword 

I have pleasure in releasing the 2012–13 annual implementation report of the Basin salinity 

management strategy (BSMS). 

In September 2001, the Murray–Darling Basin Ministerial Council released a 15–year strategy 

to manage salinity in the Basin. Key obligations of partner governments are given effect 

through Schedule B of the Murray–Darling Basin Agreement (Schedule 1, Water Act 2007 

(Cwlth)). This annual report complies with the Schedule B reporting requirements for the 

Murray–Darling Basin Authority (MDBA) and includes a broader summary of other aspects of 

BSMS implementation not explicitly covered by Schedule B. Broader salinity management 

activities conducted by the BSMS partner governments are reported in the BSMS annual 

implementation reports of New South Wales, South Australia, Victoria, Queensland and the 

Australian Capital Territory. 

The BSMS has contributed to the progressive reduction in river salinity over the past 13 years 

through investment in salt interception schemes and improved land and water management 

practices. The actions taken by partner governments collectively or individually require  

long–term increases in river salinity to be offset by works or measures that lead to a 

comparable reduction in river salinity. Investments have also been aimed at achieving the 

Basin salinity target to maintain the average daily salinity at Morgan, South Australia, at less 

than 800 EC for at least 95% of the time, simulated over a period that represents both wet and 

dry climatic sequences. 

The river salinity outcomes, as reported for the 12–month period to 30 June 2013, are currently 

meeting the Basin salinity target. This achievement reflects the successful operation of salt 

interception works and measures and other actions taken by partner governments. 

The Independent Audit Group for Salinity (IAG–Salinity) conducted the 11th audit of the 

strategy in November 2013. The auditors reviewed the implementation of the strategy by MDBA 

and the partner governments in accordance with Schedule B and the associated BSMS 

operational protocols. Included in this report is the executive summary of the Report of the 

IAG–Salinity 2012–13 and a series of recommendations. 

Implementation of the BSMS would not be possible without the cooperation of the partner 

governments and the dedication of their policy and program officers. In particular, their 

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 are greatly appreciated. 

 

Rhondda Dickson 

Chief Executive 

Murray–Darling Basin Authority 
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Abbreviations 

AWRC Australian Water Resources Council 

BSMS Basin salinity management strategy 

BSM AP Basin Salinity Management Advisory Panel 

CEWH Commonwealth Environmental Water Holder 

CEWO Commonwealth Environmental Water Office 

CSG coal seam gas 

Cwlth Commonwealth 

EC electrical conductivity (measured as µS/cm) 

EoVT end–of–valley target 

IAG–Salinity Independent Audit Group for Salinity 

LWMP land and water management plan 

MDB Murray–Darling Basin 

MDBA Murray–Darling Basin Authority 

MDBC Murray–Darling Basin Commission 

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

SIS salt interception scheme 

TLM The Living Murray 
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Executive summary  

Salinity status of the Basin in 2012–13 

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, in–river salinities recorded at Morgan in 2012–13 remained 

relatively low, with an average daily salinity of 354 EC and a peak daily salinity of 536 EC. 

Given the stated Basin salinity management strategy (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 Murray River. 

A significant part of this achievement is attributable to the improvement of land and water 

management practices over many years and the operation of salt interception schemes.  

While a slight rise in peak salinity compared with 2011–12 outcomes was apparent, this is likely 

to have been a consequence of lower flows in 2012–13, which provided less dilution compared 

to previous years. 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 the climatic regime, which delivers  

year–to–year variations in the volume and duration of the dilution flow and short and long–term 

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 

2013 have delivered an average daily salinity outcome at Morgan of less than 800 EC for 96% 

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. 

This outcome is a reflection of the partnership and commitment of the Australian Government 

and the state and territory governments and the coordination provided by 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. 

The Basin salinity management strategy 

The BSMS and its forerunner, the Salinity and Drainage Strategy (MDBC 1989), have been 

effective in the long–term management of land and water salinity 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.
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The BSMS (MDBC 2001), established in 2001 as a 15–year strategy, is now nearing maturity. 

The salt interception construction program is close to completion, and the accountability 

arrangements are highly effective in ensuring that the river salinity impacts of changes to the 

landscape are assessed and reported. 

Key achievements of the BSMS 

Throughout 2012–13, MDBA concentrated on the key tasks of reviewing and updating the 

salinity registers and associated modelling tools, constructing and refurbishing salt interception 

schemes, and undertaking a review of the end–of–valley targets. Advances were also made on 

how to apply recent knowledge gains associated with salinity processes in the lower Murray 

floodplain to modelling tools, and on an approach to assessing changes in salinity impacts from 

changes to the irrigation landscape of the NSW and Victorian Riverine Plains. Advice was also 

provided to high-level MDBA committees to plan and scope a general review of salinity 

management in the Basin in preparation for post–2015 salinity management arrangements. 

Other highlights in 2012–13 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 MDBA confirming a net credit balance in the salinity registers by 

the state contracting governments of NSW, Victoria and South Australia 

 the diversion of approximately 323,000 tonnes of salt away from the River Murray 

through the operation of salt interception schemes 

 compliance with reporting obligations, including the Report of the Independent Audit 

Group for Salinity 2011–12 (MDBA 2013a) and the Basin salinity management strategy 

2011–12 Annual Implementation Report (MDBA 2013b). 

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 2012–13 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. 

A summary of BSMS achievements is also provided in the Basin salinity management strategy 

2012–13 Summary brochure.
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Key priorities for 2013–14 

During 2013–14, MDBA will continue to coordinate the implementation of the BSMS and 

undertake important strategic reviews and projects required to be completed in 2014.  

Priorities specific to these key directions for 2013–14 include the following. 

1. Deliver Schedule B obligations; specifically: 

 annual reporting 

 the annual independent audit 

 reviews of accountable actions that are itemised on the salinity registers, and the 

assessment of new actions that may require inclusion on the salinity registers 

 ongoing review and improvements of hydrological models that underpin in–river salinity 

assessments. 

2. Undertake a general review of salinity management in the Basin in the light of the approved 

Basin Plan and the pending completion of the 15–year term of the BSMS (2001–2015) in 

order to: 

 assess salinity risks in the context of contemporary understandings of climatic 

variability, projected salinity impacts of historical developments, current salinity 

management activities, environmental watering and future development activities 

 make recommendations on the most cost-effective strategy to manage the long-term 

and operational salinity outcomes required by the Basin Plan and the Murray–Darling 

Basin Agreement; and on the necessary institutional arrangements to implement future 

management arrangements. 

3. Document improvements to the River Murray flow and salinity model (MSM–BigMod) to 

support its accreditation to: 

a. enable the use of the most up–to–date model for determining existing salinity 

register entries 

b. provide an accredited technical basis for simulating the salinity impacts of 

environmental watering activities and thereby enable their inclusion on the salinity 

register. 

4. Finalise the 61 EC joint works and measures program (the salt interception schemes) 

established under the BSMS and review the operations of the schemes to develop options 

to better manage river salinity. 

5. Following the general review of salinity management in the Basin, carry out additional work 

required for the review of the operation of Schedule B (clause 35 of the schedule) due by 

31 December 2014.
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1. The Basin salinity management strategy 

The Basin salinity management strategy (BSMS) provides 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 provides clear and 

transparent accountability arrangements for partner governments. Its mandatory elements are 

incorporated into Schedule B of the Murray–Darling Basin Agreement, which is Schedule 1 to 

the Water Act 2007 (Cwlth). 

1.1 Objectives and elements 

The objectives of the strategy are 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. 

The BSMS brings together nine elements to manage salinity and achieve these objectives.  

The elements are deliberately broad to cover Basin–scale coordination and accountability and 

provide a joint approach to large–scale works and measures for in–stream salinity 

management, such as salt interception schemes. They also include regional–scale priorities, 

such as improving catchment planning, farming systems and vegetation management. 

The nine BSMS elements are: 

1. Developing capacity to implement the strategy 

2. Identifying values and assets at risk 

3. Setting salinity targets 

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

5. Implementing salinity and catchment management plans 

6. Redesigning farming systems 

7. Targeting reforestation and vegetation management 

8. Constructing salt interception works 

9. Ensuring Basin-wide accountability: monitoring, evaluating and reporting.
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1.2 Governance of the BSMS 

The state and territory governments have agreed to share responsibility for actions to meet the 

end–of–valley salinity targets at various valleys and the Basin salinity target at Morgan in South 

Australia. Specific responsibilities have been assigned to the Murray–Darling Basin Authority 

(MDBA) and state and territory governments within the Basin. 

On behalf of the state and territory governments, MDBA is responsible for whole–of–Basin 

issues and outcomes associated with implementing the strategy. In partnership with catchment 

management organisations, state and territory governments are responsible for implementing 

state and regional components of the strategy and are 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, they deliver: 

 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 MDBA in 2008. MDBA is a statutory body accountable for 

administering the Murray–Darling Basin Agreement. Under this legislation, MDBA is 

responsible for coordinating the BSMS as prescribed under Schedule B of the Murray–Darling 

Basin Agreement. Responsibilities include: 

 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 for 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.
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1.3 Salinity management into the future 

A key requirement of the Water Act is the development of the Basin Plan, which was adopted 

by the Australian Parliament in November 2012. The Basin Plan includes the Water Quality and 

Salinity Management Plan and the Environmental Watering Plan. The Water Act and the Basin 

Plan also prescribe requirements for the development of water resource plans by state and 

territory governments at the regional scale. Each water resource plan will include a water 

quality management plan that provides in–stream salinity targets and mitigation measures that 

will assist in progressing towards the achievement of those targets. 

The Water Quality and Salinity Management Plan adopts the salinity targets contained in 

Schedule B. Schedule B sets out additional ‘operational’ salinity targets that must be 

considered when managing river and tributary flows. The mandatory components of the BSMS 

that are included in Schedule B will be carried forward until the BSMS is reviewed and any 

implications for Schedule B are considered and resolved. 

1.4 BSMS 2012–13 annual implementation report 

This report is a Basin–wide progress report for the 2012–13 financial year. A draft of the report 

was presented to the Independent Audit Group for Salinity (IAG–Salinity) in November 2013 to 

enable that group’s assessment of MDBA’s progress in coordinating salinity management 

across the Basin. In meeting their own 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 satisfies the following requirements of clause 32 of Schedule B by 

including: 

 a consolidated summary of results and recommendations from the Report of the  

IAG–Salinity 2012–13 

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

 an update of the salinity registers as at 30 November 2013 

 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 

 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. 
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2. The BSMS elements 

Basin–scale salinity management under the BSMS is guided by nine elements (Section 1.1). 

The elements provide a basis for reporting on progress in strategy implementation during 

2012–13. 

2.1 Element 1: Capacity to implement  

Implementation of the BSMS requires development and improvement in capability to foster 

Basin–wide and within–valley planning processes and the acquisition of knowledge and 

resources to address salinity. The BSMS has contributed substantially to the knowledge base 

on biophysical and socioeconomic processes, Basin–scale salinity management strategies and 

the operation of salinity accountability arrangements. 

In 2012–13, the emphasis in capacity building was on understanding how improved 

understanding of salt mobilisation processes could be integrated into predictive modelling and 

on an assessment of riverine plains irrigation salinity impacts. 

The key recommendations of the IAG–Salinity (MDBA 2013a) were incorporated into planning 

and the prioritisation of activities to ensure continuity and effective strategy implementation. 

The key projects progressed in 2012–13 under Element 1 related largely to the development of 

Basin–wide knowledge and assessment frameworks and information dissemination.  

These are discussed below. 

2.1.1 Flood recession salt mobilisation 

There is potential for significant amounts of salt to be mobilised from the lower Murray 

floodplains during and following flood events, particularly during the flood recession period as 

recharged groundwater drains back to the river. Flood recession salt mobilisation has been a 

significant concern for the BSMS partners for years. In response, the Flood Recession Salt 

Mobilisation from the Murray Floodplains Study was commissioned by MDBA in 2011 and has 

been delivered in two phases over several years. 

Phase 1 of the project produced a floodplain conceptual model describing flood recession salt 

mobilisation processes that occur in the floodplains between Swan Hill and Lock 1. 

Phase 2 focused on attributing part of the salt loads in the River Murray Model or the  

MSM–BigMod model to key salt mobilisation processes derived from the Phase 1 study. 

Together, the Phase 1 and 2 projects are intended to enable improvements to in–river salinity 

modelling by reducing the uncertainty in current estimates of salt loads between Lock 7 and 

Lock 1. 

To that end, the study area focused on the Chowilla Floodplain and Lock 5 to Morgan 

Floodplain as case studies. Phase 2 of the study investigated the relationships between flood 

recession salt loads and peak flood loads, peak inundation area, antecedent conditions and 

flood suppression period. The findings from the study recommended ways to reduce the 

model’s salt load uncertainty in the river reach from Lock 7 to Lock 5 and Lake Bonney, as well 

as identifying other marginal improvements that can be made to modelling in the Lock 5 to 

Morgan reach.
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2.1.2 Assessing environmental watering salinity impacts 

The Living Murray (TLM) program, the states and, more recently, the Australian Government 

have purchased or recovered a significant share of water in the Murray–Darling Basin through 

water use and/or efficiency measures. This water will be used to maintain and improve the 

health of water–dependent ecosystems. Changes to the temporal and spatial use of water in 

the Basin have consequences for salt mobilisation and the dilution regime, resulting in changes 

in river salinity outcomes. 

Preliminary salinity impact assessment reports of TLM watering actions have been submitted to 

MDBA for: 

 Koondrook–Perricoota Forest on the Wakool and Murray rivers 

 Lindsay Island Stage 1 works and measures 

 Mulcra Island, Hattah Lakes and Gunbower Forest. 

MDBA has used the reports to inform preliminary estimates of TLM watering salinity impacts 

but has limited information on the potential quantum of salt that may be mobilised by other 

environmental watering actions; that information will ultimately be needed to assess the full 

extent of local and cumulative salinity impacts. As further assessments of salt mobilisation 

impacts from environmental watering programs are undertaken and greater certainty is 

provided on the likely scheduling of watering actions, MDBA will be in a stronger position to 

estimate the cumulative salinity impacts of all environmental watering programs. 

2.1.3 Irrigation salinity assessment 

The BSMS salinity registers (Appendix B) account for irrigation-related actions within the Basin 

as both credits (reducing river salinity, generally as a result of reduced salt accessions to rivers 

arising from improvements in irrigation efficiency) and debits (increasing river salinity, generally 

as a result of increases in salt accessions generated by irrigation development).  

As the estimated values associated with these impacts are significant, it is important to ensure 

that the assessment process is technically rigorous and is applied consistently across the 

Basin. 

Previously, an irrigation salinity assessment framework was developed for application in the 

irrigation regions of the Mallee Zone. However, significant challenges have arisen in 

establishing a comparatively consistent platform for the Riverine Plains. The challenges include 

lack of data and modelling tools capable of determining changes in irrigation–related salinity 

impacts across highly variable hydrological environments and at a range of temporal and 

spatial scales. The necessity for such a framework for the Riverine Plains has become 

increasingly important with substantial changes to irrigation intensity as a result of the 

substantial water trade between irrigation areas. Water recovery for the environment through 

buybacks, the modernisation of irrigation systems and improvements in on–farm efficiencies 

also have implications for salt mobilisation and surface drainage flows that affect downstream 

salinities.
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During 2012–13, the Irrigation Salinity Assessment Framework for the Riverine Plains project 

was undertaken to establish how best to characterise and account for salinity impacts of 

changes to the irrigated landscape. The study considered the salinity impacts of changes to 

irrigation water use and applied the framework to regional case studies. A key finding of the 

project was that location within the southern Basin is a critical factor in determining the extent to 

which a change in irrigation intensity will have a measurable downstream salinity impact. 

Hence, the framework for accounting for irrigation salinity impacts is centred on the level of 

significance of salinity impacts of irrigation from specific locations. 

2.1.4 Information coordination and dissemination 

A key role for MDBA is to coordinate Basin–scale information on progress towards BSMS 

implementation. This role includes the publication of BSMS annual reports and other technical 

reports, providing opportunities to further disseminate information about salinity management in 

the Basin to the scientific and broader communities. 

The following reports were published during 2012–13: 

 Report of the Independent Audit Group for Salinity 2011–12 

 BSMS 2011–12 Annual Implementation Report 

 BSMS 2011–12 Summary 

 River Murray floodplain salt mobilisation and salinity exceedences at Morgan. 

2.2 Element 2: Values and assets risk 

The BSMS seeks to maintain the water quality of rivers and control land degradation while 

protecting important terrestrial ecosystems, productive farmland, cultural heritage and built 

infrastructure. Hence, the protection of key values and assets at risk from salinity is 

fundamental to the strategic approach to the management of salinity provided by the BSMS.  

At the local catchment scale, Basin partner governments will continue to work with communities 

to identify values and assets that require protection from the impacts of salinity. 

The BSMS state and territory governments’ 2012–13 salinity reports describe progress against 

this element of the strategy. 

2.3 Element 3: Setting salinity targets 

Under the BSMS and Schedule B to the Murray–Darling Basin Agreement, water salinity 

targets have been established for the Basin 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, 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.
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The concept of end–of–valley targets for major tributary valleys arose as part of the overall 

approach to a Basin–wide salinity strategy. This concept was incorporated into the BSMS 

primarily as a means of assessing progress towards achieving the strategy’s objectives, to 

provide the impetus for catchment actions within the valleys and to 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. 

The end-of-valley targets were reviewed in 2012–13 to determine their adequacy and 

appropriateness; the review report is expected to be finalised and published during 2013–14. 

However, given pending reviews of the current status of salinity risk, and the operation of 

Schedule B (see Section 5), actions in response to recommendations contained in the report 

will not be fully considered until future directions on the approach to Basin–scale salinity 

management are resolved. 

2.3.1 Measured salinity outcomes at Morgan 

While progress against BSMS salinity targets is 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 (that is, actual) in–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 the in–river salinity outcome for 2012–13 

compared to long-term measured river salinities. 

Table 1 provides statistics on salinity levels measured at Morgan over four time intervals  

(1, 5, 10 and 25 years) to June 2013 and enables a comparative assessment of average, 

median, 95 percentile and peak salinity outcomes for 2012–13 with each of the other time 

intervals. 

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 such as salt interception schemes (SISs) and land and water management 

improvements that have occurred over several years. In general, the 2012–13 measured 

salinity levels at Morgan were lower than the long–term average values over 5, 10 and  

25–year 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 2012—June 2013 354 381 511 536 0% 

5 years July 2008—June 2013 372 352 597 687 0% 

10 years July 2003—June 2013 396 384 624 768 0% 

25 years July 1988—June 2013 487 458 780 1087 4% 

2.3.2 Impacts of salinity management actions 

In addition to climatic factors coupled with river conditions, the cumulative benefits of salinity 

mitigation works and measures, such as SISs and improvements in irrigation practices and 

delivery systems, have also contributed substantially to the low salinity levels summarised in 

Table 1. SISs are highly beneficial to in-stream salinity outcomes during extended periods of 

low flows. 

Figure 1 presents mean daily salinity levels for 2012–13 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 SISs, improved land and water management actions and dilution flows were not 

undertaken. The word ‘further’ is used because a number SISs 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. 

It should also be noted that when some river operating rules (for example, Lake Victoria operating 

rules) are triggered, an increase of river salinities can occur over a short period. However, such 

increases generally occur when background river salinities are already low, so they have minimal 

impact on river water users.  
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Figure 1 Comparison of mean daily salinity levels at Morgan from July 2012 to June 2013 to modelled 1975 
‘no further intervention’ salinity levels 

Note: Figure 1 shows 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). 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). 

Figure 2 shows the long–term difference over the period from July 1985 to June 2013 between 

observed mean daily salinity and simulated salinity under the ‘No further intervention’ scenario. 

The progressive increase in the difference between the observed and simulated salinity 

indicates a long–term reduction in salinity (both average trend and peak levels) linked to a 

number of management interventions (SISs, improved land and water management actions, 

and dilution flows). 
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Figure 2 Effect of salinity management in the Murray–Darling Basin at Morgan, South Australia.  

Note: Figure 2 shows 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 27–year period (July 1985 to June 2013) 

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 combined factors result in higher salinity in the lower 

River Murray. Figure 3 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 for the year 2000. These are 

baseline salinity levels at Morgan that were set at the beginning of the BSMS and against which 

future progress could be assessed. For South Australia, New South Wales (NSW) and Victoria, 

baseline conditions are set at 1 January 1988, while for Queensland and the ACT, baseline 

conditions are set at 1 January 2000. Also shown in Figure 3 is the median recorded salinity for 

each of the past three years. 

The data illustrates that the median salinity for 2012–13 was lower than the 2000 simulated 

levels at all sites, including Morgan, South Australia, where the Schedule B Basin salinity target 

is set. The 2012–13 median salinities below Red Cliffs were higher than in 2010–11 and  

2011–12. This may have been a result of salt being mobilised from recharged floodplains and 

near-river groundwater systems following high river flows in the previous two years of regular 

high flow/flooding. The combined impact of higher salt loads and relatively less dilution during 

the generally lower river flows in 2012–13 would account for a comparatively lower in–river 

salinity.
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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. 

The mean daily salinities in Lake Alexandrina at Milang and Lake Albert at Meningie were  

460 EC and 3,449 EC, respectively, in 2012–13. When compared with data from 2011–12, 

these values indicate mean EC reductions of 68 EC and 1,606 EC for Lake Alexandrina and 

Lake Albert, respectively, compared to that year. 

 
Figure 3 River Murray salinity profile: comparison of median salinity levels of 2012–13 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 

As indicated above, progress against the BSMS objectives is in part measured by assessing 

the salinity outcomes at Morgan against the Basin salinity target both under baseline conditions 

and under 2012 levels of development, recognising that salinity improvements reflect the 

impact of land and water management actions contributing to these outcomes. The target is to 

maintain salinity below 800 EC for 95% of the time modelled over the benchmark period  

(1975 to 2000). 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 2012–13 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 2012), the difference in EC outcome between the two scenarios 

reflects the effects of management actions between the baseline and 2012–13 salinity at 

Morgan under the BSMS. Table 2 indicates that, based on 2012–13 levels of land and water 

use (including salinity mitigation), in–river salinity at Morgan is less than 800EC 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 800EC at 

Morgan has substantially declined. 



Basin salinity management strategy 2012–13 annual implementation report 

Page 16  
 

Table 2 Simulated salinity (EC) summary statistics at Morgan, South Australia, for baseline and 2013 

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 baseline 

conditions  

1975—2000 

665 666 1058 28% 72% 

25 years 

Modelled 2013 

conditions  

1975—2000 

491 486 781 4% 96% 

Note: Baseline conditions are set at 2000. However, salinity impacts arising from development activities between 

1988 and 2000 in NSW, Victoria and South Australia are accountable under the BSMS and have been excluded 

from the baseline. Hence, for NSW, Victoria and South Australia, the baseline represents 1988 conditions. 

The success of the BSMS (and its predecessor, the Salinity and Drainage Strategy) is apparent 

from the absence of ‘high’ salinities (>800 95% of the time) over the past 10 years, as 

illustrated by the modelling (Table 1, Column 6) under the 1975 to 2000 climatic regime. 

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.  

The results from these simulations are presented in Figure 4, in which the modelled 95 

percentile salinity progressively falls from 1988 to 2012 in response to the progressive 

implementation of mitigation works and measures. Figure 4 shows that the target of less than 

800 EC for 95% of the time was achieved and maintained from 2010 under these simulated 

conditions. This is a significant outcome and a tangible demonstration of the benefits arising 

from substantial and cooperative salinity mitigation investment by the Australian, South 

Australian, Victorian and NSW governments. 
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Figure 4 Modelled 95 percentile salinity at Morgan in South Australia due to the implementation of salinity 
management programs from 1988 to 2012 

2.4 Elements 4 to 7 

Primarily, Elements 4 to 7 are state and territory government responsibilities under which 

progress against end–of–valley targets and catchment salinity management actions are 

intended to be reported. The following paragraphs provide a guide to the key directions 

intended to be achieved through these elements; however, for information on progress to date, 

refer to each state or territory government’s report for 2012–13. 

2.4.1 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.
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2.4.2 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. 

2.4.3 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. 

The final report of 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. 

2.4.4 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. 

2.5 Element 8: Salt interception works  

The joint works and measures program provided for under Schedule B has focused on the 

commitment to construct SISs to maintain water quality in the River Murray for agriculture, 

environmental, urban, industrial and recreational uses. The BSMS’s intended 61 EC reduction 

in average salinity at Morgan by 2007 comprised 31 EC to offset the impact of past actions 

(pre–1988) and 30 EC shared equally between NSW, Victoria and South Australia to offset 

state accountable actions (post–1988). 

NSW, Victoria and South Australia, together with the Australian Government, have funded the 

construction of 11 SISs. In addition, the following work is under way: 

 construction of an SIS at Murtho in South Australia 

 refurbishment of the Mildura–Merbein scheme in Victoria. 
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The total expenditure under the construction program for 2012–13 was just over $5 million. 

The complexity of planning, investigations and construction prevented the completion of the  

61 EC program by 2007, as was envisaged in the strategy. However, with funding committed 

by the Australian Government in 2005–06, the program is expected to be completed once the 

Murtho SIS is commissioned early in 2013–14. The following sections provide a summary of 

investigations and works that are currently under way. 

The salt interception investigations program agreed to by the Murray–Darling Basin Ministerial 

Council was completed in 2010–11; no further investigations were carried out in 2012–13. 

2.5.1 Design and construction of new schemes 

Upper Darling 

Construction of the Upper Darling SIS near Bourke, NSW, is now complete. However, as a 

result of continued flooding in the Darling River and restrictions applied to the joint funding 

program, the formal commissioning of the scheme has been delayed, and funds are not 

currently set aside for its ongoing operation. In addition, because of joint program funding 

restrictions, commissioning and ongoing operations and maintenance funding has not been 

provided for the scheme. With the agreement of the Basin Officials Committee, the NSW Office 

of Water has provided direct funding to undertake the detailed commissioning program. 

Murtho 

River Murray floods late in 2012 delayed the completion of a number of floodplain components 

at the Murtho SIS in South Australia. However, by the end of 2012–13 all construction activities 

were completed. Commissioning of the bores and fine tuning the pumping regime will continue 

into 2013–14 as part of the scheme’s ongoing operation. 

Mildura–Merbein rehabilitation 

The first phase of rehabilitating the Mildura–Merbein SIS in northern Victoria is nearing 

completion. As no agreement has yet been reached by partner governments on the disposal 

location, it has been decided to defer development of the Phase 2 bore field and the planned 

disposal pipeline. Until alternative arrangements are agreed and put in place, Phase 1 bores 

will initially dispose to Wargan Basin via Lake Ranfurly. 

2.5.2 Scheme operation and maintenance 

Operation of the various SISs has continued to be highly successful in terms of in–river 

outcomes, as illustrated in Figure 1 and Figure 2. As outlined in Table 3, the currently 

commissioned SISs diverted approximately 323,000 tonnes of salt away from the River Murray 

in 2012–13. 

In 2012–13, operation and maintenance of the existing MDBA SIS assets continued to focus on 

minimising running costs, in particular the energy costs associated with pumping.  

Through careful monitoring, it has been possible to maintain target groundwater levels while 

scheduling pumping times to coincide with periods of lower power tariffs. 

A number of production bores on the floodplain of the River Murray were temporarily shut down 

during the year as a result of floodwater inundation. Operation resumed once floodwaters 

receded. 
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The Pyramid Creek SIS was extensively damaged during the floods in northern Victoria in 

2010–11. During 2011–12, the condition of all production bores was assessed and repairs were 

carried out where necessary. In addition, a number of switchboards were extensively damaged 

by floodwaters and needed to be rebuilt. It took until November 2012 to return the scheme to 

full operation. 

As indicated in Section 2.5.1, the original Mildura Merbein SIS has been decommissioned and 

is currently being rehabilitated and was therefore not in operation during 2012–13.  

The only operations and maintenance costs associated with this scheme during the year 

related to the monitoring of the piezometer network and repair/replacement of an occupation 

crossing at Wargan Basins. 

 

Figure 5 Salt interception bore on the Bookpurnong floodplain, Loxton, South Australia. Arthur Mostead, 
2007 
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Table 3 Joint salt interception scheme performance report 2012–13 

Salt interception 
scheme 

Volume 
pumped 

(ML) 

Salt load 
diverted 
(tonnes) 

Average 
salinity 

(EC units) 

Performance 
achieved 

(percentage 
of time) 

Total power 
consumption 

(kWh) 

Pyramid Creek 
1,097 27,933 43,260 60% 212,794 

Barr Creek 2,818 8,736 4,943 100% 59,318 

Mildura–Merbein 
0 0 0 0 0 

Mallee Cliffs 
1,227 40,935 50,000 100% 320,093 

Buronga 
2,167 61,650 42,500 100% 582,818 

Pike 
542 23,071 55,150 N/A 138,322 

Bookpurnong 
413 10,323 39,000 100% 152,690 

Loxton 
694 6,346 15,743 100% 211,777 

Woolpunda 
4,326 87,980 31,845 86% 2,860,403 

Waikerie 
3,101 55,599 30,230 93% 1,240,699 

Rufus River 
     

Line 1 1 3  50%  

Line 2 3 101  50%  

Line 3 0 0  50%  

Line 4 0 0  50%  

Minor pump 

station 
0 0  50%  

Major pump 

station 
1 9  50%  

Total Rufus River 

diversions 
4 113   1,878 

Total water and 

salt diverted 
16,288 322,685    
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2.6 Element 9: Basin–wide accountability: monitoring, evaluating and 

reporting 

Element 9 covers Basin–wide accountability, focusing on 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. 

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 MDBA to effectively update the salinity registers and provide the background 

information for the independent auditors. 

2.6.1 Independent audit of the BSMS 

Schedule B requires that the Independent Audit Group for Salinity (IAG–Salinity) be appointed 

by 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 2011–12 BSMS audit in November 2013 and provided its 

report to MDBA (MDBA 2013a). The report included an assessment of the state and territory 

governments’ and 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 (Appendix A). 

The executive summary of the 2012–13 IAG–Salinity report (MDBA 2014), including the 

auditors’ recommendations, are included in Appendix A. 

2.6.2 The BSMS salinity registers 

The salinity registers are a critical aspect of the BSMS and 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 SISs 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.
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State and territory governments report annually to MDBA, providing new or updated information 

on accountable actions. This information is collated and analysed to update the 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 NSW, Victoria and South Australia, 2000 for Queensland and 

the ACT) 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 ACT). 

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 

SISs 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 2013, are 

provided in Appendix B and summarised in Table 4. 

Register A entries 

During 2012–13, MDBA approved the following changes to the Register A entries: 

 Update Mallee Cliffs SIS entry based on data generated from updated groundwater 

model (Sunraysia Eastern Mallee Modelling Package, version 2.3.1). 

 Update Bookpurnong joint SIS entry based on 2011 Loxton to Bookpurnong model 

results. 

 Update Loxton joint SIS entry based on 2011 Loxton to Bookpurnong model results. 

 Update Nangiloc–Colignan Salinity Management Plan entry as a result of the five–year 

review. 

 Amend the status of the Mallee Drainage Bore Decommissioning entry to provisional 

following the five–year review. 
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 Update Nyah to South Australia Border Salinity Management Plan Irrigation 

Development entry to include new data provided up to 2013. 

 Update South Australia Irrigation based on site use approvals (2012–13 period) entry. 

 Update South Australian component of Bookpurnong SIS entry based on 2011 Loxton 

to Bookpurnong model results. 

 Update South Australian component of Loxton SIS entry based on 2011 Loxton to 

Bookpurnong model results. 

Register B entries 

During 2012–13, MDBA approved the following changes to the Register B entries: 

 Update of Goulburn Catchment ‘Legacy of History’ entry following the five–year review. 

 Update of Loddon Catchment ‘Legacy of History’ entry following the five–year review. 

Table 4 Summary of the 2013 salinity register 

Actions 
NSW 

($m/yr) 
Vic. 

($m/yr) 
SA 

($m/yr) 
Qld 

($m/yr) 
ACT 

($m/yr) 

Commonwealth 
contribution 

(EC) 

Joint works & 

measures 
2.579 2.579 0.797 0 0 32 

State shared works 

& measures 
0.189 0.189 0 0 0 0 

State actions 2.665 2.103 3.446 tbd tbd 1.0 

Total Register A 5.432 4.871 4.242 tbd tbd 33 

Transfers to 

Register B 
0.601 0.479 1.391 0 0 0 

Total Register Ba 0.339 –0.306 1.096 0 0 0 

Balance— 

Registers A & B 
5.772 4.564 5.338 0 0 33 

tbd = to be determined. 

a Total includes transfers from Register A. 

Positive numbers ($m/year) indicate credit entries; negative numbers ($m/year) indicate debit entries. 
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Rolling reviews  

Schedule B requires each accountable action captured within the salinity registers to undergo a 

rolling five–year review in order to support continuous improvement in estimates of the salinity 

and cost impacts of actions. In addition, an independent technical peer review of each rolling 

five–year 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 rolling reviews for both Register A and  

Register B. 

 

Figure 6 The Murray Bridge landscape, South Australia. Arthur Mostead, 2008 
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Table 5 Status of rolling five–year reviews for all Salinity Register A entries, as at 30 October 2013 

Authority register 
accountable actions 

Last 
reviewa 

Next 
review 
date 

Comment on status of review 

JOINT WORKS AND MEASURES 

Former Salinity and Drainage works 

Woolpunda SIS 2007 2012 Scheduled to be completed in  
2013–14. 

Improved Buronga and 
Mildura–Merbein 
Interception Scheme 

2005 2010 Buronga rebuilt; 5–year review 
expected to be completed in  
2013–14. 
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 Interception 
Scheme 

2007 2012 Model accredited in 2012; awaiting 
finalisation of 5–year review as part 
of the review of all Waikerie SISs. 

Changed MDBC River 
Operations, 1988 to 2000 

2005 2010 Review initiated by MDBA; expected 
to be completed in 2013–14. 

Mallee Cliffs SIS 2013 2018 Review not currently required. 

Changed Operation of 
Menindee and Lower 
Darling 

2005 2010 Review initiated by MDBA; expected 
to be completed in 2013–14. 

Waikerie SIS Phase 2A 2007 2012 Model accredited in 2012; awaiting 
finalisation of 5–year review as part 
of the review of all Waikerie SISs. 

Changed MDBC River 
Operations 2000 to 2002 

2006 2011 Review initiated by MDBA; expected 
to be completed in 2013–14. 

Basin salinity management strategy 

Changed MDBC River 
Operations after 2002 

2005 2010 Review initiated by MDBA; expected 
to be completed in 2013–14. 

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  
2013–14. 

Loxton SIS 2013 2018 Review not currently required. 

Waikerie Lock 2 SIS 2010 2015 Model accredited in 2012; awaiting 
finalisation of 5–year review as part 
of the review of all Waikerie SISs. 
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Authority register 
accountable actions 

Last 
reviewa 

Next 
review 
date 

Comment on status of review 

STATE WORKS AND MEASURES 

Shared NSW and Victoria 

Permanent Trade 
Accounting Adjustment—
NSW to Victoria 

2006 2011 Review initiated by MDBA; expected 
to be completed in 2013–14. 

Barmah–Millewa Forest 
Operating Rules 

2006 2011 Review initiated by MDBA; expected 
to be completed in 2013–14 

NSW 

Boggabilla Weir 2007 2012 Scheduling of review not advised. 

Pindari Dam Enlargement 2007 2012 Scheduling of review not advised. 

Tandou Pumps from Lower 
Darling 

2005 2010 Review initiated by MDBA; expected 
to be completed in 2013–14. 

NSW MIL LWMPs 2010 2015 Review not currently required. 

NSW Changes to Edward-
Wakool and Escapes 

2005 2010 Review initiated by MDBA; expected 
to be completed in 2013–14 

Permanent Trade 
Accounting Adjustment—
NSW to SA 

2005 2010 Review initiated by MDBA; expected 
to be completed in 2013–14. 

NSW Sunraysia Irrigation 
Development 1997–2006 

2007 2012 Scheduling of review not advised. 

RISI NSW 2010 2015 Review not currently required. 

NSW SandDS 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. 

Nangiloc–Colignan Salinity 
Management Plan 

2013 2018 Review not currently required. 

Nyah to SA Border Salinity 
Management Plan—
Irrigation Development 

2008 2013 Review in progress. 

Kerang Lakes/Swan Hill 
Salinity Management Plan 

2010 n/a This register entry, known as the 
Lake Charm Outfall Channel 5–year 
review, was submitted to MDBA in 
2010. It is expected that it will be 
superseded by a new entry  
(mid–Murray Storages Register A 
entry). 

Campaspe West Salinity 
Management Plan 

2010 2015 Review not currently required. 

Psyche Bend 2011 2016 Review not currently required. 
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Authority register 
accountable actions 

Last 
reviewa 

Next 
review 
date 

Comment on status of review 

Permanent Trade 
Accounting Adjustment—
Victoria to SA 

2005 2010 Review initiated by MDBA; expected 
to be completed in 2013–14. 

Woorinen Irrigation District 
Excision 

2010 n/a It is expected that this entry will be 
superseded by a new mid–Murray 
Storages Register A entry. 

Sunraysia Drains Drying Up 2011 2016 Review not currently required. 

Lamberts Swamp 2011 2016 Review not currently required. 

Churchs Cuts 
Decommissioning 

2010 2015 Review not currently required. 

Mallee Drainage Bore 
Decommissioning 

2013 2018 Review not currently required. 

Vic. RISI 2010 2015 Review not currently required. 

Victorian SandDS 
Commitment Adjustment 

n/a n/a One–off adjustment; 5–year review 
not required. 

South Australiab 

SA Irrigation Development 
Based On Footprint Data 

2012 2017 To be updated with MODFLOW 
models when updated for 5–year 
review. 

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 Site Use 
Approval 

2013 2018 Assessment methodology to be 
replaced with MODFLOW models 
when next updated under the 5–year 
reviews. 

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 
Component 

2010 2015 Model accredited in 2012; awaiting 
finalisation of 5–year review as part 
of the review of all Waikerie SISs. 

SA Improve Irrigation 
Efficiency & Scheme 
Rehabilitation Reg A 

2012 2017 To be updated with MODFLOW 
models when updated at the next  
5–year review. 

Qualco Sunlands GWCS 2007 2012 Model accredited in 2012. Review to 
be completed in 2013–14 as part of 
the Waikerie SIS review 

Pike Stage I SIS 2012 2017 Review currently not required. 

a The year when the review is formally adopted and included in the salinity registers. 

b All South Australian Register A entries, except SIMRAT-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 5-year review dates. 
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Table 6 Status of rolling five–year reviews for all Salinity Register B entries, as at 30 October 2013 

Authority register 
accountable actions 

Last 
reviewa 

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 Ck 

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 not currently required. 

NSW Mallee Legacy of 
History—Irrigation 

2010 2015 Review not currently required. 

Victoria 

Campaspe Catchment Legacy 
of History 

2011 2016 Review not currently required. 

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 not currently required. 

Ovens Catchment Legacy of 
History 

2011 2016 Review not currently required. 

Victoria Mallee Legacy of 
History—Dryland 

2010 2015 Review not currently required. 

Victoria Mallee Legacy of 
History—Irrigation 

2010 2015 Review not currently required. 

South Australiab 

SA Mallee Legacy of History—
Dryland 

2011 2016 To be updated with MODFLOW 
models when updated for 5–year 
review. 

SA Mallee Legacy of History—
Irrigation 

2012 2017 To be updated with MODFLOW 
models when updated for 5–year 
review. 



Basin salinity management strategy 2012–13 annual implementation report 

Page 30  
 

Authority register 
accountable actions 

Last 
reviewa 

Next 
review 
date 

Comment on status of review 

SA Improved Irrigation 
Efficiency & Scheme 
Rehabilitation Reg B 

2012 2017 To be updated with MODFLOW 
models when updated for 5–year 
review. 

Queensland 

Queensland Legacy of 
History—Irrigation and Land 
Use Change prior to 1 Jan 
2000 

2007 2012 Estimated timing for submission to 
MDBA: September 2013. 

Queensland Irrigation 
Development—post 1Jan 2000 

 2011 Estimated timing for submission to 
MDBA: September 2013. 

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 5–year review dates. 

Register A reviews 

In 2013, MDBA received rolling five–year reviews of the following Victorian state accountable 

actions: 

 Nangiloc–Colignan Salinity Management Plan 

 Mallee Drainage Bore Decommissioning 

 Tragowel Plains Salinity Management Plan 

 Barr Creek Catchment Strategy. 

All of these five-year reviews were accepted by MDBA as ‘fit–for–purpose’ following a peer 

review process completed in 2013. Victoria also submitted the five–year review of the Nyah to 

South Australia Border Salinity Management Plan in October 2013; however, that review is yet 

to be peer reviewed and accepted. 

No Register A rolling five–year review reports were received in 2012–13 from other 

jurisdictions. 

Register B reviews 

In 2012–13, Victoria submitted to the MDBA rolling five–year reviews for Loddon and Goulburn 

catchments ‘Legacy of History’ entries. Following a peer review process, these reviews were 

accepted by MDBA as ‘fit–for–purpose’. 

No Register B rolling five–year reviews were received in 2012–13 from other jurisdictions. 

2.6.3 Salinity models  

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 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.
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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 2.6.4) and have established baseline conditions for the Basin catchments 

(Appendix C). 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 a $m/year 

figure for each entry, and are used by the jurisdictions and MDBA to assess the benefits and 

costs of investment in salinity mitigation works and measures. 

Because groundwater and surface water processes are of variable complexities across the 

Basin, a model may need to be highly complex to accurately predict salt loads or flow regimes 

to the river. 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’. 

Achievements in salinity modelling during 2012–13 included MDBA approving the following 

models as fit for purpose, consistent with the recommendations of the independent peer review: 

 Numerical groundwater model for Waikerie to Morgan river reach.  

This model is ‘fit–for–purpose’ for reviewing several accountable actions on the 

registers. Those actions include South Australia’s Mallee Clearance and Irrigation 

Development, Improved Irrigation Practices, Qualco–Sunlands Groundwater Control 

Scheme and several SISs (Waikerie I, Waikerie IIA and Waikerie Lock 2). 

 Sunraysia Eastern Mallee Modelling Package, version 2.3.1 (formerly known as EM 

model 2.3). This model is ‘fit–for–purpose’ for assessing salinity impacts of SISs  

(Mallee Cliffs, Buronga and rebuilt Mildura–Merbein) and Reduced Irrigation Salinity 

Impacts (RISI) of Victoria and NSW. 

 Numerical groundwater model for Woolpunda reach. This model is ‘fit–for–purpose’ for 

assessing salinity impacts of several accountable actions in the Woolpunda River reach 

in South Australia. Those actions include Woolpunda SIS, Irrigation Development, 

Improved Irrigation Efficiency and Irrigation Scheme Rehabilitation (Registers A and B), 

and Mallee ‘Legacy of History’—Dryland & Irrigation (Register B).
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2.6.4 Monitoring 

Schedule B requires all states and the ACT 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.  

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 14 years from 2000 to 

2013. The second column provides the percentage of days for which salinity (EC) 

measurements have been monitored for each site. Over the past 14 years, the availability of 

daily salinity measurements increased significantly to 91% in 2011 and then dropped 

substantially to 76% in 2012–13. 

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. 

 

Figure 7 Lake Fletcher, Dareton, NSW. Arthur Mostead, 2010 
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Table 7 Availability of monitoring data for all BSMS end–of–valley and interpretation monitoring sites, 2000 

to 2013 

Year 
Aggregate % of days with 

EC record 
Aggregate % of days with 

flow and EC record 

2000 49% 43% 

2001 51% 46% 

2002 64% 60% 

2003 67% 62% 

2004 80% 75% 

2005 74% 70% 

2006 80% 76% 

2007 67% 64% 

2008 76% 74% 

2009 77% 75% 

2010 79% 78% 

2011 91% 86% 

2012 83% 80% 

2013 76% 74% 

 

Table 8 lists end–of–valley and interpretation sites for which data gaps in either flow or EC have 

been identified for 2012–13. Data gaps are deemed to have occurred where EC or flow was 

recorded less than 95% of the time over 2012–13. They arise as a consequence of equipment 

malfunction, flood and dry conditions, or poor quality data. Salinity cannot be recorded if the 

equipment is damaged or inaccessible due to floods or if the water level at a site falls below the 

measuring probe (a condition indicating negligible or zero flow).
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Table 8 End–of–valley and interpretation sites with less than 95% data availability for 2012–13 

Site Measure 
No. of days with 

records 
% of year with 

records 

Macquarie at Carindaa salinity 0 0% 

Avoca at Quambatookb salinity 0 0% 

Broken at Casey’s Weirb salinity 0 0% 

River Murray at Murray Bridgec flow 0 0% 

River Murray at Red Cliffsd flow 0 0% 

Campaspe at Campaspe Weirc flow 0 0% 

Castlereagh at Gungalman Bridge salinity 28 8% 

River Murray at Red Cliffs salinity 47 13% 

Warrego at Barringun No 2 salinity 74 20% 

Cuttaburra at Turra salinity 128 35% 

Ballandool at Hebel Bollon Rd salinity 305 42% 

Briarie at Woolerbilla—Hebel Rd salinity 221 61% 

Paroo at Caiwarro salinity 244 67% 

Moonie at Fenton salinity 247 68% 

Bokhara at Hebel salinity 247 68% 

River Murray at Lock 4 flow 273 75% 

Narran at New Angledool 2 salinity 280 77% 

Culgoa at Brenda salinity 299 82% 

Bogan at Gongolgon flow 332 91% 

River Murray at Lock 6 salinity 337 92% 

River Murray at Murray Bridge salinity 340 93% 

a Salinity data stopped on 5 January 2012. 

b Site with no salinity. 

c Site with no flow. 

d Flow data stopped in October 1994. 

Note: ACT data not available at 24 October 2013. 
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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. 

Table 9 is a summary report card of flow and salinity data for each end–of–valley site  

(see Figure 5 for site locations). The full details of state and territory government valley actions 

are provided in the individual governments’ reports. 

Appendix E compares salinity levels and salt loads in 2012–13 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. 

 

Figure 8 Aerial view of irrigation development in the Murray–Darling Basin. Arthur Mostead, 2007 
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Table 9 End–of–valley summary report card 2012–13 

Site 
AWRC 

No. 

No. of 
days 
with 

salinit
y 

recor
ds 

No. of 
days 
with 
flow 

record
s 

Days 
with 
flow 

above 
zero 

Salinity (µS/cm) Flow (ML/day) 

Mea
n 

Media
n 

80%ile Peak Mean 
Media

n 
80%ile Peak 

South Australia 

River Murray at Lock 6 426510 365 365 365 281 322 359 437 19245 12232 37198 50101 

River Murray at Lock 4 426514 364 273 273 312 313 426 492 11806 8942 18267 33572 

River Murray at Morgana 426554 365 364 364 356 382 516 537 17625 11370 36400 44600 

River Murray at Murray 
Bridgeb 

426522 340 NA NA 378 391 487 550 NA NA NA NA 

NSW 

Murrumbidgee at 
Balranald 

410130 365 365 365 159 157 186 279 3409 1773 186 9886 

Lachlan at Forbes 412004 350 365 350 417 384 524 712 2079 1726 2590 11173 

Bogan at Gongolgon 421023 365 332 309 479  573 785 112 27 83 1179 

Macquarie at Carindac 421012 0 365 294 NA NA NA 0 331 152 675 1440 

Castlereagh at 
Gungalman Bridge 

420020 28 365 162 670 689 724 795 55 0 76 979 

Namoi at Goangra 419026 365 365 358 500 498 617 1171 571 113 550 9212 

Mehi at Bronte 418058 365 365 345 461 432 632 829 171 50 112 3344 

Barwon at Mungindi 416001 365 365 326 317 286 415 594 1574 272 1052 30798 

River Murray at 
Heywoods 

409016 365 365 365 59 58 60 68 14232 14587 19801 33257 

Darling at Wilcannia 425008 365 365 365 663 611 780 1667 4624 2011 9631 20530 

River Murray at Red 
Cliffsd 

414204 47 NA NA 144 150 170 190 NA NA NA NA 

River Murray at Lock 6 426510 365 365 365 281 322 359 437 19245 12232 37198 50101 

Victoria 

Wimmera at Horsham 
Weir 

415200D 365 365 353 1368 1286 1784 2320 71 41 147 401 

Avoca at Quambatooke 408203B NA 365 105 NA NA NA NA 2 0 3 50 

Loddon at Laanecoorie 407203B 365 365 365 644 592 684 1174 286 182 401 4441 

Campaspe at Campaspe 
Weira 

406218A 365 NA NA 465 456 493 718 NA NA NA NA 

Goulburn at Goulburn 
Weirf 

405259A 365 362 362 64 55 79 135 3834 1699 6380 21770 

Broken at Casey’s Weirg 404217B NA 365 365 NA NA NA NA 10 7 14 45 

Ovens at Peechelba East 403241 365 365 365 67 61 90 157 3237 1355 5989 25307 

Kiewa at Bandiana 402205 365 365 365 37 37 45 62 1537 1113 2720 5930 

River Murray at 
Heywoods 

409016 365 365 365 59 58 60 68 14232 14587 19801 33257 

River Murray at Swan Hill 409204 365 365 365 110 105 122 338 9705 5854 20096 22261 

River Murray at Lock 6 426510 365 365 365 281 322 359 437 19245 12232 37198 50101 

Queensland 

Moonie at Fenton 417204A 247 347 171 150 147 178 315 570 0 37 22046 
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Site 
AWRC 

No. 

No. of 
days 
with 

salinit
y 

recor
ds 

No. of 
days 
with 
flow 

record
s 

Days 
with 
flow 

above 
zero 

Salinity (µS/cm) Flow (ML/day) 

Mea
n 

Media
n 

80%ile Peak Mean 
Media

n 
80%ile Peak 

Ballandool at Hebel—
Bollon Rd 

422207A 305 365 179 394 436 452 635 13 0 22 152 

Bokhara at Hebel 422209A 247 365 207 275 259 375 469 98 9 191 1061 

Briarie at Woolerbilla—
Hebel Rd 

422211A 221 365 92 294 296 339 447 270 0 1 7946 

Culgoa at Brenda 422015 299 365 232 319 299 450 539 541 71 332 8723 

Narran at New Angledool 

2 

422030 280 365 208 332 328 450 544 363 4 234 5339 

Paroo at Caiwarro 424201A 244 365 144 99 94 121 133 34 0 19 1740 

Warrego at Barringun No 

2 

423004 74 365 73 310 305 348 385 15 0 0 226 

Cuttaburra at Turrah 423005 128 365 23 441 437 471 501 0.01 0 0 0.74 

ACT 

Murrumbidgee at Hall’s 
Crossing 

410777 362 362 362 205 192 270 322 1392 910 1992 16293 

 
a 95%ile for BSMS salinity target at Morgan. 
b Site with no flow. 
c Salinity data stops on 5 January 2012. 
d Flow data stops in October 1994. 
e Spot salinity data ends in September 2008. 
f Used flow data for 405200A (Goulburn River at Murchison). 
g Site with no salinity. 
h Flow data zero from 26 July 2012. 
Note: 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 9 Figure 5: End–of–valley target site locations 
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4. Response to the Independent Audit Group for Salinity 

In 2012–13, 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 2011–12 (MDBA 2013a). The audit recommendations that are applicable to MDBA are 

itemised and progress is reported in Table 10. 

Progress on some recommendations has been delayed because of significant demand on MDBA 

and jurisdictional staff to provide input to the finalisation of the Basin Plan.  

Some recommendations also require work over many years and will be considered within the 

context of the future directions for salinity management that will arise from the general review of 

salinity identified as a priority activity for 2013–14 (Section 5). 

 

Figure 10 Salt on a dried out wetland near Wellington, South Australia. Arthur Mostead, 2008 
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Table 10 2011–12 audit recommendations, MDBA’s response and progress 

IAG–Salinity recommendations 
MDBA response to 
Ministerial Council  

(June 2013) 
Progress (October 2013) 

Recommendation 1: Redefinition 
of the salinity risk expected in 
2050 to guide future program 
development 

The BSMAP updates the projected 
salinity risk for the Basin in 2050 as a 
basis for prioritising future actions 
and funding and based on past 
trends, works and measures, 
impacts, environmental watering, 
possible reduced irrigation footprint, 
possible increased agricultural 
production and emerging salinity 
risks. 

The current BSMS program 
ends in 2015. Depending on 
the level of funds made 
available to MDBA through 
joint programs, a review of 
the current BSMS program is 
scheduled in 2014. The 
salinity risks in 2050 will be 
assessed as part of this 
review and for designing any 
future joint salinity 
management programs for 
the Basin in context of the 
Basin Plan. 

Several projects were completed in 
2013 to address this 
recommendation. They included 
reassessments of catchment salinity 
projections through the review of 
end–of–valley targets and ‘Legacy of 
History’ register entries with 
significant salinity impacts and 
assessments of changes in salinity 
impacts due to possible changes in 
irrigation in the riverine plains. 

Preparatory work for a general 
review of salinity management in the 
Basin has been initiated with a view 
to assessing the level of risk posed 
by the current and future flow regime 
and recommending cost–effective 
management options commensurate 
with the level of risk. 

Recommendation 2: 
Accountability for salinity impacts 
of environmental watering 

The policy principles for 
environmental watering be evaluated 
through modelled scenarios of 
salinity and dilution impacts, 
including lag times, of various 
watering options for selected icon 
sites outside TLM program and be 
undertaken by the Commonwealth 
Environmental Water Holder 
(CEWH), the BSMAP and MDBA. 

The Basin–wide plan and policy 
framework for managing the potential 
impacts and responsibility for 
reporting the accountable actions 
from environmental watering as 
required under Schedule B be settled 
between the CEWH and the 
operating jurisdictions. 

MDBA supports this 
recommendation. 

Initial work by MDBA to 
develop policy principles for 
accountability for salinity 
impacts of environmental 
watering identified 
differences between 
contracting governments 
about the preferred approach 
for including the impacts 
under the current BSMS 
accountability framework. 
MDBA is keen to continue to 
facilitate discussions between 
contracting governments to 
agree on policies for 
accountability for salinity 
impacts of environmental 
watering. 

All modelling work completed so far 
has been synthesised to inform the 
general review of salinity 
management in the Basin. Additional 
scenario modelling work has also 
been identified. 

However, the ability to model 
additional salt mobilised from sites 
outside TLM icon sites is limited by 
incomplete understanding of salt 
mobilisation patterns from these 
sites. 

It is expected that the general review 
will make key recommendations 
about pathways to progress 
accountability for managing salinity 
impacts related to environmental 
watering. 

These pathways will include watering 
by the CEWH. 
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IAG–Salinity recommendations 
MDBA response to 
Ministerial Council  

(June 2013) 
Progress (October 2013) 

Recommendation 4: The BSMS 
model success story 

The success of the BSMS is 
promoted to demonstrate how good 
multigovernment programs can work 
when roles and responsibilities are 
well developed; an adaptive 
management framework is used and 
excellent jurisdictional collaboration 
and commitment to progressing the 
strategy occurs. 

MDBA supports this 
recommendation. 

The level of investment to 
progress this 
recommendation will depend 
on the resources made 
available to MDBA by 
contracting governments 
through joint programs. 

This recommendation was not 
progressed in 2012–13. However, 
promotion of BSMS success stories 
may occur at a later stage after the 
general review of salinity 
management is completed. This will 
depend on the availability of 
resources to MDBA from the joint 
program. 

Recommendation 5: Review of the 
monitoring framework for the 
Basin Salinity Management 
Program 

Review the monitoring framework to 
ensure that spatial distribution, 
priority salinity risk areas and 
environmental watering sites are all 
adequately assessed. The review to 
include confirmation of the monitoring 
protocol, the maintenance of 
instrumentation, the handling of 
missing data and the selection of 
data to meet the requirements for  
real–time data analysis and 
predictive modelling of salinity 
impacts. 

MDBA supports this 
recommendation. 

The BSMS operational 
protocols provide a general 
guide for the required 
monitoring standards. MDBA 
routinely carries out quality 
assurance of the salinity data 
provided to it from  
MDBA–supported monitoring 
sites. However, salinity is 
monitored at a large number 
of other locations within the 
Basin by state agencies and 
other organisations. Quality–
assured data is not provided 
to MDBA from non–MDBA 
sites. 

Through the BSMS, MDBA is 
currently reviewing the  
end–of–valley targets in 
Appendix 1 of Schedule B. 
This review includes a 
general review of salinity 
monitoring at the  
end–of–valley target sites. 

In 2012–13, MDBA conducted a 
review of salinity monitoring carried 
out by the organisation. The review 
was mainly aimed at maintaining 
essential monitoring activities and 
sites with a declining funding base for 
water quality monitoring. The end–
of–valley targets review project 
reported the level of salinity 
monitoring at end–of–valley target 
sites. 
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5. Key priorities for 2013–14 

Key priorities for 2013–14 and beyond include the completion of the obligations in Schedule B 

of the Murray–Darling Basin Agreement, the continuation of ongoing projects and initiation of 

new projects to progress the broad objectives set out in the BSMS. Priorities are also aligned 

with the high-priority recommendations provided by the IAG–Salinity. 

In 2013–14, the main priorities for the BSMS program include the following. 

1. Deliver Schedule B obligations, specifically: 

a. annual reporting 

b. the annual independent audit 

a. reviews of accountable actions that are itemised on the salinity registers, and 

the assessment of new actions that may require inclusion on the salinity 

registers 

c. ongoing review and improvements of hydrological models that underpin in–river 

salinity assessments. 

2. Undertake a general review of salinity management in the Basin in the light of the approved 

Basin Plan and the pending completion of the 15–year term of the BSMS (2001 to 2015) in 

order to: 

a. assess salinity risks in the context of contemporary understandings of climatic 

variability, projected salinity impacts of historical developments, current salinity 

management activities, environmental watering and future development activities 

b. make recommendations on the most cost-effective strategy to manage the  

long–term and operational salinity outcomes required by the Basin Plan and the 

Murray–Darling Basin Agreement and the necessary institutional arrangements to 

implement future management arrangements. 

3. Document improvements to the River Murray flow and salinity model (MSM–BigMod) to 

support its accreditation to: 

a. enable the use of the most up–to–date model for determining existing salinity 

register entries 

b. provide an accredited technical basis for simulating the salinity impacts of 

environmental watering activities and hence enable their inclusion on the salinity 

register. 

4. Finalise the 61 EC joint works and measures program (the salt interception schemes) 

established under the BSMS and review the operations of the schemes to develop options 

to better manage river salinity. 



Basin salinity management strategy 2012–13 annual implementation report 

Page 43  
 

5. Following the general review of salinity management in the Basin, carry out additional work 

required for the review of the operation of Schedule B (clause 35 of the Schedule), due by 

31 December 2014. 

These priorities require substantial resources from the BSMS program of MDBA and the 

partner governments. Current capacity in the BSMS program as a whole may not be sufficient 

to deliver all of these priorities within the 2013–14 financial year. In particular, progress may be 

constrained by the level of funding made available through the joint government program. 
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Appendix A: Extract from the Report of the IAG–Salinity 2012–13  

Executive summary and recommendations 

Introduction 

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

salinity management strategy (BSMS) (MDBC 2001). In December 2008, the Murray–Darling 

Basin Commission was succeeded by the Murray–Darling Basin Authority (MDBA).  

Schedule C to the Murray–Darling Basin Agreement, which set down the legislative framework 

for the implementation of the BSMS, became Schedule B to the Murray–Darling Basin 

Agreement, which is Schedule 1 to the Water Act 2007 (Cwlth). 

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

out an annual audit’, whose task is to review progress on implementing the BSMS.  

The four members of the present Independent Audit Group for Salinity (IAG–Salinity) were 

appointed in November 2013. 

The terms of reference for the IAG–Salinity (Appendix 1) and Schedule B (Appendix 2) require 

the group to review progress on the BSMS both broadly and in terms of the steps laid down in 

the schedule. The terms of reference also require the audit to focus on the specific 

measurement and recording of progress with the BSMS and the outcomes at 30 June each 

year. 

This report presents the consensus view that the IAG–Salinity has reached in undertaking the 

audit covering the 2012–13 financial year. The state contracting governments, the Australian 

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

status of five–year rolling reviews, and BSMS salinity register entries or adjustments.  

The Australian Government (Department of the Environment) also submitted a brief report 

related to environmental watering activities. 

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

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

and with members of MDBA. The recommendations were developed and jurisdictions were 

given an opportunity to provide factual comments on the audit report. 

The 2012–13 context for BSMS implementation 

In 2012–13, continuing flows in the River Murray meant that about 1.4 million tonnes of salt 

flowed to the sea during the year—below the average of 2.9 million tonnes per year over the 

preceding three years. The continuous good flow meant that the expected high salinities on a 

post–flood recession did not occur in the lower Murray. 

The acceptance of the Basin Plan and the near completion of the BSMS has focused attention 

on how salinity should be managed in the Murray–Darling Basin (MDB) in the future.  

A work plan has been developed for the General Review of Salinity Management to explore the 

current salinity threats, ongoing management and potential need for a new Basin–wide 

management strategy. The uncertain future for the funding for joint MDBA programs, upon 

which the cooperative approach to salinity management between the jurisdictions has been 
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based, is an area of concern. It has been the high level of cooperation supported by the joint 

funding which has led to the success of the implementation of the BSMS. This is the fourth year 

that the Basin salinity target at Morgan (800 EC for 95% of the time, as defined in Schedule B 

during the 1975–2000 benchmark period) has been reached. 

Observations of groundwater changes have indicated that the salinity issues in the dryland tend 

to be cyclical and related to climate. For instance, the watertable levels in the Goulburn and 

Loddon areas fell during the drought, but have risen in recent years because of the return of 

rain. The results of the five–year reviews in these dryland areas indicate that there are still likely 

to be future small increases in salinity impacts. However, greater understanding of the cyclical 

nature of the groundwater levels in both the irrigated and dryland areas will provide a better 

estimate of the salinity threat in the future. This is being examined in the General Review of 

Salinity Management that is currently under way. 

It is evident from the substantial increase in knowledge of salinity processes and trends in the 

Basin over the past 13 years that the projected 2050 levels of salinity, predicted in 1999, were 

overestimated. The General Review of Salinity Management will consider future risks and  

cost–effective management options. It is very important that the projected salinity risks, and 

their likely impacts, are re–evaluated so that future initiatives can be best targeted to ensure 

that the significant gains in salinity management over the previous years are maintained into 

the future. The southern jurisdictions were concerned that any adjustment to program funding 

be based on future requirements for the management of the ongoing salinity threat in the Basin, 

and that the experiences people and businesses had with salinity in the 1990s, which led to the 

BSMS, are not forgotten. 

The purchase of entitlement water by the Commonwealth for the environment is strongly 

supported, but the accountability framework for the salinity impacts of environmental water use 

is still to be settled. The Commonwealth is the largest holder of entitlement water in the Basin 

and it is essential that the impacts of the use of that water be included in the framework for 

managing salinity in the Basin. There is not yet an agreement on the accountability for any 

salinity impacts or dilution benefits; nor have responsibilities been assigned to jurisdictions for 

notifying MDBA of any reportable actions that may have an effect on salinity outcomes within 

the Basin. 

The integration of the BSMS into the new salinity management arrangements adopted to 

implement Schedule B to the Murray–Darling Basin Agreement, which is Schedule 1 of the 

Water Act 2007, in the next year is an important step, and there are a number of important 

attributes developed during the implementation of the BSMS that should not be lost.  

The focus on implementing the strategy and the reporting framework set out in Schedule B has 

ensured a continuous improvement in both the understanding of the salinity process and in the 

ability to modify actions to meet the targets set out in the BSMS. It is important that the  

Basin–wide focus is maintained and future actions sustain the gains made in arresting the 

threats from salinity.
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The salt interception schemes (SISs) have been the primary source of salinity credits that 

appear in the registers. While the costs of running and maintaining the infrastructure are high, 

the efficiency gains that can be made mean that the SISs should consider the needs of the 

system in the first instance, rather than being budget driven. Otherwise, the gains in salinity 

management may be compromised in the long–term. While the net level of credits in terms of 

salinity effect is 165 EC across the Basin, a substantial positive credit (in the order of 100 EC) 

is most likely required in the long term to maintain compliance. 

Progress in implementing Schedule B—items for special mention 

Implementation of the BSMS 

It is evident that the implementation of the BSMS has been very successful and that significant 

outcomes for the Basin have been achieved. The strategy has nine elements based on the 

understanding of the system in 2001 and the management actions that may improve the salinity 

at the Basin salinity target at Morgan. Much more data, experience and knowledge have been 

gained since the commencement of the strategy and it is appropriate that it be reviewed. 

Integration within the new salinity management arrangements is also expected to occur in the 

next period. The IAG–Salinity considers that there are a number of elements of the BSMS that 

have made it particularly successful and that should be considered for inclusion in the new 

arrangements: 

 A Basin–wide approach to salinity management and accountability has focused the 

program on achieving the target set at Morgan. 

 Data and knowledge updated every five years provided a basis for good  

decision–making and an improvement in understanding of how the system behaves. 

 The register system has allowed jurisdictions to trade–off the positive and negative 

impacts of actions they may take. 

 Governance arrangements (that is, a strategy supported by a jurisdictional committee 

focused on achieving the targets in the strategy) have worked well. 

Current salinity management in the Basin 

The modelled salinity target at Morgan over the 1975–2000 benchmark period (that is, below 

800 EC for 95% of the time) has been met for the fourth year in a row. The SIS program has 

contributed to this success in low–flow years by reducing highly saline groundwater accessions 

to the river. Dilution from high flows over recent years after the return to average rainfall has 

also had a significant effect. Table 111 shows that the model prediction for river salinity at 

Morgan over the benchmark period is less than 800 EC for 96% of the time.

                                                 
1 Tables and figures in this appendix have been renumbered from the original report to aid readability. 
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Table 11 Modelled salinity levels (EC) at Morgan, South Australia, for baseline year 1988 and 2013, 

incorporating implemented salinity management based on the 1975–2000 benchmark period 

Period Time interval Average 
Median 

(EC) 

95 
percentile 

(EC) 

% time 
greater 

than 
800 EC 

% time 
less than 
800 EC 

25 years 

Modelled baseline 

conditions  

1975—2000 

665 666 1058 28% 72% 

25 years 

Modelled 2013 

conditions  

1975—2000 

491 486 781 4% 96% 

 

The effect of salinity management in the MDB on salinity at Morgan based on both salinity 

measurements and modelled salinity, with and without intervention, is shown for the duration of 

the BSMS in Figure 1 and for the past two years in Figure 2. Without salinity management 

intervention, salinity at Morgan would have exceeded the 800 EC target for most of the June 

2007 to January 2010 period, with occasional breaches in other years. The continuous high 

flows in the River Murray over the two and a half years from August 2010 until October 2012 

were considerably larger than salt inflows into the river, but salinity then increased in the 

subsequent nine months. However, it is difficult to quantify the impact of salinity management 

intervention during the three years because of the small differences in low salinity 

concentrations relative to the uncertainty in the modelling results. 

The significant reduction in salinity at Morgan in the dry years, particularly 2006 to 2010, shows 

the impact of actions under the BSMS in reducing salinity in the lower Murray. It is important to 

continue to monitor the Morgan target as irrigation footprints, environmental watering and river 

flows change under the implementation of the Basin Plan. 
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Figure 11 Mean daily observed salinity levels at Morgan from July 2000 to June 2013 (blue line)  

Notes: The mean levels are compared to modelled salinity levels for historical actions (green line) and modelled salinity levels 

without salt interception schemes, improved land and water management actions and additional dilution flows (‘no further 

intervention’ scenario) (red line), and average daily River Murray flow (teal) between Lock 1 and Lock 2. The difference is 

primarily attributed to salinity management actions and is significant during dry conditions. 

 

Figure 12  Mean daily observed salinity levels at Morgan from July 2011 to June 2013 (blue line) 

Notes: The mean levels are compared to modelled salinity levels for historical actions (green line) and modelled salinity levels 

without salt interception schemes, improved land and water management actions and additional dilution flows (‘no further 

intervention’ scenario) (red line), and average daily River Murray flow (teal) between Lock 1 and Lock 2. The difference is small, 

indicating that during these flow conditions the impact of salinity management actions is relatively small compared to the model 

uncertainty. 

.
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BSMS review 

Knowledge and modelling of the Basin salinity threats have improved over time, and it is now 

evident that projections for the salinity problem have been overestimated although still 

significant. The investment in data collection, the modelling of the system and the successful 

works and measures program have delivered major salinity credits on the registers, and have 

ensured that the target at Morgan has been met, particularly through the drought years. 

The salt interception program is on schedule to deliver an average salinity reduction of greater 

than 61 EC at Morgan. The BSMS predicted that further credits were needed, and the 2008 

mid-term review of the strategy recommended the development of a subsequent works and 

measures program to deliver a 40 EC credit for the second half of the strategy.  

However, increased knowledge of the Basin suggests that further credits are not necessary at 

this time. This should be investigated in the current General Review of Salinity Management. 

The SISs are essential for the continuous management of salinity in the Basin.  

However, as reported in the 2011–12 IAG–Salinity report, efficiencies and savings may be 

made by adjusting how the system is run. 

Environmental watering 

The purchase of water entitlements for environmental activities is changing the use and 

distribution of water in the Basin. Environmental watering using Commonwealth and state held 

water has not been included on the registers, and consequently the registers do not accurately 

reflect the salinity debits and credits operating in the Basin. The IAG–Salinity has been seeking 

a resolution of this matter over the past four years (MDBA 2010, 2011a, 2012, 2013a). Some 

case studies currently under way, particularly as part of The Living Murray (TLM) program, 

should give a better basis for assessing environmental watering, but early evidence suggests 

that it may provide a positive outcome for salinity management in the Basin in the long–term. 

The salinity threats from environmental watering of specific sites may be able to be managed 

through real-time stream operations. However, unless this activity is planned and accounted for 

there is no certainty about its impact on the Morgan target and the implications for the broader 

management of salinity. 

Flood recession and salt mobilisation from the floodplains 

An important investigation by MDBA (2014) has identified the Lock 5 to Lock 6 reach as an 

area where there is significant uncertainty about the amount of salt mobilised during flood 

recession. The unaccounted salt load in the MDBA river model (BigMod) is high  

(185 tonnes per day). South Australia is also investigating how it may include the floodplain in 

the groundwater models that cover this section of the river. This will provide greater 

predictability for meeting the target at Morgan and a clearer picture of the salinity threat from 

the floodplain.
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Coal seam gas and coal mines 

The development of the coal seam gas (CSG) industry and the increase in the number of coal 

mines (which can contribute significant amounts of water and salt) have been expected to add 

a new dimension to salinity management in the Basin. However, the policy settings in New 

South Wales (NSW) and the low water content of the planned extractions indicate a low threat 

to the Basin from the NSW activity. In Queensland, there are plans for significant volumes of 

water and salt to be extracted. Queensland was not able to provide the IAG–Salinity with 

adequate surety of the level of salinity threat, as there is no centralised database or analysis of 

the data that can provide the knowledge required. On this basis, the risk is considered to be 

high. 

End–of–valley targets 

The framework for managing salinity across the Basin includes end–of–valley targets (EoVTs) 

for each region. The Morgan target, as the Basin EoVT, has been very useful as it has been 

related to at–risk assets, and management actions have been applied to protect those assets. 

The jurisdictions have reported against the targets for the sub-catchments, providing a check 

on the level of salinity (load and concentration) coming from each catchment. However, the 

catchment communities did not really adopt these targets as there was a perception that the 

1999 salinity audit had overstated the extent of the problem and, over time, salinity did not 

reach the predicted levels across these landscapes. Therefore, the funding went into SISs and 

improved irrigation practices, where greater gains could be made. A review of EoVTs by MDBA 

has indicated that the targets were over–engineered, considering the level of risk.  

A reconsideration is warranted of how the EoVT can be used to inform the community of the 

actions required, if it is still expected that the community needs to include salinity management 

in its plans; otherwise, local issues will dominate these choices. 

Land management strategies 

A number of elements of the strategy are targeted to dryland areas of the Basin. Landholders in 

upstream catchments that have a high salinity threat need a range of land management options 

to better manage the threat. Those options provide a local benefit and have increased on–farm 

production while protecting native habitat in the Basin. Unfortunately, it has not been possible 

to attribute a credit on the registers to this work. NSW attempted to do so for the Murrumbidgee 

River, but the credit was too small to consider as a register item. Given the continued 

investment since that time in the Murrumbidgee catchment, it could now show a credit if the 

changes were recalculated. Better understanding of salinity processes in the dryland areas has 

meant that longer term salinity threats may not be as high as originally predicted. 

The monitoring framework 

The monitoring of sites in the Basin to meet EoVTs and the compilation of data to support 

models and evaluate trends are essential if the Basin is to be managed in a sustainable way. 

MDBA has completed a review of the EoVTs and the associated monitoring sites.  

This has been accepted by the jurisdictions. All of the jurisdictions have undertaken reviews of 

monitoring networks, which has resulted in the rationalisation (loss) of both surface water and 

groundwater sites. None of the EoVT sites has been affected. The audit panel was not provided 

with information on these reviews and consequently cannot comment on the methodology used 

in the rationalisation. The concern is that key gauges may be removed in this process, affecting 
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future understanding of catchment processes, particularly in high salinity threat areas and at 

environmental watering sites. Monitoring is also occurring in irrigation areas, and the future 

collection of data to support modelling in those areas may also be an issue.  

A transparent review process based on an agreed risk assessment would potentially overcome 

this. 

Benchmark period 

The benchmark period was set based on available data at the time and the need to select a 

sufficiently long and variable period to represent the longer climatic records.  

This was appropriate for the BSMS, but following the General Review of Salinity Management it 

may be possible to further reduce the uncertainty in the models if a longer run of information is 

included as part of the benchmark period. Further climate, flow, level and salinity data collected 

in the Basin has improved our understanding of the salinity processes that operate in the Basin. 

In addition, the catchment has been through the worst drought on record (the millennium 

drought), broken by significant floods. The sequence of extremes has provided knowledge of 

how catchments respond to extremes in climate that were not experienced in the benchmark 

period. Recent salinity data in catchments has suggested that the behaviour of some 

catchments is different from the behaviour calibrated and conceptualised in the benchmark 

models. On this basis, to improve the certainty in salinity registers, the benchmark period and 

models should be extended, reconceptualised and calibrated to include the more recent years. 

As a first check, models should be validated in the extended period to determine whether they 

are performing adequately in this climatically unique period. 

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

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

16.(1) A State Contracting Government must take whatever action may be necessary: 

(a) to keep the total of any salinity credits in excess of, or equal to, the total of any salinity 

debits, attributed to it in Register A; and 

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

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

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

Register B shows NSW and South Australia to be in net credit, and Victoria slightly in debit.  

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

register entries. 

Opinion on register balances 

The IAG–Salinity has examined the registers as provided for this audit and has come to the 

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

Opinion on MDBA’s accuracy in maintaining the registers 

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

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

incorporated in this report. 

Recommendations 

The following are the recommendations of the IAG–Salinity in descending order of priority.  

The recommendations were arrived at through a review of the reports of the jurisdictions, the 

annual BSMS implementation reports, and past IAG–Salinity reports, followed by discussion 

with representatives of the jurisdictions and the catchment management authorities (CMAs). 

1. BSMS review 

In regard to the General Review of Salinity Management, the IAG–Salinity considers that the 

following features should be continued in the future salinity management arrangements: 

 The Basin salinity target at Morgan is a target connected to assets at risk and agreed 

actions are implemented to ensure that the target is met. 

 There is a Basin–wide focus for salinity management as a major water quality issue for 

the Basin. 

 Data and knowledge of the system continually improve and support good  

decision–making. 

 Knowledge of the system and the models are upgraded every seven years through  

‘fit–for–purpose’ model development, providing increasing surety about the outcome. 

 The intent of Schedule B in providing the register system is maintained, given that it 

focuses the management of salinity and provides for trade–offs that cater for changing 

circumstances in each jurisdiction. 

 The SISs provide surety in meeting the salinity target at Morgan. 

 The governance arrangements for the BSMS (annual reviews, the joint jurisdictional 

programs and advisory group, the mid–term review and the independent audit of the 

registers and activities) have worked well. 

There are areas of the BSMS that could not deliver as originally expected and need further 

consideration: 

 The upstream EoVTs were unrelated to upstream assets and were set as targets 

relevant to the Morgan target. However, there was little upstream community ownership 

or agreed management actions in the catchments to achieve those targets. 

 The broadacre agriculture and revegetation elements, while delivering local benefits, 

have not provided joint outcomes at the Basin scale that could be accounted for at 

Morgan.
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2. Environmental water 

(a) Three new register items should be added to the registers with notional values to cover: 

i. environmental water recovery 

ii. use of water for environmental purposes 

iii. environmental works and measures (initially covering TLM works). 

(b) The policy principles for environmental watering and use of environmental works should 

be evaluated through modelled scenarios of salinity and dilution impacts by the 

Commonwealth Environmental Water Office (CEWO), the Basin states/territory and 

MDBA. 

(c) The Basin–wide plan and policy framework for managing impacts and responsibility for 

reporting the accountable actions from environmental watering and use of 

environmental works as required under Schedule B should be settled between the 

Commonwealth, MDBA and the operating jurisdictions. 

3. Monitoring reviews 

(a) In reviews of monitoring sites conducted by jurisdictions, the reviews: 

 need to be made available to the IAG–Salinity 

 should show they meet the jurisdictional BSMS reporting obligations 

 should be based on a risk approach to match the management regime for data 

collection and improvement in models 

 should adopt a scientific approach to minimise the loss of information in the 

monitoring network. 

(b) The agreed protocols for collecting salinity data need to be updated and adopted. 

(c) Queensland has salinity hazards arising from CSG operations and irrigation and 

requires a better combined monitoring network if it is to analyse them. 

4. CSG water in Queensland 

(a) Queensland adequately monitors salinity hazards arising through CSG operations and 

associated irrigation, which will require a better combined monitoring database. 

(b) The potential cumulative impacts of CSG and any associated irrigation in Queensland need 

to be assessed to determine whether they are a threat to the Basin salinity program.
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5. End–of–valley targets 

(a) In the future salinity arrangements, catchment EoVTs should be based on requirements 

of upstream and downstream assets (as detailed in the End–of–Valley Target Review). 

On this basis, targets should be representative of the salinity regime that will affect the 

agreed assets, and should not be constrained to the threshold and exceedance 

percentiles. This will assist in making the link between targets and community-driven 

management of potential asset impacts. 

(b) Salt load requirements should only be required as part of EoVTs where they are 

relevant to assets. 

6. Outstanding register items 

(a) Queensland should provide written evidence to MDBA of the low salinity risk catchments 

that will affect the Morgan target and do not require any further work to assess them for a 

register entry. 

(b) Queensland, with assistance from MDBA, should undertake an analysis to determine the 

level of salinity threat in the Border Rivers catchment and needs to consider whether it is a 

significant item for salinity register purposes. 

(c) NSW should formally advise MDBA of its schedule for its upcoming salinity register reviews. 

7. Modelling 

(a) By the end of the BSMS, MDBA should assess how closely the benchmark period matched 

the 2000–2015 climate (on average) and assess the magnitude of the difference between 

recorded and dynamically modelled Morgan salinity. 

(b) A risk–based approach should be applied to model improvement as part of the  

seven–year review process, in line with the principle that further investment in model 

development should be driven by the salinity risk and the level of data available. 

(c) Priority should be given to understanding and modelling physical linkages between rivers, 

floodplains and groundwater.
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Recommendations of previous IAG–Salinity Reports not considered 

elsewhere 

Many of the important recommendations from the 2010–11 and 2011–12 reviews have been 

progressed but not completed. Rather than being brought forward as new recommendations, 

those recommendations have been classified here as progressing or completed. 

Recommendations being progressed 

1. Redefinition of the salinity risk expected in 2050 to guide future program 

development (Rec 1, 2012): The Basin Salinity Management Advisory Panel (BSMAP) 

update the projected salinity risk for the Basin in 2050 as a basis for prioritising future 

actions and funding based on past trends, works and measures, impacts, environmental 

watering, possible reduced irrigation footprint, possible increased agricultural production 

and emerging salinity risks. Progressing: The General Review of Salinity Management has 

commenced and is planned to be completed in June 2014. 

2. The Basin salinity management strategy model success story (Rec 4, 2012):  

The success of the BSMS is promoted to demonstrate how good multi-government 

programs can work when roles, responsibilities and accountabilities are well developed; an 

adaptive management framework is used and excellent jurisdictional collaboration and 

commitment to progressing the strategy occurs. Progressing: It is expected that the 

recommendation will be progressed following the General Review of Salinity Management. 

3. Salt interception program review (Rec 8, 2011): The salt interception program is 

reviewed to consider optimising the system, taking into account the increasing maintenance 

requirement and the operational costs and capital investment made. Progressing: MDBA 

commenced a review, which will be completed during 2013–14. 

4. Updated economic valuations in the registers and forward projections based on 

salinity risk (Rec 9, 2011): The registers be interpreted annually for policymakers, 

providing a current and forward economic valuation based on the values in the registers 

(which are in current dollars) and the level of credits needed into the future, taking into 

account any increase in credits to meet the target at Morgan. Progressing: To be 

considered in the future arrangements for salinity management. 

5. Flood recession salinity risks (Rec 1, 2010): That MDBA, with support from the BSMAP, 

continue this program as a matter of urgency and prepare the operational plan required to 

manage the salinity risks. Progressing: MDBA has completed its review, which indicates 

that the section of the floodplain that provides the most threat is a section of the Murray 

between Lock 5 and Lock 6 (Chowilla). South Australia is undertaking analyses of the 

floodplains to bring them into its modelling.
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Recommendations completed or not progressed 

6. Salinity impact zoning for Sunraysia NSW (Rec 10, 2011): NSW reports a low risk with 

little new development and therefore does not intend to progress salinity impact zoning. 

However, it will bring any approved new developments to the registers. Completed. 

7. Irrigation Salinity Accountability Framework (Rec 10, 2010): Completed.  

The only outstanding issue was the Riverine Plains analysis, which was reviewed and 

completed in 2012–13. 

8. Salinity expertise for the Commonwealth Environmental Water Holder (Rec 11, 2010): 

Not progressed. 

9. Alignment of BSMS with catchment action plans (CAPs) (Rec 11, 2009): Completed. 

10. Priority for upland catchment actions (Rec 6, 2011): Not progressed. Considered in a 

new recommendation on EoVTs in this report. 

11. Targets and monitoring sites review (Rec 7, 2011): Completed. 

BSMS mid–term review 

The recommendations in the mid–term review (2008) have all been progressed and are either 

completed or are part of the current recommendations. 
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Appendix B: BSMS salinity registers 2013 

The BSMS salinity registers 2013 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 

NSW, Victoria and South Australia, 2000 for Queensland and the ACT) 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 BSMS salinity registers 

Table 4 is a summary of the BSMS salinity registers 2013. Figure 5 and Figure 6 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 Commonwealth. 

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.
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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 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 2012–13 is summarised 

in the ‘Total Register A’ and ‘Total Register B’ rows. Register A maintains accountability for 

actions after 1 January 1988 for NSW, Victoria and South Australia, and after 1 January 2000 

for Queensland and the ACT. 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 & 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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2013 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)

2000 2015 2050 2100

Modelled 

Current 

Conditions 

(Interpolation to 

Current Year)

NSW Vic SA Qld ACT Total

Commonwealth 

Contribution 

(EC)

Latest 

Review

Next 

Review
Status

Confidence

Rating
Comment

JOINT WORKS AND MEASURES

Former Salinity & Drainage Works

Woolpunda SIS SDS Jan-91 -87 0 -47.4 -47.4 -47.4 -47.4 -47.4 0.729 0.729 3.89 11.8 2007 2012 High

Based on salt 

loads in river

Improved Buronga and 

Mildura/Merbein SIS SDS Jan-91 -6 0 -3 -3 -3 -3 -3 0.14 0.14 0.748 0.8 2005 2010 Medium

Based on salt 

loads in river

New Operating Rules for Barr Creek 

Pumps SDS Jul-91 -8 0 -4.9 -4.9 -4.9 -4.9 -4.9 0.225 0.225 1.198 1.2 2011 2016 High

Rules need to 

be revisited 

2007

Waikerie SIS SDS Dec-92 -19 0 -12.8 -12.8 -12.8 -12.8 -12.8 0.198 0.198 1.057 3.2 2007 2012 High

Based on salt 

loads in river

Changed MDBC River Operations 

1988 to 2000 SDS Apr-93 -1 4 -1.6 -1.6 -1.6 -1.6 -1.6 0.15 0.15 0.797 0.4 2005 2010 High

Mallee Cliffs SIS SDS Jul-94 -17 0 -11.4 -11.3 -11.3 -11 -11.3 0.512 0.512 2.732 2.8 2013 2018 High

Based on 2012 

Groundwater 

Model

Changed Operations of Menindee 

and Lower Darling SDS Nov-97 3 0 0.9 0.9 0.9 0.9 0.9 -0.146 -0.146 -0.776 -0.2 2005 2010 High

Waikerie Phase 2A SIS SDS Feb-02 -14 0 -8 -8.2 -10.7 -8.9 -8.2 0.113 0.113 0.601 2 2007 2012 High

Changed MDBC River Operations 

2000 to 2002 SDS Feb-02 -2 -1 -1.4 -1.4 -1.7 -1.9 -1.4 -0.139 -0.139 -0.742 0.3 2008 2011 High

Sub Total - Former Salinity & 

Drainage Works -151 11 -89.6 -89.8 -92.6 -90.7 -89.8 1.782 1.782 0 0 0 9.505 22.4

Basin Salinity Management Strategy

Changed MDBC River Operations 

after 2002 BSMS Dec-03 1 7 -0.2 -0.2 -0.4 -0.4 -0.2 0.021 0.021 0.021 0.129 0.1 2005 2010 High

Pyramid CK SIS BSMS Mar-06 -6 0 -5.1 -5.1 -5.2 -5.2 -5.1 0.229 0.229 0.229 1.396 1.3 2010 2015 High

Remodelled 

2010

Bookpurnong SIS BSMS Mar-06 19 0 -8.2 -11.2 -16 -17 -10.9 0.204 0.204 0.204 1.243 2.7 2013 2018 Low Reviewed 2013

Improved Buronga SIS BSMS Mar-06 -1 0 -0.6 -0.5 -0.5 -0.5 -0.5 0.021 0.021 0.021 0.127 0.1 2006 2011 High

Remodelled 

2006

Loxton SIS BSMS Jun-08 -17 0 -10.5 -10.8 -11.1 -12 -10.7 0.206 0.206 0.206 1.254 2.7 2013 2018 High Reviewed 2013

Waikerie Lock 2 SIS BSMS Jun-10 -17 0 -12.7 -10.3 -11.3 -11.8 -10.5 0.117 0.117 0.117 0.712 2.6 2010 2015 High

Sub Total Joint Works under BSMS -59 6 -37.3 -38.1 -44.5 -47 -38 0.797 0.797 0.797 0 0 4.661 9.5

Joint Works Sub Total -210 17 -127 -127.9 -137 -137.7 -127.8 2.579 2.579 0.797 0 0 14.366 32

STATE WORKS & MEASURES

Shared New South Wales and Victorian Measures

Permanent Trade Accounting 

Adjustment - NSW to Victoria 50N50V Jun-06 0 0 0 -0.1 -0.1 -0.1 -0.1 0 0 0 0 2006 2011 High

No permanent 

trade since 

2006

Barmah-Millewa Forest Operating 

Rules 50N50V Mar-02 -2 33 -2 -2 -1.9 -2.3 -2 0.188 0.188 0.377 0 2006 2011 High

Shared Measures Sub Total -2 33 -2 -2.1 -2 -2.3 -2.1 0.189 0.189 0 0 0 0.376 0

Salinity Effect (EC at Morgan)

Salinity Credits

 (Interpolation to Current Year Benefits 

$m/year)

5 Year Rolling Review
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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)

2000 2015 2050 2100

Modelled 

Current 

Conditions 

(Interpolation to 

Current Year)

NSW Vic SA Qld ACT Total

Commonwealth 

Contribution 

(EC)

Latest 

Review

Next 

Review
Status

Confidence

Rating
Comment

JOINT WORKS AND MEASURES

Former Salinity & Drainage Works

Woolpunda SIS SDS Jan-91 -87 0 -47.4 -47.4 -47.4 -47.4 -47.4 0.729 0.729 3.89 11.8 2007 2012 High

Based on salt 

loads in river

Improved Buronga and 

Mildura/Merbein SIS SDS Jan-91 -6 0 -3 -3 -3 -3 -3 0.14 0.14 0.748 0.8 2005 2010 Medium

Based on salt 

loads in river

New Operating Rules for Barr Creek 

Pumps SDS Jul-91 -8 0 -4.9 -4.9 -4.9 -4.9 -4.9 0.225 0.225 1.198 1.2 2011 2016 High

Rules need to 

be revisited 

2007

Waikerie SIS SDS Dec-92 -19 0 -12.8 -12.8 -12.8 -12.8 -12.8 0.198 0.198 1.057 3.2 2007 2012 High

Based on salt 

loads in river

Changed MDBC River Operations 

1988 to 2000 SDS Apr-93 -1 4 -1.6 -1.6 -1.6 -1.6 -1.6 0.15 0.15 0.797 0.4 2005 2010 High

Mallee Cliffs SIS SDS Jul-94 -17 0 -11.4 -11.3 -11.3 -11 -11.3 0.512 0.512 2.732 2.8 2013 2018 High

Based on 2012 

Groundwater 

Model

Changed Operations of Menindee 

and Lower Darling SDS Nov-97 3 0 0.9 0.9 0.9 0.9 0.9 -0.146 -0.146 -0.776 -0.2 2005 2010 High

Waikerie Phase 2A SIS SDS Feb-02 -14 0 -8 -8.2 -10.7 -8.9 -8.2 0.113 0.113 0.601 2 2007 2012 High

Changed MDBC River Operations 

2000 to 2002 SDS Feb-02 -2 -1 -1.4 -1.4 -1.7 -1.9 -1.4 -0.139 -0.139 -0.742 0.3 2008 2011 High

Sub Total - Former Salinity & 

Drainage Works -151 11 -89.6 -89.8 -92.6 -90.7 -89.8 1.782 1.782 0 0 0 9.505 22.4

Basin Salinity Management Strategy

Changed MDBC River Operations 

after 2002 BSMS Dec-03 1 7 -0.2 -0.2 -0.4 -0.4 -0.2 0.021 0.021 0.021 0.129 0.1 2005 2010 High

Pyramid CK SIS BSMS Mar-06 -6 0 -5.1 -5.1 -5.2 -5.2 -5.1 0.229 0.229 0.229 1.396 1.3 2010 2015 High

Remodelled 

2010

Bookpurnong SIS BSMS Mar-06 19 0 -8.2 -11.2 -16 -17 -10.9 0.204 0.204 0.204 1.243 2.7 2013 2018 Low Reviewed 2013

Improved Buronga SIS BSMS Mar-06 -1 0 -0.6 -0.5 -0.5 -0.5 -0.5 0.021 0.021 0.021 0.127 0.1 2006 2011 High

Remodelled 

2006

Loxton SIS BSMS Jun-08 -17 0 -10.5 -10.8 -11.1 -12 -10.7 0.206 0.206 0.206 1.254 2.7 2013 2018 High Reviewed 2013

Waikerie Lock 2 SIS BSMS Jun-10 -17 0 -12.7 -10.3 -11.3 -11.8 -10.5 0.117 0.117 0.117 0.712 2.6 2010 2015 High

Sub Total Joint Works under BSMS -59 6 -37.3 -38.1 -44.5 -47 -38 0.797 0.797 0.797 0 0 4.661 9.5

Joint Works Sub Total -210 17 -127 -127.9 -137 -137.7 -127.8 2.579 2.579 0.797 0 0 14.366 32

STATE WORKS & MEASURES

Shared New South Wales and Victorian Measures

Permanent Trade Accounting 

Adjustment - NSW to Victoria 50N50V Jun-06 0 0 0 -0.1 -0.1 -0.1 -0.1 0 0 0 0 2006 2011 High

No permanent 

trade since 

2006

Barmah-Millewa Forest Operating 

Rules 50N50V Mar-02 -2 33 -2 -2 -1.9 -2.3 -2 0.188 0.188 0.377 0 2006 2011 High

Shared Measures Sub Total -2 33 -2 -2.1 -2 -2.3 -2.1 0.189 0.189 0 0 0 0.376 0

Salinity Effect (EC at Morgan)

Salinity Credits

 (Interpolation to Current Year Benefits 

$m/year)

5 Year Rolling Review
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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)

2000 2015 2050 2100

Modelled 

Current 

Conditions 

(Interpolation to 

Current Year)

NSW Vic SA Qld ACT Total
Commonwealth 

Contribution (EC)

Latest 

Review

Next 

Review
Status

ConfidenceR

ating
Comment

New South Wales

Boggabilla Weir NSW Dec-91 0 0 -0.1 -0.1 -0.1 -0.1 -0.1 0.041 0.041 0 2007 2012 Medium

Remodelled 

2007

Pindari Dam Enlargement NSW Jul-94 0 -17 0.7 0.7 0.7 0.7 0.7 -0.121 -0.121 0 2007 2012 Medium

Tandou Pumps from Lower Darling NSW Sep-94 2 -3 -0.1 -0.1 -0.1 -0.1 -0.1 0.034 0.034 0 2005 2010 Medium

NSW MIL LWMP's NSW Feb-96 -4 57 -4 -4 -4 -4 -4 0.684 0.684 0 2010 2015 High

NSW Changes to Edward-Wakool and Escapes NSW Jan-90 -2 4 -2 -2.1 -2 -2 -2.1 0.368 0.368 0 2005 2010 High

Permanent Trade Accounting Adjustment - NSW to 

SA NSW Jun-06 -2 1 -0.5 -0.4 -0.4 -0.5 -0.4 0.108 0.108 0 2005 2010 High

No permanent 

trade since 2006

NSW Sunraysia Irrigation Development 1997 to 

2008 NSW Jul-03 1 0 0 0.9 4.5 6.1 0.8 -0.174 -0.174 0 2007 2012 High

RISI NSW NSW Jun-10 -5 0 -2.7 -3.9 -4.1 -4.1 -3.7 0.814 0.814 0 2010 2015 Medium

NSW S&DS Commitment Adjustment NSW Nov-02 0 0 0 0 0 0 0 0.91 0.91 0

New South Wales and Measures -11 43 -8.8 -9.1 -5.5 -4 -9 2.665 2.665 0

Victoria

Barr Creek Catchment Strategy Vic Mar-91 -12 0 -7.7 -7.7 -7.7 -7.7 -7.7 1.963 1.963 0 2013 2018 High Reviewed 2013

Tragowel Plains Drains at 2002 level Vic Mar-91 1 1 0.2 0.2 0.2 0.2 0.2 -0.02 -0.022 0 2013 2018 High Reviewed 2013

Shepparton Salinity Management Plan Vic Mar-91 0 24 1.4 1.4 1.5 1.5 1.4 -0.38 -0.383 0 2008 2013 Low

Exclude private 

pumps

Nangiloc-Colignan SMP Vic Nov-91 -1 1 0.4 0.4 0.4 0.4 0.4 -0.1 -0.102 0 2013 2018 High Reviewed 2013

Nyah to SA Border SMP - Irrigation Development Vic Jul-03 21 0 13.8 13.8 13.7 13.7 13.8 -3.25 -3.25 0 2008 2013 High

Data updated to 

2013

Kerang Lakes/Swan Hill SMP Vic Jan-00 2 4 1.1 1.6 1.1 0.9 1.6 -0.36 -0.361 0 2010 2015 High

Remodelled 

2006

Campaspe West SMP Vic Aug-93 1 0 0.4 0.3 0.4 0.3 0.3 -0.08 -0.077 0 2010 2015 High

Psyche Bend 50V50C Feb-96 -4 0 -2.1 -2.1 -2.1 -2.1 -2.1 0.237 0.237 1 2011 2016 Medium

Permanent Trade Accounting Adjustment - Victoria 

to SA Vic Jun-06 0 2 -0.7 -0.8 -0.8 -1 -0.7 0.183 0.183 0 2005 2010 High

No permanent 

trade since 2006

Woorinen Irrigation District Excision Vic Sep-03 0 -2 1.3 0.8 1 1.2 0.8 -0.24 -0.236 0 2010 2015 High

Sunraysia Drains Drying Up Vic Jun-04 -2 -4 -2.1 -2.2 -2.1 -2.1 -2.2 0.635 0.635 0 2011 2016 Medium

Lamberts Swamp Vic Jun-04 -5 0 -3 -3 -3 -3 -3 0.624 0.624 0 2011 2016 High

Chursh's Cut Decommissioning Vic Mar-06 1 0 -0.4 -0.3 -0.3 0 -0.3 0.097 0.097 0 2010 2015 High

Remodelled 

2010

Mallee Drainage Bore Decommissioning Vic Jun-08 0 0 -0.1 -0.3 -0.3 -0.3 -0.2 0 2013 2018 Low Reviewed 2013

RISI Vic Vic Jun-10 -8 0 -2 -5.5 -6.6 -7.1 -5.2 1.193 1.193 0 2010 2015 Medium

Victorian S&DS Commitment Adjustment Vic Nov-02 0 0 0 0 0 0 0 1.6 1.6 0

Victoria Works and Measures Sub Total -7 25 0.6 -3.2 -5 -5.1 -2.9 2.103 2.34 1

Salinity Effect (EC at Morgan)

Salinity Credits 

(Interpolation to Current Year Benefits 

$m/year)

5 Year Rolling Review
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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)

2000 2015 2050 2100

Modelled 

Current 

Conditions 

(Interpolation to 

Current Year)

NSW Vic SA Qld ACT Total
Commonwealth 

Contribution (EC)

Latest 

Review

Next 

Review
Status

ConfidenceR

ating
Comment

New South Wales

Boggabilla Weir NSW Dec-91 0 0 -0.1 -0.1 -0.1 -0.1 -0.1 0.041 0.041 0 2007 2012 Medium

Remodelled 

2007

Pindari Dam Enlargement NSW Jul-94 0 -17 0.7 0.7 0.7 0.7 0.7 -0.121 -0.121 0 2007 2012 Medium

Tandou Pumps from Lower Darling NSW Sep-94 2 -3 -0.1 -0.1 -0.1 -0.1 -0.1 0.034 0.034 0 2005 2010 Medium

NSW MIL LWMP's NSW Feb-96 -4 57 -4 -4 -4 -4 -4 0.684 0.684 0 2010 2015 High

NSW Changes to Edward-Wakool and Escapes NSW Jan-90 -2 4 -2 -2.1 -2 -2 -2.1 0.368 0.368 0 2005 2010 High

Permanent Trade Accounting Adjustment - NSW to 

SA NSW Jun-06 -2 1 -0.5 -0.4 -0.4 -0.5 -0.4 0.108 0.108 0 2005 2010 High

No permanent 

trade since 2006

NSW Sunraysia Irrigation Development 1997 to 

2008 NSW Jul-03 1 0 0 0.9 4.5 6.1 0.8 -0.174 -0.174 0 2007 2012 High

RISI NSW NSW Jun-10 -5 0 -2.7 -3.9 -4.1 -4.1 -3.7 0.814 0.814 0 2010 2015 Medium

NSW S&DS Commitment Adjustment NSW Nov-02 0 0 0 0 0 0 0 0.91 0.91 0

New South Wales and Measures -11 43 -8.8 -9.1 -5.5 -4 -9 2.665 2.665 0

Victoria

Barr Creek Catchment Strategy Vic Mar-91 -12 0 -7.7 -7.7 -7.7 -7.7 -7.7 1.963 1.963 0 2013 2018 High Reviewed 2013

Tragowel Plains Drains at 2002 level Vic Mar-91 1 1 0.2 0.2 0.2 0.2 0.2 -0.02 -0.022 0 2013 2018 High Reviewed 2013

Shepparton Salinity Management Plan Vic Mar-91 0 24 1.4 1.4 1.5 1.5 1.4 -0.38 -0.383 0 2008 2013 Low

Exclude private 

pumps

Nangiloc-Colignan SMP Vic Nov-91 -1 1 0.4 0.4 0.4 0.4 0.4 -0.1 -0.102 0 2013 2018 High Reviewed 2013

Nyah to SA Border SMP - Irrigation Development Vic Jul-03 21 0 13.8 13.8 13.7 13.7 13.8 -3.25 -3.25 0 2008 2013 High

Data updated to 

2013

Kerang Lakes/Swan Hill SMP Vic Jan-00 2 4 1.1 1.6 1.1 0.9 1.6 -0.36 -0.361 0 2010 2015 High

Remodelled 

2006

Campaspe West SMP Vic Aug-93 1 0 0.4 0.3 0.4 0.3 0.3 -0.08 -0.077 0 2010 2015 High

Psyche Bend 50V50C Feb-96 -4 0 -2.1 -2.1 -2.1 -2.1 -2.1 0.237 0.237 1 2011 2016 Medium

Permanent Trade Accounting Adjustment - Victoria 

to SA Vic Jun-06 0 2 -0.7 -0.8 -0.8 -1 -0.7 0.183 0.183 0 2005 2010 High

No permanent 

trade since 2006

Woorinen Irrigation District Excision Vic Sep-03 0 -2 1.3 0.8 1 1.2 0.8 -0.24 -0.236 0 2010 2015 High

Sunraysia Drains Drying Up Vic Jun-04 -2 -4 -2.1 -2.2 -2.1 -2.1 -2.2 0.635 0.635 0 2011 2016 Medium

Lamberts Swamp Vic Jun-04 -5 0 -3 -3 -3 -3 -3 0.624 0.624 0 2011 2016 High

Chursh's Cut Decommissioning Vic Mar-06 1 0 -0.4 -0.3 -0.3 0 -0.3 0.097 0.097 0 2010 2015 High

Remodelled 

2010

Mallee Drainage Bore Decommissioning Vic Jun-08 0 0 -0.1 -0.3 -0.3 -0.3 -0.2 0 2013 2018 Low Reviewed 2013

RISI Vic Vic Jun-10 -8 0 -2 -5.5 -6.6 -7.1 -5.2 1.193 1.193 0 2010 2015 Medium

Victorian S&DS Commitment Adjustment Vic Nov-02 0 0 0 0 0 0 0 1.6 1.6 0

Victoria Works and Measures Sub Total -7 25 0.6 -3.2 -5 -5.1 -2.9 2.103 2.34 1

Salinity Effect (EC at Morgan)

Salinity Credits 

(Interpolation to Current Year Benefits 

$m/year)

5 Year Rolling Review
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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)

2000 2015 2050 2100

Modelled Current 

Conditions 

(Interpolation to 

Current Year)

NSW Vic SA Qld ACT Total

Commonwealth 

Contribution 

(EC)

Latest 

Review

Next 

Review
Status

Confidence

Rating
Comment

South Australia

SA Irrigation Development Based on 

Footprint Data* SA Jul-03 6 0 -3.6 5.8 33.9 72.8 4.8 -0.566 -0.566 0 2012 2017 Low

SA Irrigation Development Due to 

Water Trade SA Jun-06 0 0 0.1 0.5 16.2 32.2 0.4 -0.14 -0.14 0 2003 2008 High

SA Irrigation Development Based on 

Site Use Approvals SA Jun-10 0 0 -0.1 0.3 14.9 66.2 0.3 -0.045 -0.045 0 2013 2018 High

Based on Site 

Use Approval 

up tp 2013

SA Component of Bookpurnong SIS SA Mar-06 -6 0 -3 -4.1 -5.9 -6.3 -4 0.454 0.454 0 2013 2018 High Reviewed 2013

SA Component of Loxton SIS SA Jun-08 -1 0 -0.8 -0.8 -0.8 -0.9 -0.8 0.095 0.095 0 2013 2018 High Reviewed 2013

SA Component of Waikerie Lock 2 

SIS SA Jun-10 -1 0 -1.2 -0.7 -2 -2.6 -0.7 0.05 0.05 0 2010 2015 High

SA Improved Irrigation Efficiency and 

Scheme Rehabilitation Reg A* SA Jan-00 -36 0 -20.2 -22.1 -26.3 -21.3 -21.9 2.878 2.878 0 2012 2017 Low

Include IIP and 

RH from 2011 

Loxton / 

Bookpurnong 

Model

Qualco Sunlands GWCS SA Sep-04 -5 0 -1.8 -4 -6.5 -7.5 -3.7 0.255 0.255 0 2007 2012 High

Pike Stage 1 SIS SA Jan-12 -5 0 -1.4 -3.2 -3.3 -3.4 -3 0.463 0.463 0 2012 2017 High

South Australia Sub Total -47 0 -32 -28.4 20.1 129.1 -28.7 3.446 3.446 0

Queensland

Land Clearing Post 2000 Qld Jul-05 TBA 2012

Irrigation Development Post 2001 Qld Jul-05 TBA 2011

Queensland Sub Total 0 0

Balance - Register A -278 119 -169 -170.7 -129.4 -20.1 -170.5 5.432 4.871 4.242 0 0 23.194 33

0.243 0.194 0.563 0 0

Salinity Effect (EC at Morgan)

Salinity Credits (Interpolation to Current 

Year Benefits $m/year)
5 Year Rolling Review

Factors for allocating transferred credits to Register B
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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)

2000 2015 2050 2100

Modelled Current 

Conditions 

(Interpolation to 

Current Year)

NSW Vic SA Qld ACT Total

Commonwealth 

Contribution 

(EC)

Latest 

Review

Next 

Review
Status

Confidence

Rating
Comment

South Australia

SA Irrigation Development Based on 

Footprint Data* SA Jul-03 6 0 -3.6 5.8 33.9 72.8 4.8 -0.566 -0.566 0 2012 2017 Low

SA Irrigation Development Due to 

Water Trade SA Jun-06 0 0 0.1 0.5 16.2 32.2 0.4 -0.14 -0.14 0 2003 2008 High

SA Irrigation Development Based on 

Site Use Approvals SA Jun-10 0 0 -0.1 0.3 14.9 66.2 0.3 -0.045 -0.045 0 2013 2018 High

Based on Site 

Use Approval 

up tp 2013

SA Component of Bookpurnong SIS SA Mar-06 -6 0 -3 -4.1 -5.9 -6.3 -4 0.454 0.454 0 2013 2018 High Reviewed 2013

SA Component of Loxton SIS SA Jun-08 -1 0 -0.8 -0.8 -0.8 -0.9 -0.8 0.095 0.095 0 2013 2018 High Reviewed 2013

SA Component of Waikerie Lock 2 

SIS SA Jun-10 -1 0 -1.2 -0.7 -2 -2.6 -0.7 0.05 0.05 0 2010 2015 High

SA Improved Irrigation Efficiency and 

Scheme Rehabilitation Reg A* SA Jan-00 -36 0 -20.2 -22.1 -26.3 -21.3 -21.9 2.878 2.878 0 2012 2017 Low

Include IIP and 

RH from 2011 

Loxton / 

Bookpurnong 

Model

Qualco Sunlands GWCS SA Sep-04 -5 0 -1.8 -4 -6.5 -7.5 -3.7 0.255 0.255 0 2007 2012 High

Pike Stage 1 SIS SA Jan-12 -5 0 -1.4 -3.2 -3.3 -3.4 -3 0.463 0.463 0 2012 2017 High

South Australia Sub Total -47 0 -32 -28.4 20.1 129.1 -28.7 3.446 3.446 0

Queensland

Land Clearing Post 2000 Qld Jul-05 TBA 2012

Irrigation Development Post 2001 Qld Jul-05 TBA 2011

Queensland Sub Total 0 0

Balance - Register A -278 119 -169 -170.7 -129.4 -20.1 -170.5 5.432 4.871 4.242 0 0 23.194 33

0.243 0.194 0.563 0 0

Salinity Effect (EC at Morgan)

Salinity Credits (Interpolation to Current 

Year Benefits $m/year)
5 Year Rolling Review

Factors for allocating transferred credits to Register B
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2013 Salinity Register B 

AUTHORITY REGISTER B

(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)

2000 2015 2050 2100

Modelled Current 

Conditions 

(Interpolation to 

Current Year)

NSW Vic SA Qld ACT Total
Latest 

Review

Next 

Review
Status

Confidence 

Rating
Comment

Transfers from Register A 0.601 0.479 1.391 0 0 2.471

New South Wales

Darling Catchment Legacy of History - 

Macquarie NSW Jan-00 0 0 0 0.1 0.3 0.4 0.1 -0.03 -0.03 2010 2015 In Progress Medium

Darling Catchment Legacy of History - 

Macintyre NSW Jan-00 0 0 0 0 0 0 0 0 0 2010 2015 In Progress Medium

Darling Catchment Legacy of History - 

Gil Gil Creek NSW Jan-00 0 0 0 0 0 0 0 -0.001 -0.001 2010 2015 In Progress Medium

Darling Catchment Legacy of History - 

Gwydir NSW Jan-00 0 0 0 0 0 0 0 -0.001 -0.001 2010 2015 In Progress Medium

Darling Catchment Legacy of History - 

Namoi NSW Jan-00 0 0 0 0.2 0.4 0.5 0.2 -0.044 -0.044 2010 2015 In Progress Medium

Darling Catchment Legacy of History - 

Castlereagh NSW Jan-00 0 0 0 0 0 0.1 0 -0.006 -0.006 2010 2015 In Progress Medium

Darling Catchment Legacy of History - 

Bogan NSW Jan-00 0 0 0 0.1 0.2 0.3 0.1 -0.022 -0.022 2010 2015 In Progress Medium

Lachlan Legacy of History NSW Jan-00 0 0 0 0 0 0 0 0 0 2010 2015 In Progress Medium Little connection Murrumbidgee

Murrumbidgee Catchment Legacy of 

History NSW Jan-00 0 0 0 0.1 0.2 0.2 0 -0.016 -0.016 2010 2015 In Progress Medium

NSW Mallee - Dryland NSW Jan-00 0 0 0 0.3 1.3 3.6 0.2 -0.057 -0.057 2010 2015 Low

NSW Mallee - Pre 88 Irrigation NSW Jan-00 0 0 0 0.4 1.2 2.3 0.3 -0.085 -0.085 2010 2015 Low

Victoria

Campaspe Catchment Legacy of History Vic Jan-00 0 0 0 0.1 0.2 0.3 0.1 -0.023 -0.023 2011 2016 Medium

Goulburn Catchment Legacy of History Vic Jan-00 1 -5 0 0.5 1.1 1.6 0.5 -0.102 -0.102 2013 2018 Medium Reviewed 2013

Loddon Catchment Legacy of History Vic Jan-00 1 -1 0 1 1.5 2.3 0.9 -0.216 -0.216 2013 2018 Medium Reviewed 2013

Kiewa Catchment Legacy of History Vic Jan-00 0 0 0 0.1 0 0 0.1 -0.034 -0.034 2011 2016 Medium

Ovens Catchment Legacy of History Vic Jan-00 0 0 0 0 0.6 1.3 0 0 0 2011 2016 Medium

Victorian Mallee - Dryland Vic Jan-00 1 0 0 0.6 2.2 5.9 0.6 -0.124 -0.124 2010 2015 Low

Victorain Mallee - Pre 88 Irrigation Vic Jan-00 3 0 0 1.4 4.7 8.3 1.2 -0.288 -0.288 2010 2015 Low

South Australia

SA Mallee Legacy of History - Dryland* SA Jan-00 6 0 0 4.1 14.5 32.8 3.7 -0.372 -0.372 2012 2017 Medium

SA Mallee Legacy of History - Irrigation* SA Jan-00 73 0 0 46.6 86.9 113.3 41.9 -5.509 -5.509 2012 2017 Low

SA Improved Irrigation Efficiency and 

Scheme Rehabilitation Reg B * SA Jan-00 -77 0 0 -49.6 -93.8 -115.4 -44.6 5.586 5.586 2012 2017 Low

Queensland

Queensland Legacy of History Qld Jan-00 TBA 2007 2012 In Progress

Low impact - long lag times 

 Modelling required.

Queensland Irrigation Development

 Pre 1 Jan 2000 Qld Jan-00 TBA 2011

Balance - Register B 0 8 -5 0 6 21.5 57.9 5.4 0.339 -0.306 1.096 0 0 1.128

Balance - Register A & B -270 113 -169 -164.7 -107.9 37.8 -165.2 5.772 4.564 5.338 0 0 24.322

Basin Salinity Target (Morgan) - Modelled Current Status 781 5,085 483 495 578 731 491

Salinity Effect (EC at Morgan)

Salinity Credits 

(Interpolation to Current Year Benefits $m/year)
5 Year Rolling Review
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AUTHORITY REGISTER B

(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)

2000 2015 2050 2100

Modelled Current 

Conditions 

(Interpolation to 

Current Year)

NSW Vic SA Qld ACT Total
Latest 

Review

Next 

Review
Status

Confidence 

Rating
Comment

Transfers from Register A 0.601 0.479 1.391 0 0 2.471

New South Wales

Darling Catchment Legacy of History - 

Macquarie NSW Jan-00 0 0 0 0.1 0.3 0.4 0.1 -0.03 -0.03 2010 2015 In Progress Medium

Darling Catchment Legacy of History - 

Macintyre NSW Jan-00 0 0 0 0 0 0 0 0 0 2010 2015 In Progress Medium

Darling Catchment Legacy of History - 

Gil Gil Creek NSW Jan-00 0 0 0 0 0 0 0 -0.001 -0.001 2010 2015 In Progress Medium

Darling Catchment Legacy of History - 

Gwydir NSW Jan-00 0 0 0 0 0 0 0 -0.001 -0.001 2010 2015 In Progress Medium

Darling Catchment Legacy of History - 

Namoi NSW Jan-00 0 0 0 0.2 0.4 0.5 0.2 -0.044 -0.044 2010 2015 In Progress Medium

Darling Catchment Legacy of History - 

Castlereagh NSW Jan-00 0 0 0 0 0 0.1 0 -0.006 -0.006 2010 2015 In Progress Medium

Darling Catchment Legacy of History - 

Bogan NSW Jan-00 0 0 0 0.1 0.2 0.3 0.1 -0.022 -0.022 2010 2015 In Progress Medium

Lachlan Legacy of History NSW Jan-00 0 0 0 0 0 0 0 0 0 2010 2015 In Progress Medium Little connection Murrumbidgee

Murrumbidgee Catchment Legacy of 

History NSW Jan-00 0 0 0 0.1 0.2 0.2 0 -0.016 -0.016 2010 2015 In Progress Medium

NSW Mallee - Dryland NSW Jan-00 0 0 0 0.3 1.3 3.6 0.2 -0.057 -0.057 2010 2015 Low

NSW Mallee - Pre 88 Irrigation NSW Jan-00 0 0 0 0.4 1.2 2.3 0.3 -0.085 -0.085 2010 2015 Low

Victoria

Campaspe Catchment Legacy of History Vic Jan-00 0 0 0 0.1 0.2 0.3 0.1 -0.023 -0.023 2011 2016 Medium

Goulburn Catchment Legacy of History Vic Jan-00 1 -5 0 0.5 1.1 1.6 0.5 -0.102 -0.102 2013 2018 Medium Reviewed 2013

Loddon Catchment Legacy of History Vic Jan-00 1 -1 0 1 1.5 2.3 0.9 -0.216 -0.216 2013 2018 Medium Reviewed 2013

Kiewa Catchment Legacy of History Vic Jan-00 0 0 0 0.1 0 0 0.1 -0.034 -0.034 2011 2016 Medium

Ovens Catchment Legacy of History Vic Jan-00 0 0 0 0 0.6 1.3 0 0 0 2011 2016 Medium

Victorian Mallee - Dryland Vic Jan-00 1 0 0 0.6 2.2 5.9 0.6 -0.124 -0.124 2010 2015 Low

Victorain Mallee - Pre 88 Irrigation Vic Jan-00 3 0 0 1.4 4.7 8.3 1.2 -0.288 -0.288 2010 2015 Low

South Australia

SA Mallee Legacy of History - Dryland* SA Jan-00 6 0 0 4.1 14.5 32.8 3.7 -0.372 -0.372 2012 2017 Medium

SA Mallee Legacy of History - Irrigation* SA Jan-00 73 0 0 46.6 86.9 113.3 41.9 -5.509 -5.509 2012 2017 Low

SA Improved Irrigation Efficiency and 

Scheme Rehabilitation Reg B * SA Jan-00 -77 0 0 -49.6 -93.8 -115.4 -44.6 5.586 5.586 2012 2017 Low

Queensland

Queensland Legacy of History Qld Jan-00 TBA 2007 2012 In Progress

Low impact - long lag times 

 Modelling required.

Queensland Irrigation Development

 Pre 1 Jan 2000 Qld Jan-00 TBA 2011

Balance - Register B 0 8 -5 0 6 21.5 57.9 5.4 0.339 -0.306 1.096 0 0 1.128

Balance - Register A & B -270 113 -169 -164.7 -107.9 37.8 -165.2 5.772 4.564 5.338 0 0 24.322

Basin Salinity Target (Morgan) - Modelled Current Status 781 5,085 483 495 578 731 491

Salinity Effect (EC at Morgan)

Salinity Credits 

(Interpolation to Current Year Benefits $m/year)
5 Year Rolling Review
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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 12. 

Table 12: BSMS end–of–valley baseline conditions 

 Salinity (EC)    

Valley Mean 
(50%ile) 

Peak 
(80%ile) 

Salt load 
(t/y) mean 

Valley reporting site AWRC site 
number 

Victoria 

Vic. Upper 
Murray 

54 59 150,000 Murray R at Heywoods 409016 

Kiewa 47 55 19,000 Kiewa R at Bandiana 402205 

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

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

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

Campaspe 530 670 54,000 
Campaspe R at Campaspe 
Weir 

406218 

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

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

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

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 

ACT 

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

410777 

NSW 

NSW Upper 
Murray 

54 59 150,000 Murray R at Heywoods 409016 

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

412004 

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

410130 

NSW Riverine 
Plains 

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

NSW Border 
Rivers 

250 330 50,000 Macintyre R at Mungindi 416001 

Gwydir  400 540 7,000 Mehi R at Bronte 418058 

Namoi  440 650 110,000 Namoi R at Goangra 419026 

Castlereagh 350 390 9,000 
Castlereagh R at Gungalman 
Bridge 

420020 
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 Salinity (EC)    

Valley Mean 
(50%ile) 

Peak 
(80%ile) 

Salt load 
(t/y) mean 

Valley reporting site AWRC site 
number 

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

421012 

Bogan 440 490 27,000 Bogan R at Gongolgon 421023 

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

425008 

NSW Mallee 
Zone 

380 470 1,300,000 Flow to SA 426200 

Queensland 

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

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

Condamine–
Balonne 

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

170 210 5,000 Bokhara R at Hebel 422209A 

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

422207A 

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

422211A 

170 210 29,000 Culgoa R at Brenda 422015a 

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

100 130 5,500 Cuttaburra Ck at Turra 423005a 

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

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 

Berri Pumping Station 
(Salinity) 

426537 

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

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 

a These sites are operated by NSW for Queensland. 
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Appendix D: Flow and salinity for end–of–valley target sites 2012–13 

The dot plots presented in the following pages are related to the end–of–valley target sites and illustrate 

flow and salinity for the 2012–13 reporting period. 

Victoria 
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Australian Capital Territory 

 

New South Wales 
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Appendix E: Comparison of 2012–13 in-stream salinity outcomes with 

long-term trends for end-of-valley sites 

Under the BSMS, the jurisdictions monitor flow and salinity data 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 13 summarises the in-stream EC at each monitored site in the Basin. Records indicate the 50th 

and 80th percentile for 2012–13, 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 2012–13 were comparable with longer term 

statistics in some catchments and significantly different in others. No clear pattern is apparent, although a 

generalised observation is that the most significant differences are between 2012–13; and the longer-

term statistics occurred for some of the NSW and Queensland locations where higher salinities in 2012–

13 may have been associated with prolonged dry conditions. In contrast, valleys in Victoria and southern 

NSW displayed relatively lower salinities compared to longer term statistics. 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 14 shows mean 

annual salt loads for 2012–13 along with long–term mean annual loads. Salt load exports for 2012–13 for 

many northern NSW and Queensland tributary valleys were substantially lower than the long–term 

averages because of limited salt export during periods of low flows. In contrast, salt loads from some of 

the higher yielding southern NSW and Victorian catchments (for example, the Murrumbidgee and 

Goulburn) were well above the longer term average. This is likely to have been due to the relatively high 

flows from these catchments during 2012–13, although the higher loads were not reflected in higher loads 

downstream in the Murray River. 
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Table 13 Comparison of in–stream salinity data with long–term records for 2012–13 (units: EC) 

  50th percentile 80th percentile 

Site 
Length of 

record (years) 
2012–13 All data 2012–13 All data 

NSW/Victoria shared 

Murray at Heywoods 40 58 52 60 57 

Victoria 

Kiewa at Bandiana 40 37 42 45 52 

Ovens at Peechelba East 34 61 63 90 91 

Broken at Casey’s Weira 0 NA NA NA NA 

Goulburn at Goulburn Weirb 24 55 72 79 120 

Campaspe at Campaspe Weirc 23 456 608 493 825 

Loddon at Laanecoorie 5 592 705 684 1173 

Murray at Swan Hill 46 105 228 122 347 

Avoca at Quambatook 27 NA 4150 NA 8140 

Wimmera at Horsham Weir 21 1286 1231 1784 1662 

ACT 

Murrumbidgee at Hall’s Crossingd 23  209  354 

NSW 

Lachlan at Forbes 14 384 446 524 608 

Murrumbidgee at Balranald 47 157 163 186 228 

Murray at Red Cliffse 46 150 282 170 374 

Mehi at Bronte 12 432 433 632 633 

Namoi at Goangra 21 498 396 617 544 

Castlereagh at Gungalmanf 12 689 653 724 951 

Macquarie at Carindag 21 NA 568 NA 679 

Bogan at Gongolgon 13 463 365 573 560 

Darling at Wilcannia 48 611 378 780 526 

NSW/Queensland shared 

Barwon at Mungindi 18 286 253 415 616 

Queensland 

Moonie at Fenton 10 147 135 178 176 

Narran at new Angledool 11 328 186 450 237 

Bokhara at Hebel 11 259 188 375 224 

Ballandool at Hebel—Bollon Rd 11 436 191 452 265 

Braire at Woolerbilla—Hebel Rd 10 296 249 339 317 

Culgoa at Brenda 11 328 178 452 217 

Warrego at Barringun 12 305 140 348 216 

Cuttaburra at Turrah 12 437 130 471 201 

Paroo at Caiwarro 9 94 81 121 112 

NSW/Victoria shared 

Murray at Lock 7 (flow) Lock 6 (EC) 51 322 334 359 449 

South Australia 

Berri Pumping Station 71 313 401 426 584 

River Murray at Murray Bridgec 79 391 514 487 763 

Basin target site 

Murray at Morgani 75 382 496 516 1045 

NA = data not available. 

a Site with no salinity. 

b Used flow data for 405200A (Goulburn River 

at Murchison). 

c Site with no flow. 

d Data not provided for 2012–13. 

e Flow data stops in October 1994. 

f Based on 28 records of salinity. 

g Salinity data stops on 5 January 2012. 

h Flow data zero from 26 July 2012. 

i 95 percentile for BSMS target at Morgan. 
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Table 14: Comparison of salt load data with long–term records for 2012–13 

  Mean annual salt load (tonnes) 

Site Length of 
record (years) 

2012–13 All data 

NSW/Victoria shared 

Murray at Heywoods 40 183,300 131,700 

Victoria 

Kiewa at Bandiana 40 12,200 15,400 

Ovens at Peechelba East 34 37,400 43,200 

Broken at Casey’s Weira 0 NA NA 

Goulburn at Goulburn Weirb 24 67,300 48,600 

Campaspe at Campaspe Weirc 0 NA NA 

Loddon at Laanecoorie 5 37,800 39,500 

Murray at Swan Hill 46 285,900 583,500 

Avoca at Quambatookd 27 NA Limited data 

Wimmera at Horsham Weir 21 21,000 14,100 

ACT 

Murrumbidgee at Hall’s Crossinge 23 NA 31,700 

NSW 

Lachlan at Forbes 14 184,500 118,700 

Murrumbidgee at Balranald 47 138,300 105,700 

Murray at Red Cliffsf 30 NA 1,236,400 

Mehi at Bronte 12 12,100 8,500 

Namoi at Goangra 21 52,600 80,900 

Castlereagh at Gungalmang 12 11,100 38,300 

Macquarie at Carindah 21 NA 22,100 

Bogan at Gongolgon 13 10,800 15,600 

Darling at Wilcannia 48 541,400 386,000 

NSW/Queensland shared 

Barwon at Mungindi 18 65,000 51,400 

Queensland 

Moonie at Fenton 10 23,800 12,300 

Narran at new Angledool 11 21,700 20,900 

Bokhara at Hebel 11 6,600 9,100 

Ballandool at Hebel—Bollon Rd 11 2,300 8,200 

Braire at Woolerbilla—Hebel Rd 10 11,500 55,400 

Culgoa at Brenda 11 35,500 61,300 

Warrego at Barringun 12 4,800 27,100 

Cuttaburra at Turrai 12 3 23,700 

Paroo at Caiwarro 9 1,000 29,500 

NSW/Victoria shared 

Murray at Lock 7 (flow) Lock 6 (EC) 51 949,000 1,234,300 

South Australia 

Berri Pumping Station 19 803,400 552,200 

River Murray at Murray Bridgec 0 NA NA 

Basin Target Site 

Murray at Morgan 46 1,083,300 1,492,500 

NA = data not available. 

a Site with no salinity. 

b Used flow data for 405200A (Goulburn River 

at Murchison). 

c Site with no flow. 

d Spot salinity data ends in September 2008. 

e Data not provided for 2012–13. 

f Flow data stops in October 1994. 

g Based on 28 records of salinity. 

h Salinity data stops on 5 July 2012. 

i Flow data zero from 26 July 2012.
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Appendix F: BSMS operational process during 2012–13 

The BSMAP terms of reference and membership (with representatives from MDBA, South Australia, 

Victoria, NSW, ACT, Queensland and the Australian Government) were approved by MDBA in June 

2010. This advisory panel provides advice to MDBA through the Natural Resources Management 

Committee. 

The advice of the BSMAP is valuable in the implementation of monitoring, evaluation and reporting 

components, which are essential to ensure accountability under the BSMS. 

The BSMAP provides the necessary coordination, quality assurance, functions and policy advice, and 

liaises closely with the Technical Working Group on Salt Interception. Table 15 provides details of the 

BSMAP meetings held during 2012–13. 

Table 15 Meeting schedule for the BSMS implementation during 2012–13 

Meeting no. Meeting date Location Representation 

BSM AP 13 16 July 2012 Melbourne MDBA, NSW, Vic., SA, Qld, AG 

BSM AP 13a 16 August 2012 Melbourne MDBA, NSW, Vic., SA, Qld, AG 

BSM AP 14 (Registers) 2 October 2012 Canberra MDBA, NSW, Vic., SA, Qld 

BSM AP 15 30 October 2012 Melbourne MDBA, NSW, Vic., SA, Qld, AG 

BSM AP 16 21 February 2013 Sydney MDBA, NSW, Vic., SA, Qld 

BSM AP 17 28 May 2013 Adelaide MDBA, NSW, Vic., SA, Qld, AG 
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