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Foreword
I have pleasure in releasing the 2011-12 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 codified in Schedule B of the Murray-Darling Basin Agreement (Schedule 1, Water Act 2007 (Cwlth)). This report complies with the Schedule B reporting requirements for the Murray-Darling Basin Authority (MDBA). It also provides a 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 long-term reduction in river salinity over the last 12 years through investment in salt interception schemes and improved land and water management practices. These have achieved the Basin salinity target to maintain the average daily salinity at Morgan, South Australia, at less than 800 EC for at least 95 percent of the time. This target has been me through wet and dry climate sequences over the past decade.
The salinity target has been met again in 2011-12 due to the operation of salt interception schemes and the combined effects of other actions undertaken by partner governments.
The Independent Audit Group for Salinity (IAG-Salinity) conducted the tenth audit of the strategy in November 2012. The auditors reviewed the implementation of the strategy by the 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 for the IAG-Salinity  2011-12 and a series of recommendations.
The successful implementation of the BSMS would not be possible without the co-operative approach of the partner governments and the dedication of their policy and program officers. In particular, I would like to acknowledge these officers’ commitment to the delivery of salinity management activities in the valleys across the Basin, and to the maintenance of a rigorous salinity accountability framework.
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Rhondda Dickson
Chief Executive

Murray-Darling Basin Authority

Abbreviations
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BSMS


Basin Salinity Management Strategy
BSM AP

Basin Salinity Management Advisory Panel
Cwlth


Commonwealth
DSEWPaC

Department of Sustainability, Environment, Water, Population and Communities 
EC


Electrical Conductivity unit (measured as µS/cm)
EWSA-TF

Environmental Watering Salinity Accountability Taskforce 
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Independent Audit Group for Salinity
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Murray—Darling Basin Authority
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Mid-Term Review (of Basin Salinity Management Strategy)
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Salt Interception Scheme
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Water Quality and Salinity Management Plan
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Executive Summary

Basin status during 2011-12
Over the 2011-12 year, on-going La Nina conditions contributed to significant rainfalls across the Murray-Darling Basin. This led to the continuation of the period of high River Murray flows that has been observed since 2010-11. Throughout 2011-12, periods of unregulated high flows were further enhanced and extended by the delivery of significant environmental watering events across the Basin.
The threat posed by this wet period, in the form of flood-recession salt mobilisation following salt accumulation in the floodplains of the river, in particular the lower Murray floodplains, did not materialise in 2011-12. Although large quantities of salt were mobilised, the sustained periods of high flows and slow flood recessions diluted in-river impacts.
As a result of the high River Murray flows, and extensive dilution of flood-recession salt mobilisation, Morgan in South Australia recorded an average daily salinity of 289 EC and a peak daily salinity of 464 EC for 2011-12.
However, the widespread rainfall and subsequent flooding has continued the partial recovery in shallow water tables within some areas which recommenced in 2010-11. Whilst it is likely to take an extended wet period before salts are mobilised across the Basin as experienced during the 1990s, it is nonetheless a strong reminder of the on-going salinity threat associated with salt mobilisation followed by low river flows.
The Murray-Darling Basin Authority (MDBA) has responded to this salinity threat through a coordinated partnership between Commonwealth, state and territory governments. This partnership to deliver the Basin Salinity Management Strategy (BSMS) is supported by agreed obligations explicitly set out in the Murray-Darling Basin Agreement.
Coordination of the BSMS is supported by the Basin Salinity Management Advisory Panel that comprises representatives from the six partner governments: Queensland, New South Wales, the Australian Capital Territory, Victoria, South Australia and the Australian Government.
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 or measures, and through explicit accountability arrangements that require that actions which increase River Murray salinity are offset by actions that decrease salinity elsewhere in the system.
The BSMS (MDBC 2001), established in 2001 as a 15-year strategy, is now nearing maturity with the salt interception program close to completion and the accountability arrangements highly effective in ensuring that the river salinity impacts of changes to the landscape are assessed and reported.

Key achievements of the BSMS

Throughout 2011-12, the MDBA has concentrated upon the key tasks of constructing salt interception schemes and reviewing and updating the salinity registers and associated modelling tools. Considerable effort has also been applied to improving knowledge and understanding of salinity processes within the lower Murray floodplain and providing leadership on future directions for the BSMS within the context of the Basin Plan.
Other highlights for 2011-12 include:
· achievement of the Basin salinity target of an average daily salinity of less than 800 EC for at least 95 percent of the time at Morgan in South Australia; simulated over a period that represents the occurrence of both wet and dry climatic sequences

· on-going low river salinities as demonstrated by recorded salinity at Morgan in South Australia being below 800 EC for 95 percent of the time over the last decade

· diversion of approximately 363,000 tonnes of salt away from the River Murray through the operation of salt interception schemes

· compliance with reporting obligations including the 2010-11 Annual Implementation Report (MDBA 2012b) and the 2010-11 IAG-Salinity Report (MDBA 2012a)
Details of these and other MDBA achievements and reporting requirements (Schedule B of the Murray-Darling Basin Agreement) are provided in this report. In addition, companion reports for 2011-12 are available for Basin state and territory governments. These separate reports provide information on the substantial 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.
Key priorities for 2012-13
a) delivery of 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
· on-going review and improvements of hydrological models that underpin in-river salinity assessments

b) strategic planning to progress integration of the BSMS with governance, policy and management arrangements emerging for the Basin, including:
· consideration as to how Basin salinity accountability will integrate with the key aspects of the Basin Plan such as the Water Quality and Salinity Management Plan and the Environmental Watering Plan

· progressing inter-jurisdictional agreements on operational mechanisms that will enable the salinity impacts of environmental watering programs (The Living Murray, Commonwealth and state actions) to be recorded and updated on the salinity registers
· further development of the irrigation salinity assessment framework to include changes in irrigation footprint, intensity and infrastructure changes in the Riverine Plains
c) continued knowledge development on salt mobilisation potential and changes in salinity risks from the valleys and floodplain

d) documentation of improvements to the MDBA River Murray flow and salinity model (MSM-BIGMOD) to support its accreditation and to:
· include improved understandings of diffuse river salt accessions in the calculation of existing register entries
· provide an approved technical basis for simulating the salinity impacts of environmental watering activities and hence enable their inclusion on the salinity register.
e) finalisation of the 61 EC joint works and measures program (the salt interception schemes) established under the BSMS and review of future salinity risk across the Basin to inform future management strategies
f) preliminary work required for the review of Schedule B (clause 35 of the Schedule) by 2015, and planning for future integration of the BSMS within the new planning framework established by the Basin Plan.
1 The Basin Salinity Management Strategy

The 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. This strategy provides clear and transparent accountability arrangements for partner governments, with mandatory elements incorporated into Schedule B of the      Murray-Darling Basin Agreement (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 farm land, 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. These 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

1.2 Governance of BSMS

The partner 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 MDBA and state and territory governments within the Basin.
On behalf of state and territory governments, the 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 a significant salinity impact upon 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 Mid-Term Review (MTR) of the BSMS was undertaken in 2007. The MTR report documented significant successes in BSMS implementation during the first seven years of the strategy’s         15-year life (MDBC 2008). Recommendations from the review covered policy and operational issues as well as the scientific and technical understanding of salinity processes in the Basin. However, the review did not contemplate a change in governance arrangements.
The Murray-Darling Basin Agreement was included as Schedule 1 of the Water Act 2007 (Cwlth) leading to the establishment of the MDBA. The MDBA is a statutory body accountable for administering the Murray-Darling Basin Agreement. Under this legislation, the MDBA is responsible for coordinating the BSMS as prescribed under Schedule B of the Murray-Darling Basin Agreement. Responsibilities include:
· construction and operation of joint works and measures and the coordination of other actions to reduce or limit the rate at which salinity increases in rivers, tributaries and landscapes within the Basin
· setting salinity targets
· establishing and maintaining 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
The Australian government’s role in the BSMS and Schedule B is to report on investment programs that may have an impact on salinity management in the Basin.

1.3 BSMS into the future

A key requirement of the Water Act 2007 (Cwlth) is the development of the Basin Plan, which is to include a water quality and salinity management plan (including objectives and targets), an environmental watering plan and a monitoring and evaluation program. Water resource planning (prepared at the regional level) is also to include water quality and salinity objectives and management requirements.
The Basin Plan was adopted by the Minister in November 2012. Transition between the existing BSMS and the new Plan is not yet explicit. However, it is generally understood that the mandatory components of the BSMS which are included in the Schedule B of the Murray-Darling Basin Agreement (Schedule 1 of the Water Act 2007 (Cwlth)) will be carried forward until the scheduled review of BSMS in 2015.
1.4 BSMS Annual Implementation Report 2012-13
This BSMS Annual Implementation Report is a Basin-wide progress report for the financial year      2011–12. A draft of this report was presented to the Independent Audit Group for Salinity (IAG-Salinity) in October 2012 to enable assessment of MDBA’s progress in coordinating salinity management across the Basin.

This report also contributes to fulfilling the statutory requirements of Schedule B (Clause 32) including:
· a consolidated summary of results and recommendations from the Report of the IAG-Salinity 2011–12

· a program setting out the timetable for rolling five-year reviews

· an update of the salinity registers as at 30 November 2012

· details of other activities that have been undertaken to meet the objectives of the strategy since the last annual reporta report on the operation and implementation of existing joint works and measures as well as the progress of any proposed new works or measures

· results of each five-year review carried out by state governments within the reporting period
· a list of MDBA reports related to the management of salinity in the preceding financial year
In meeting their own reporting obligations, the Commonwealth, state and territory governments of the Basin produce companion salinity reports that can be obtained from the relevant partner governments. Relevant information provided by partner governments has been used in the development of this report.
2 The Nine BSMS Elements

Basin-scale salinity management under the BSMS is guided by nine elements (Section 1.1). These elements provide a basis for assessing progress in implementing the strategy during  2011–12.
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 acquiring knowledge and resources to address salinity. The BSMS has and will continue to contribute substantially to the knowledge base of biophysical and socio-economic processes in addition to Basin-scale salinity management strategies and the operation of salinity accountability arrangements.
In 2011–12, emphasis was placed upon understanding of salt mobilisation processes and future planning, including input to the Basin Plan to ensure progress and continuity in the management of salinity in the Basin. The direction and key recommendations from the BSMS MTR (MDBC 2008) and IAG-Salinity (MDBA 2012) were incorporated into this planning and considered in the prioritisation of activities to ensure effective strategy implementation.
The key projects progressed in 2011–12 under Element 1 relate 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

The high salinity nature of groundwater within the Mallee region and floodplains of the Lower Murray, and its natural propensity to discharge to the river, places water quality at risk, particularly during a post-flood recession period. The recent decade long millennium drought may have exacerbated the underlying threat through salt accumulation in the extensive floodplains within this part of the Basin.
Pursuant to the recommendations of the BSMS MTR (MDBC 2008) and IAG-Salinity (MDBA 2011a) the MDBA developed a conceptual model of flood-recession salt mobilisation processes for the lower Murray floodplains during 2010-11. The IAG-Salinity (MDBA 2012a) commended the progress made in responding to their recommendation, noting that further work is required for a second project to pursue more detailed understanding of sub-regional processes.
To complement improved understanding provided by the conceptual model, additional work was undertaken to investigate salinity accessions from River Murray reaches located between Lock 7 and Lock 1. Surface water salinity data was collected opportunistically during and following floods that arose over the 2010 to 2012 period including data from floodplain backwaters and creeks which contribute to net river salinity outcomes. Data on groundwater levels and salinities were also collected during this period given that these parameters are also key drivers of salt accessions to the river.

Collectively this data will be used to further refine river and groundwater models applied in the determination of salinity impacts for the salinity registers, and to ensure that the best available science is used in the preparation and response to the threats posed from high salinity events that emanate within the lower Murray.

2.1.2 Assessing environmental watering salinity impacts

TLM program, the states, and more recently, the Commonwealth government, have purchased or recovered through water use and/or efficiency measures, a significant share of water within the Murray-Darling Basin. This water will be used to maintain and improve the health of water-dependent ecosystems. Shifts in the temporal and spatial use of water (from irrigation to the environment) have consequences for salt mobilisation and the dilution regime, particularly within irrigation areas and upon downstream river salinity outcomes.
Preliminary salinity impact assessment reports of TLM watering actions have been submitted to the MDBA for the following sites:
I. Koondrook-Perricoota Forest on the Wakool and Murray Rivers
II. Lindsay Island Stage I works and measures
III. Mulcra Island, Hattah Lakes and Gunbower Forest
The MDBA has used these reports to inform preliminary estimates of TLM watering salinity impacts. However, further work (including documenting improvements to the MSM BIGMOD model and its accreditation) is required before the impacts can be entered onto the salinity registers.
South Australia submitted the revised Chowilla Environmental Regulator Salinity Impacts Report to the MDBA, including the Chowilla groundwater model. The Chowilla groundwater model has been independently peer reviewed and endorsed as ‘fit for purpose’ for assessing the salinity impacts of operation of Chowilla environmental regulator for the BSMS salinity register entry. Once the environmental watering salinity impact accounting procedures are finalised, the MDBA will use the Chowilla groundwater model to determine an appropriate salinity register entry for the Chowilla Environmental Regulator Operations.
The 2010–11 IAG-Salinity report (MDBA 2012a) identified accountability for salinity impacts of environmental watering as a top priority and recommended that a set of high level principles consistent with the National Water Initiative and the Basin Plan be established and agreed to by the Ministerial Council. During 2011–12 MDBA organised a workshop with the contracting governments through the BSMS Environmental Watering Salinity Accountability Taskforce (EWSATF) and developed high level principles, which were later modified by the Basin Salinity Management Advisory Panel (BSMAP) to ’Guiding Principles’.
In order to progress the accountability for salinity impacts of environmental watering, using water held by the Commonwealth Environmental Water Holder, the MDBA initiated discussions with the Department of Sustainability, Environment, Water, Population and Communities (DSEWPaC) to develop clear institutional responsibilities for both state and Commonwealth governments and accountability for environmental watering. These discussions will continue in 2012–13.
2.1.3 Irrigation salinity assessment

The BSMS salinity registers (Appendix II) account for irrigation-related actions within the Basin as both credits (reducing river salinity, generally as a result of reductions in saline drainage arising from improvements in irrigation efficiency) and debits (increasing river salinity, generally as a result of saline drainage 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, a framework has been developed for application in the irrigation regions of the Mallee Zone. However, significant challenges are faced in establishing a comparatively consistent platform upon which the assessment of salinity impacts can be undertaken for irrigation across the Riverine Plains. These challenges include lack of data and modelling tools capable of determining changes in irrigation related impacts across highly variable hydrological environments and at a range of scales. The assessment of changes in irrigation salinity impacts emerging from the Riverine Plains has become more important as increasing volumes of irrigation water entitlements are recovered for the environment either through water trade or modernisation of irrigation systems and on-farm infrastructure. An initiative to extend lessons learnt from management of accountability within the Mallee zone to the Riverine Plains was progressed during 2011–12. In general, the Basin states are in agreement on the need to review and evaluate the impact of change in the irrigation footprint and irrigation intensity on river salinity.
Further progress has been achieved in improving techniques for management of accountability within the Mallee Region. Irrigation root zone drainage remains a critical factor in estimating recharge that displaces saline groundwater to the river. A project was completed in 2010–11 to develop district-scale root zone drainage estimates for irrigated areas of the Basin’s Mallee zone. The final report for this project is currently being reviewed and is expected to be finalised in     2012–13.
2.1.4 Information coordination and dissemination
A key role for the MDBA is to coordinate Basin-scale information on progress towards BSMS implementation. This role includes the publication of BSMS annual reports and other technical reports, and providing opportunities to further disseminate information about salinity management in the Basin to the scientific and broader community.
A number of reports were produced during 2011–12 and distributed by the MDBA and its partner governments, including:
· Report of the Independent Audit Group for Salinity 2010–11

· BSMS 2010–11 Annual Implementation Report

· BSMS 2010–11 Annual Implementation Report Summary

· River Murray Floodplain Salt Mobilisation and Salinity Exceedances at Morgan
2.2
Element 2: Values and assests risk
Protecting key values and assets at risk of salinity is fundamental to how salinity is managed within the Basin. Maintaining the water quality of rivers, controlling land degradation and protecting important terrestrial ecosystems, productive farm land, cultural heritage and built infrastructure are integral components of the four BSMS objectives. At the local catchment scale, Basin partner governments work with communities to identify values and assets that require protection from the impacts of salinity.
This element is largely a responsibility of the BSMS partner governments and further information can be found in each state’s 2011–12 salinity annual report.
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 Figure 4).
The Basin salinity target is to maintain the average daily salinity at Morgan in South Australia at a simulated level of less than 800 EC for at least 95 percent 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.
The concept of end-of-valley targets for major tributary valleys arose from the 1999 salinity audit and 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 and to provide the impetus for catchment actions within the valleys 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, and the Australia Capital Territory end-of-valley target in 2010-11.
2.3.1 River salinity outcomes

Whilst progress against salinity targets is assessed based upon modelled river salinity outcomes over the benchmark period, a series of salinity management actions undertaken over several years under the BSMS and its forerunner, Salinity and Drainage Strategy (MDBC 1989) have had a notable positive impact on the in-river salinity outcome in a given year. In addition, the Basin community has an ongoing interest in understanding the in-river salinity outcome on an annual basis as the duration and extent of peak salinity levels can affect aquatic ecosystems and the use of river water for drinking and irrigation purposes. This section provides an overview of the in-river salinity outcome for 2011-12 compared to long-term river salinities.
Table 1 summarises salinity levels recorded at Morgan over four time intervals (1, 5, 10 and 25 years) to June 2012 and enables a comparative assessment of average, median, 95 percentile and peak salinity outcomes for 2011-12 with each of the other time intervals.
Collectively the river salinities presented in Table 1 indicate that the average, median and 95 percentile salinity for 2011-12 were approximately two-thirds that of the respective salinity for the previous 5- and 10-year intervals with greater improvements apparent when compared with outcomes over the 25-year interval. Other points of interest are that the 95 percentile salinity has not exceeded 800 EC at Morgan over any of the assessment periods, and the peak river salinity at Morgan has not exceeded 800 EC in the last decade.
Whilst the low salinity outcome over the 10 year period is an expected result given the drought conditions that existed between 2001 and 2010 (hence low salt mobilisation), the rainfall and flooding regime was high in 2011-12. The salinity outcomes at Morgan (a peak of just 464 EC) were not commensurate with greater salt mobilisation during 2010-12. Rather, it is an outcome arising from sustained high flows from around September 2010 until the end of the reporting period (June 2012). In other words, the low river salinity outcome has occurred because the river has not been subjected to low flows following the flooding events that have occurred over this period. The fact that a post-flood salt spike has not been realised demonstrates the importance of post-flood river conditions in determining the river salinity outcome. The implications for planning and river operations are to ensure that the knowledge base used to support decisions include the full suite of factors contributing to water quality outcomes including large scale changes in water use for environmental purposes.
Table 1 Summary of salinity levels (EC) recorded at Morgan, South Australia
	Period
	Time interval
	Average
	Median (EC)
	95 percentile (EC)
	Peak
	% Time 800 EC

	1 year
	July 2011 – June 2012
	289
	290
	414
	464
	0%

	5 years
	July 2007 – June 2012
	410
	407
	681
	768
	0%

	10 years
	July 2002 – June 2012
	411
	391
	661
	768
	0%

	25 years
	July 1987 – June 2012
	499
	468
	787
	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 salt interception schemes and improvements of irrigation practices and delivery systems have also contributed substantially to the low salinity levels summarised by Table 1. Some of these works and measures, particularly salt interception schemes, have been shown to be highly effective during extended periods of low flows.
Figure 1 presents mean daily salinity levels recorded at Morgan and simulated (modelled) salinity levels representing a ‘no further intervention’ scenario for the same period. The ‘no further intervention’ scenario simulates river salinity levels that would have occurred if post-1975 salt interception schemes, improved land and water management actions and dilution flows were not undertaken. The word ‘further’ is used because a number of salt interception schemes were operating before 1975 and their effects are not included in the simulation.

The difference between observed and the simulated ‘no further intervention’ salinity levels are assumed to be the result of management interventions. During 2011-12 this difference is estimated to vary between 12 and 196 EC. Figure 1 also shows that the impact of the management interventions was greater between the middle of October 2011 and the end of February 2012 when river flows were lower rather than when the flows were higher.
Figure 1: Comparison of mean daily salinity levels at Morgan from July 2011 to June 2012 to modelled 1975 ‘no further intervention’ salinity levels. 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 1: Comparison of mean daily salinity levels at Morgan from July 2011 to June 2012 to modelled 1975 ‘no further intervention’ salinity levels. 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).
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Figure 1: Comparison of mean daily salinity levels at Morgan from July 2011 to June 2012 to modelled 1975 ‘no further intervention’ salinity levels. 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 27 years (July 1985 to June 2012), between recorded or 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 (salt interception schemes, 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. 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 2012).

River salinity levels increase progressively downstream, due to both natural groundwater discharge to the river and accelerated salt mobilisation due to human development activities. The cumulative effects of these combined factors result in the 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 against which future progress could be assessed. For South Australia, New South Wales and Victoria, baseline conditions are set at 1 January 1988, while for Queensland and the Australian Capital Territory, baseline conditions are set at 1 January 2000. Also shown in Figure 3 is the median recorded salinity for each of the last three years.
The data illustrates that the median salinity for 2011–12 is lower than the 2000 simulated levels at all sites including Morgan, South Australia where the Schedule B Basin salinity target is set.

Salinity below Morgan, and in particular below Murray Bridge, can vary significantly depending on the prevailing salt concentration within the lower lakes and flow conditions upstream of Lock 1. The median salinities in Lake Alexandrina at Milang and Lake Albert at Meningie (data not shown in Figure 3) have reduced from 5,500 and 11,475 EC respectively in 2009-10 to 546 and 4,784 EC in 2011-12. The freshening of Lake Alexandrina since 2009-10 has been due to substantially higher river flows that refilled the lake and flushed salt out to the sea. The salinity in Lake Albert remains higher than in Lake Alexandrina due to limited connectivity between the lakes.  Further lake level cycling will continue in 2012-13 to facilitate further salinity reductions.
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Figure 3: River Murray salinity profile: comparison of median salinity levels of 2011-12 with that 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 previously, progress against the BSMS objectives is in part measured by assessing the salinity outcomes at Morgan against the Basin Target, taking into account the impact of land and water management actions in contributing to these outcomes. The target is to maintain salinity below 800 EC for 95 percent 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 2011–12 levels of development and salinity mitigation.
As the climatic regime is the same for both simulations, the difference in EC outcome between the two scenarios reflects the effects of management actions between the baseline and 2011–12 on salinity at Morgan (Table 2).

Table 2 indicates that based on 2011–12 levels of land and water use (including salinity mitigation), in-river salinity at Morgan is less than 800 EC for 96 percent of the time and hence the strategy is meeting the target.  A comparison of this result with baseline conditions demonstrates that when taking into account variable climatic conditions, the exceedance of 800 EC at Morgan has decreased substantially compared with the baseline conditions. These model outcomes, as well as observed salinity levels recorded at Morgan (Figure 2), reflect the significant long-term benefits that salinity mitigation activities have brought to the Basin.
Table 2: Simulated salinity levels (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 800 EC
	% Time < 800 EC

	25 years
	Modelled 1988
conditions 1975–2000
	665
	666
	1058
	28
	73

	25 years
	Modelled 2012
conditions 1975–2000
	506
	480
	781
	4
	96


* Baseline conditions are set at year 2000. However, salinity impacts arising from development activities between 1988 and 2000 in New South Wales, Victoria and South Australia are accountable under the BSMS and have been excluded from the Baseline.
2.3.4 Modelling challenges

The BSMS uses the climatic dataset from 1975 to 2000 (benchmark period) to evaluate long-term salinity effects on the River Murray based on the current land and water management regime. However, significant changes in the water management regime in the Basin are proposed through the recovery of more water for environmental purposes under the Basin Plan. To assess the salinity impacts of evolving environmental watering actions within the Basin, updates to the River Murray model (MSM-BIGMOD) as well as the development of local salt mobilisation models will be required. While some progress has been made on modelling the impacts ofenvironmental watering actions under TLM, significant further effort is required to model the impacts of other proposed environmental watering actions.
Progress in other aspects of the BSMS salinity modelling program is reported within Section 2.6.3.
2.4
Elements 4 to 7
Primarily, Elements 4 to 7 are state and territory government responsibilities where progress against end-of-valley targets and catchment salinity management actions are reported. The following paragraphs provide a guide to the key directions intended to be achieved through these elements; however, the reader is referred to each state or territory governments’ report for 2011–12 for information on progress to date.

Element 4: Managing trade-offs with available within-valley option

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.
Element 5: Implementation of salinity 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 Commonwealth, 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 for successful implementation of the BSMS.
Element 6: Redesigning farming systems
This element considers the improvements needed in farming and forestry to control groundwater recharge in dryland cropping and pastoral systems. It also acknowledges the need for research and development to improve farming systems and reduce salinity risk without jeopardising the viability of farming enterprises.
It is also worth noting that the BSMS MTR (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.
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 landscape 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 salt interception schemes to maintain water quality in the River Murray for agriculture, environmental, urban, industrial and recreational uses. The BSMS’s intention to achieve a 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 New South Wales, Victoria and South Australia to offset state accountable actions (post-1988).
New South Wales, Victoria and South Australia, together with the Commonwealth Government, have funded the construction of eleven salt interception schemes. In addition, the following work is underway:
· construction of a further two salt interception schemes at Murtho in South Australia and the upper Darling scheme in New South Wales

· refurbishment of the Mildura-Merbein scheme in Victoria.
The total expenditure under the construction program for the 2011-12 year was just over $9,000,000.
The complexity of planning, investigations and construction prevented achievement of the 61 EC program by 2007 as was envisaged in the strategy. However, with funding committed by the Commonwealth Government in 2005-06, completion of the program is expected to be achieved by 2012-13. The following sections provide a summary of investigations and works that are currently underway.
2.5.1 Joint Works investigation

As the investigations program agreed to by the Murray-Darling Basin Ministerial Council was completed in 2010–11, no further investigations were carried out in 2011-12.
2.5.2 Design and construction of new schemes

Upper Darling

Construction of the upper Darling salt interception scheme (near Bourke, New South Wales) is now complete. However as a result of continued flooding in the Darling River, the formal commissioning of this scheme has been delayed.
Pike River

Construction of the first phase of the Pike River salt interception scheme (state works) was completed in December 2011 and it was formally commissioned in April 2012.
Murtho

Progress on construction of the Murtho salt interception scheme during 2011-12 was slowed substantially due to the extensive flooding on the lower Murray. It is expected that construction of the scheme will be complete by the end of 2012-13.

2.5.3 Scheme operation and maintenance

Operation of the various salt interception schemes has continued to be highly successful in terms of in-river outcomes as illustrated in Figure 1 and Figure 2. As detailed in Table 3, the currently commissioned salt interception schemes diverted approximately 363,000 tonnes of salt away from the River Murray in 2011-12.
In 2011-12, operation and maintenance of the existing MDBA salt interception scheme assets continued to focus on minimising running costs, in particular the energy costs associated with pumping. Due to 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 located on the floodplain of the River Murray were temporarily shut down during the year as a result of floodwater inundation. Operation resumed once flood waters receded.

The Pyramid Creek salt interception scheme was extensively damaged during the floods in northern Victoria in 2010-11. During 2011-12 the condition of all production bores were assessed and repairs carried out where necessary. In addition a number of switchboards that were damaged by floodwaters were rebuilt and put back into service. The scheme was fully operational by the end of 2011.

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
	1,108
	25,456
	39,177
	70
	139,059

	Barr Creek
	1,672
	6,884
	3,293
	100
	41,947

	Mildura-Merbein
	0
	0
	N/A
	
	0

	Mallee Cliffs
	1,514
	49,337
	50,150
	96
	485,700

	Buronga
	2,659
	73,649
	42,615
	99
	469,952

	Pike
	281
	17,305
	68,525
	N/A
	79,181

	Bookpurnong
	228
	5,541
	35,018
	97
	84,407

	Loxton
	400
	3,621
	15,405
	96
	191,770

	Woolpunda
	5,520
	113,420
	32,218
	96
	4,465,612

	Waikerie
	3,522
	61,867
	30,652
	97
	1,311,710

	Rufus River
	
	
	
	
	

	Line 1
	9
	48
	9,933
	100
	1,498

	Line 2
	17
	649
	54,917
	100
	2,676

	Line 3
	17
	1,136
	73,500
	100
	4,838

	Line 4
	0
	0
	N/A
	100
	497

	Minor Pump Station
	95
	1,459
	25,500
	-
	9,336

	Major Pump Station
	63
	535
	60,757
	100
	340

	Total Rufus River Diversions
	201
	3,627
	-
	100
	19,185

	Total water and salt diverted
	17,016
	362,508
	-
	-
	-


2.6
Element 9: Basin-wide accountability: monitoring, evalutaing and reporting
Element 9 covers Basin-wide accountability, focusing on the MDBA’s responsibility to maintain the salinity registers which record the salinity effect and cost of accountable actions and delayed or ‘legacy of history’ salinity impacts. This element also ensures that salinity is monitored appropriately, progress on salinity targets at a Basin-wide scale is reported, and an independent audit of the registers and contracting governments’ progress on meeting salinity targets and implementing BSMS is undertaken.
The MDBA is supported in this role by significant work by state and territory governments carrying out rolling 5-year reviews of salinity register entries, and annual reporting, which together enable the 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 an IAG-Salinity be appointed by the MDBA to carry out an annual audit. Auditing is an integral part of the BSMS, ensuring a fair and accurate annual assessment of the contracting governments and MDBA’s performance against the provisions of Schedule B of the Murray-Darling Basin Agreement.

The IAG-Salinity undertook the tenth BSMS audit in 2011-12 and provided the report to the MDBA (MDBA 2012a). The report included an assessment of the state and territory governments and the MDBA’s implementation of the strategy and provided recommendations to support continuous improvement. The executive summary of the 2011-12 IAG-Salinity report (MDBA 2013), including the auditors’ recommendations are included as Appendix I. Progress on activities in response to these audit recommendations will be reported to Ministerial Council within the 2012-13 Annual Implementation Report.
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 salinity registers are an accounting tool providing a record of the debit and credit balance of accountable actions that significantly affect salinity at Morgan (i.e. that would result in a change of average daily salinity by 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 it may lead to increased salt loads to the River Murray. Actions such as constructing salt interception schemes and improvements in irrigation practices can generate a credit on the salinity register. In addition, actions such as permanent water transfer in or out of an irrigation area (trade) may result in a credit or debit on the salinity register.

State and territory governments report annually to the MDBA, providing it with 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 the changes in river salinity impacts to be tracked over a consistent climatic period. It also provides estimates of the economic costs and benefits arising from these salinity effects.
There are two salinity registers, Register A and Register B:

· Register A records the impacts of each accountable action that occurred after the baseline date (1988 for New South Wales, Victoria and South Australia, 2000 for Queensland and the Australian Capital Territory) and includes jointly funded works and measures.
· Register B accounts for ‘legacy of history’ or delayed salinity impacts, which have an effect on salinity levels after 2000 but which are the result of actions taken before 1988 (2000 for Queensland and the Australian Capital Territory)

The success of the BSMS in delivering significant salinity improvements for the Basin stem from both jurisdictional agreement to be accountable for salinity debits and credits on the Resisters, and also to undertake actions together that lead to material improvements in river salinity. Such actions include those jointly undertaken under MDBA coordinated programs (i.e. joint works and measures), and those undertaken by two or more states independent of the MDBA (shared works and measures). Hence, jointly funded works and measures refer to salt interception schemes constructed as part of the Salinity and Drainage Strategy (MDBC 1989) and those constructed more recently under the current 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. Such ‘joint works and measures’ and ‘shared measures’ are shown separately on the salinity registers with the benefits shared between states. They are therefore distinguishable from individual state actions for which the particular state gains either a debit or a credit.
The updated salinity register including new and updated entries as at November 2012 is provided in Appendix II and summarised in Table 4.
New entries or updates on Register A

The MDBA, during 2011-12, approved the following changes to the Register A entries:
· amend ‘Sunraysia Drains drying up’, ‘Lamberts Swamp’ and ‘Psyche Bend’ entries to reflect the findings of the respective five-year reviews

· rename the entry ‘Irrigation development with water trade with SA 1988 to 2002/03’ to ‘SA Irrigation Development Based on Foot Print Data’

· rename the entry ‘Irrigation development with water trade with SA 1988 to 2003/04 to 2008/09’ to ‘SA irrigation development due to water trade’

· rename the entry ‘SA irrigation development site use approved 2009-10 to 2010-11’ to ‘SA irrigation development due to site use approvals’

· combine the entries ‘SA improved irrigation efficiency Reg A’ and ‘SA irrigation scheme rehabilitation Reg A’ and rename the combined entry ‘SA improved irrigation efficiency & scheme rehabilitation Reg A
· update of the ‘SA improved irrigation efficiency & scheme rehabilitation Reg A’ to include new data provided from the review of the Loxton to Bookpurnong component of the entry. This update is based upon use of the newly accredited Loxton to Bookpurnong numerical groundwater model
· add a new entry ‘Pike Stage I SIS’ to reflect commissioning of Stage 1 of the Pike salt interception scheme for South Australia (state action)

New entries or updates on Register B

The MDBA, during 2011-12, approved the following changes to the Register B entries:
· amend ‘legacy of history’ entries for the Murrumbidgee, Lachlan, Campaspe, Kiewa and Ovens catchments and all sub-catchments of the Darling River to reflect the findings of the respective five-year reviews

· combine the entries ‘SA improved irrigation efficiency Reg B’ and ‘SA irrigation scheme rehabilitation Reg B’ and rename the combined entry ‘SA improved irrigation efficiency & scheme rehabilitation Reg B’

· update the following entries to include new data provided from the review of the Loxton to Bookpurnong component due to the approval of the new Loxton to Bookpurnong numerical groundwater model

a) South Australia Mallee legacy of history – dryland

South Australia Mallee legacy of history – irrigation

South Australia improved irrigation efficiency & scheme rehabilitation Reg 

Table 4: Summary of the 2012 salinity register

	Actions
	NSW ($m/yr)
	VIC ($m/yr)
	SA ($m/yr)
	QLD ($m/yr)
	ACT ($m/yr)
	Commonwealth contribution (EC)

	Joint works & measures
	2.708
	2.708
	0.836
	0
	0
	33

	State shared works & measures
	0.190
	0.190
	0
	0
	0
	0

	State actions
	2.660
	2.211
	3.274
	tbd
	tbd
	1.0

	Total Register A
	5.558
	5.109
	4.110
	tbd
	tbd
	34

	Transfers to Register B
	0.630
	0.503
	1.459
	0
	0
	0

	Total Register B*
	0.388
	-0.117
	1.186
	0
	0
	0

	Balance – Registers A & B
	5.946
	4.992
	5.296
	0
	0
	34


* Total includes transfers from Register A
positive numbers indicate a credit entry, negative numbers indicate a debit entry, tbd – to be determined

Rolling reviews

Schedule B requires that each accountable action incorporated into the salinity registers undergo a rolling five-year review to provide for progressive improvement in the estimate of the salinity and cost impact of actions in both the short and long term. 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 through the rolling review process. Table 5 and Table 6 summarise the status of rolling five-year reviews and is followed by an overview of specific progress on rolling reviews for both Register A and Register B.

Table 5: Status of the rolling 5-year reviews for all Salinity Register A entries as at 30 October 2012
	Authority register accountable actions
	Last review
	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 2012–13

	Improved Buronga and Midura-Merbein Interception Scheme
	2005
	2010
	Buronga re-built, 5-year review expected to be completed in      2012-13
Mildura-Merbein scheme being refurbished, 5-year review expected following investigations of the refurbished scheme

	New Operating Rules for Barr Creek Pumps
	2011
	2015
	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 to 1988 to 2000
	2005
	2010
	Review initiated by the MDBA expected to be completed in 2013

	Mallee Cliffs SIS
	2005
	2010
	Scheduled to be completed in 2012–13

	Chaned Operation of Menindee and Lower Darling
	2005
	2010
	Review initiated by the MDBA expected to be completed in 2013

	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 the MDBA and expected to be completed in 2013

	Basin Salinity Management Strategy
	
	
	

	Changed MDBC River Operations after 2002
	2005
	2010
	Review initiated by the MDBA expected to be completed in 2013.

	Authority register accountable actions
	Last review
	Next review date
	Comment on status of review

	Basin Salinity Management Strategy

	Pyramid Creek Stage 1 (Joint Scheme)
	2010
	2015
	Review not currently requried.

	Bookpurnong Joint Salt Interception Scheme
	2006
	2011
	Model accredited in 2011, awaiting finalisation of 5-year review

Review currently being finalised

	Improved Buronga Scheme
	2006
	2011
	Scheduled to be completed in 2013.

	Loxton SIS
	2008
	2013
	Model accredited in 2011, awaiting finalisation of 5-year review

Review currently being finalised

	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

	STATE WORKS and MEASURES
	
	
	

	Shared New South Wales and Victoria
	
	
	

	Permanent Trade Accounting Adjustment –     NSW to Victoria
	2006
	2011
	Review initiated by the MDBA and expected to be completed in 2013.

	Barmah-Millewa Forest Operating Rules
	2006
	2011
	Review initiated by the MDBA. Expected to be completed in 2013.

	New South Wales
	
	
	

	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 the MDBA. Expected to be completed in 2013.

	NSW MIL LWMP’s
	2010
	2015
	Review not currently requried.

	Authority register accountable actions
	Last review
	Next review date
	Comment on status of review

	New South Wales

	NSW Changes to Edward-Wakool and Escapes
	2005
	2010
	Review initiated by the MDBA. Expected to be completed in 2013.

	Permanent Trade Accounting Adjustment –     NSW to SA
	2005
	2010
	Review initiated by the MDBA expected to be completed in 2013.

	NSW Sunraysia Irrigation Development 1997-2006
	2007
	2012
	Scheduling or 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
	2006
	2011
	Final report submitted to the MDBA in 2012. Requires peer review

	Tragowel Plains Drains at 2002 level
	2006
	2011
	Final report submitted to the MDBA in 2012. Requires peer review

	Shepparton Salinity Management Plan
	2008
	2013
	Victoria has requested to delay the review until 2016.

	Nangiloc-Colignan Salinity Management Plan
	2008
	2013
	Review in progress.

	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 the MDBA in 2010. It is anticipated that this entry will be superseded by a new entry, Mid-Murray Storages Register A entry.

	Campaspe West Salinity Management Plan
	2010
	2015
	Review not currently required.

	Authority register accountable actions
	Last review
	Next review date
	Comment on status of review

	Victoria

	Psyche Bend
	2011
	2016
	Review not currently required.

	Permanent Trade Accounting Adjustment – Victoria to SA
	2005
	2010
	Review initiated by the MDBA and expected to be completed in 2013.

	Woorinen Irrigation District Excision
	2010
	n/a
	It is anticipated that this entry will be superseded by a new Mid-Murray Storages Register A entry.

	Sunraysia Drains Drying Up
	2011
	2016
	Review not required.

	Lamberts Swamp
	2011
	2016
	Review not required.

	Churchs Cuts Decomissioing
	2010
	2015
	Review not required.

	Mallee Drainage Bore Decomissioning
	2008
	2013
	Review in progress.

	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 Australia*
	
	
	

	SA Irrigation Development Based On Footprint Data
	2011
	2016
	To be updated with MODFLOW models when updated for 5-year review.

	SA Irrigation Development Based On Site Use Approval
	2011
	2016
	Assessment methodology to be replaced with MODFLOW models when next updated under the 5-year reviews.

	SA Component of Bookpurnong Scheme
	2011
	2016
	Model accredited in 2011, awaiting finalisation of 5-year review. Review currently being finalised

	SA Component of Loxton SIS
	2006
	2011
	Model accredited in 2011, awaiting finalisation of 5-year review. Review currently being finalised

	Authority register accountable actions
	Last review
	Next review date
	Comment on status of review

	South Australia*

	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 SIS’s.

	SA Improve Iffigation Efficiency & Scheme Rehabilitation Reg A
	2011
	2016
	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.

	Pike Stage I SIS
	2012
	2017
	Review currently not requried.


* All South Australian Register A entries, except SIMRAT based irrigation development entries, are comprised of multiple MODFLOW model outputs accredited at various times.  As such these entries are not reviewed and updated in their entirety in one year but the component models are updated in line with their 5-year review dates.
Table 6: Status of rolling 5-year reviews for all Salinity Register B entries as at 30 October 2012
	Authority register accountable actions
	Last review
	Next review date
	Comment on status of review

	New South Wales
	
	
	

	Darling Catchment Legacy of History

	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

	Authority register accountable actions
	Last review
	Next review date
	Comment on status of review

	New South Wales

	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
	Rebview not currently required

	Goulburn Catchment Legacy of History
	2003
	2008
	Final report submitted to the MDBA in 2012, requires approval

	Loddon Catchment Legacy of History
	2003
	2008
	Reiview is rpogress. Due to be submitted in 2013

	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

	Authority register accountable actions
	Last review
	Next review date
	Comment on status of review

	South Australia*

	SA Mallee Legacy of History - Dryland
	2011
	2016
	To be updated with MODFLOW models when updated fotr 5-year review

	SA Mallee Legacy of History - Irrigation
	2011
	2016
	To be updated with MODFLOW models when updated fotr 5-year review

	SA Improved Irrigation Efficiency & Scheme Rehabilitation Reg B
	2011
	2016
	To be updated with MODFLOW models when updated fotr 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 the MDBA Sept 2013

	Queensland Irrigation Development – post 1 Jan 2000
	
	2011
	Estimated timing for submission to the MDBA Sept 2013


* All South Australian Register B entries are comprised of multiple MODFLOW model outputs accredited as various times. As such these entries are not reviewed and updated in their entirety in one year but the component models are updated in line with their 5-year review dates.

Register A

Victorian Reviews

In 2012, the MDBA approved Victoria’s five-year reviews of Psyche Bend, Sunraysia Drains drying up and Lamberts Swamp register entries. Victoria also submitted rolling review reports associated with the Barr Creek Catchment Strategy and the Tragowel Plains Salinity Management Plan however these reports require independent review before consideration by the Authority.
South Australian Reviews

Most of the South Australian register entries are derived from data generated from models which are applicable for specific river reaches in South Australia. When a South Australian model is upgraded, several register entries are partially reviewed as a result of new information available for the region covered by the model. In 2011-12, the following Register A entries were updated or partially reviewed for the Loxton to Bookpurnong river reach:
· Irrigation development 1988 to 2008-09

· Improved irrigation efficiency and scheme rehabilitation
In July 2012, South Australia also submitted the Waikerie to Morgan groundwater model for approval. Once the model is approved by the MDBA, several Register A entries underpinned by this model will be reviewed as outlined in Table 5.
Register B

Victorian Reviews

In June 2012 Victoria submitted to the MDBA rolling 5-year reviews for Campaspe, Kiewa and Ovens catchments legacy of history impacts. The 5-year reviews were subjected to independent peer review. The review was found to be ‘fit for purpose’ and recommended that the Register B entries for these catchments remain unchanged.
In August 2012 Victoria submitted to the MDBA rolling 5-year review for the Goulburn-Broken catchment. This review has been independently peer reviewed and was found to be ‘fit for purpose’. The update of the register is expected to be completed in 2012-13.

New South Wales Reviews

In 2011 -12 New South Wales submitted to the MDBA rolling five-year reviews of ‘legacy of history’ salinity impacts for the following catchments:

· Border Rivers (NSW)

· Gwydir

· Namoi

· Macquarie (including Bogan and Castlereagh)

· Barwon-Darling

· Lachlan

· Murrumbidgee

The review reports on these catchments were independently peer reviewed. The MDBA approved these reviews as ‘fit for purpose’ and in-line with the requirements for updating BSMS Register B entries.

South Australian Reviews

Several register entries were reviewed as a result of the accreditation of Loxton/Bookpurnong groundwater model as outlined in Table 6. Register B entries for the following accountable actions were updated in 2012:
· South Australian improved irrigation efficiency and scheme rehabilitation

· South Australia Mallee legacy of history – Dryland

· South Australia Mallee legacy of history – Irrigation
Upon approval of the Waikerie to Morgan groundwater model (previously discussed), several Register B entries will be reassessed as outlined in Table 6.
Queensland Reviews

No rolling review reports were submitted to the Authority in 2011-12.
2.6.3 Salinity models

The MDBA’s salinity registers are underpinned by a suite of models that assist in assessing progress against end-of-valley salinity targets and the Basin salinity target at Morgan and in estimating salinity impacts of accountable actions. These models require periodic review and approval of the MDBA as ‘fit-for-purpose’ to ensure continuous improvement in predictions of the impacts of land and water management actions and progress against in-stream salinity targets.
Jurisdictional surface water and groundwater models and other analytical techniques are used to generate estimates of salinity, salt load and flow to the River Murray. Some of these models are used to determine the salinity, salt load and flow regimes at the end-of-valley sites (discussed in Section 2.6.4) and have established baseline conditions for the Basin catchments (Appendix C). The MDBA uses these datasets as input to MSM-BIGMOD (the River Murray model). MSM-BIGMOD is used in the assessment of all register entries. With the aid of cost functions, the MDBA is also able to provide estimates of the salinity cost effect of progressive increases in salinity along the river. The costs appear in the salinity registers as a $m/y figure for each entry, and are used by the jurisdictions and the MDBA to assess the benefit/cost of investment in salinity mitigation works and measures.

As the 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 reviewed to ensure that they are ‘fit-for-purpose’, the BSMS Operational Protocols (MDBC 2005) provide some guidance as to the level of complexity required for a modelling tool, with “the effort required for the assessment of proposals” being “commensurate with the likely extent of potential salinity impacts and their associated uncertainty”.
Achievements in salinity modelling during the 2011-12 are summarised below:

· Consistent with independent peer review recommendations, the MDBA approved the Loxton to Bookpurnong numerical groundwater model. As discussed in Section 2.6.2, several register entries have been updated as a result of the approval of the model.
· The MDBA carried out an independent peer review of a new numerical groundwater model which has been developed for the Waikerie to Morgan river reach and an update of an existing model (Eastern Mallee model version 2.3). Based on findings of the peer reviews, these models are expected to be approved by the MDBA in 2012-13.

· The MDBA has progressed the technical work required for improvements to MSM-BIGMOD to enable modelling of environmental water actions and their associated salinity impacts. However, full documentation work is required before the model can be approved as ‘fit for purpose’ and hence accredited.

2.6.4 Monitoring

Stream monitoring is a key aspect of BSMS implementation. The data collected at the end-of-valley target sites and additional interpretation sites provide salt concentration, salt load and flow information for the Basin’s catchments. Interpretation sites are used to monitor salinity levels for shared rivers or valleys that cross state boundaries.
Over time, data from both end-of-valley sites and interpretation sites will inform 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 to assessing real-time salinity levels and current progress towards salinity targets (see Section 2.3).
Table 7 summarises the progress in monitoring at BSMS sites over the last 14 years (2000-13). The second column provides the percentage of days salinity (EC) measurements have been monitored for each site. The availability of daily salinity measurements over the last 14 years significantly increased to 92 percent in 2011 however, dropped substantially to 78 percent in 2012 mainly due to flood damages to monitoring equipment.

The third column provides an indication of flow and available EC, expressed as percentage of time that salt load can be calculated.
Table 7: Availability of monitoring data 2000-12 across all BSMS monitoring sites

	Year
	Aggregate % of days with EC record
	Aggregate % of days with flow and EC record

	2000
	48
	42

	2001
	51
	45

	2002
	68
	64

	2003
	78
	74

	2004
	84
	79

	2005
	85
	81

	2006
	85
	82

	2007
	82
	80

	2008
	82
	80

	2009
	81
	78

	2010
	85
	83

	2011
	92
	87

	2012
	78
	74


Table 8 provides a list of BSMS sites for which data gaps in either flow or EC for specific end-of-valley and interpretation sites have been identified for 2011-12. Data gaps are deemed to have occurred where EC or flow is recorded less than 95 percent of the time over the 2011-12 year. Data gaps arise as a consequence of equipment malfunction, flood and dry conditions or poor quality data. Salinity is unable to 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 indicative of negligible or zero flow).
Table 8: Sites with less than 95 precent data availability for 2011-12
	Site
	Measure
	No. of days with records
	% of year with records

	Avoca at Quambatook
	salinity
	0
	0%

	Broken at Casey’s Weir
	salinity
	0
	0%

	River Murray at Murray Bridge
	flow
	0
	0%

	River Murray at Red Cliffs
	flow
	0
	0%

	Campaspe at Campaspe Weir
	flow
	0
	0%

	Mehi at Bronte
	salinity
	4
	1%

	River Murray at Red Cliffs
	salinity
	47
	13%

	Castlereagh at Gungalman Bridge
	salinity
	135
	37%

	Clugoa at Brenda
	salinity
	143
	39%

	Loddon at Laanecoorie
	salinity
	186
	51%

	Macquarie at Carinda
	salinity
	189
	52%

	Bokhara at Hebel
	salinity
	218
	60%

	Parro at Caiwarro
	salinity
	232
	63%

	Moonie at Fenton
	salinity
	236
	64%

	Warrego at Barrigun No 2
	salinity
	236
	64%

	River Murray at Lock 4
	flow
	247
	67%

	Briarie at Woolerbilla-Hebel Rd
	salinity
	259
	71%

	Moonie at Fenton
	flow
	327
	89%

	Ballandool at Hebel Bollon Rd
	salinity
	332
	91%

	Lachlan at Forbes
	salinity
	333
	91%

	River Murray at Lock 4
	salinity
	338
	92%

	Wimmera at Horsham Weir
	salinity
	341
	93%

	Wimmera at Horsham Weir
	flow
	341
	93%

	Cuttaburra at Turra
	salinity
	342
	93%

	Darling at Wilcannia
	flow
	345
	94%


* Site with no flow
** Site with no salinity

~ Flow data stops October 1994

3
Valley Reports

The performance of catchment salt loads against end-of-valley targets requires complex modelling over the benchmark period. As such, 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 deemed useful to provide an indication of actual salinity outcomes over the reporting year for each of the valley sites.

Table 9 provides a summary ‘report card’ of flow and salinity data for each end-of-valley site (see Figure 4 for site locations). The full details of state and territory government valley actions are provided in the individual governments’ reports. Appendix IV presents measured salinity and flow data.

Appendix V provides a comparison of the salinity levels and salt loads for 2011-12 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 last decade, there are some sites where river flows ceased for long periods of time. At these times measurements of salinity and flow are not accurate therefore, salinity and salt load records may be incomplete.
Table 9: End-of-valley summary report card, 2011-12
	Site
	AWRC No.
	No. of days with salinity records
	No. of days with flow records
	Days with flow above zero
	Salinity (µS/cm)
	Flow (ML/day)

	
	
	
	
	
	Mean
	Median
	80%ile
	Peak
	Mean
	Median
	80%ile
	Peak

	South Australia

	River Murray at Lock 6
	426510
	351
	366
	366
	207
	191
	253
	378
	28007
	23936
	40621
	60070

	River Murray at Lock 4
	426514
	338
	247
	247
	252
	261
	297
	402
	19627
	17600
	27600
	45813

	River Murray at Morgan*
	426554
	366
	358
	358
	289
	290
	602*
	464
	26585
	22699
	39860
	54100

	River Murray at Murray Bridge&
	426522
	359
	NA
	NA
	308
	321
	353
	492
	NA
	NA
	NA
	NA

	New South Wales

	Murrumbidgee at Balranald
	410130
	362
	366
	366
	197
	190
	238
	364
	6653
	5658
	238
	29550

	Lachlan at Forbes
	412004
	333
	366
	333
	499
	491
	627
	942
	956
	159
	2602
	3260

	Bogan at Gongolgon
	421023
	366
	366
	366
	508
	352
	892
	968
	636
	79
	831
	5899

	Macquarie at Carinda
	421012
	189
	366
	366
	626
	591
	783
	1005
	346
	244
	594
	1180

	Castlereagh at Gungalman Bridge
	420020
	135
	366
	344
	893
	877
	953
	1033
	580
	50
	433
	9217

	Naomi at Goangra
	419026
	365
	366
	366
	364
	333
	464
	751
	3059
	367
	2354
	54558

	Mehi at Bronte
	418058
	4
	361
	255
	681
	682
	691
	696
	756
	47
	626
	7934

	Site
	AWRC No.
	No. of days with salinity records
	No. of days with flow records
	Days with flow above zero
	Salinity (µS/cm)
	Flow (ML/day)

	
	
	
	
	
	Mean
	Median
	80%ile
	Peak
	Mean
	Median
	80%ile
	Peak

	New South Wales

	Barwon at Mungindi
	416001
	366
	366
	365
	290
	299
	347
	487
	2309
	540
	1761
	17818

	River Murray at Heywoods
	409016
	366
	366
	366
	59
	58
	62
	82
	11008
	11280
	15858
	25609

	Darling at Wilcannia
	425008
	366
	345
	345
	419
	373
	673
	980
	12779
	3370
	29360
	3740

	River Murray at Red Cliffs ~
	414204
	47
	NA
	NA
	143
	140
	160
	190
	NA
	NA
	NA
	NA

	River Murray at Lock 6
	426510
	351
	366
	366
	207
	191
	253
	378
	28007
	23936
	40621
	60070

	Victoria

	Wimmera at Horsham Weir
	415200
	341
	341
	298
	1125
	1143
	1400
	2160
	115
	51
	119
	2750

	Avoca at Quambatook&&
	408203
	NA
	355
	224
	NA
	NA
	NA
	NA
	16
	2
	38
	187

	Loddon at Laanecoorie
	407203
	186
	361
	361
	711
	736
	842
	966
	146
	114
	142
	1254

	Campaspe at Campaspe Weir&
	406218
	366
	NA
	NA
	420
	421
	468
	649
	NA
	NA
	NA
	NA

	Goulburn at Goulburn Weir^
	405259
	356
	356
	356
	84
	78
	104
	176
	3762
	2402
	5584
	18874

	Broken at Casey’s Weir&&
	404217
	NA
	354
	354
	NA
	NA
	NA
	NA
	8
	5
	12
	70

	Ovens at Peechelba East
	403241
	366
	366
	366
	77
	65
	95
	298
	4646
	2559
	7046
	40808

	Site
	AWRC No.
	No. of days with salinity records
	No. of days with flow records
	Days with flow above zero
	Salinity (µS/cm)
	Flow (ML/day)

	
	
	
	
	
	Mean
	Median
	80%ile
	Peak
	Mean
	Median
	80%ile
	Peak

	Victoria

	Kiewa at Bandiana
	402205
	366
	366
	366
	44
	43
	54
	126
	2386
	1715
	2665
	38479

	River Murray at Heywoods
	409016
	366
	366
	366
	59
	58
	62
	82
	11008
	11280
	15858
	25609

	River Murray at Swan Hill
	409204
	366
	366
	366
	127
	120
	146
	508
	11566
	9118
	19434
	21695

	River Murray at Lock 6
	426510
	351
	366
	366
	207
	191
	253
	378
	28007
	23936
	40621
	60070

	Queensland

	Moonie at Fenton
	417204A
	236
	327
	181
	168
	184
	198
	362
	1523
	0
	350
	3305

	Ballandool at Hebel-Bolloon Rd
	422207A
	332
	366
	366
	268
	246
	352
	422
	536
	42
	156
	20594

	Bokhara at Hebel
	422209A
	218
	366
	303
	241
	213
	335
	433
	489
	94
	245
	13493

	Briarie at Woolerbilla-Hebel Rd
	422211A
	259
	351
	113
	248
	256
	306
	347
	1071
	0
	29
	27484

	Culgoa at Brenda
	422015
	143
	366
	363
	201
	178
	244
	373
	3592
	201
	1671
	102329

	Narran at New Angledool 2
	422030
	366
	366
	278
	224
	201
	299
	422
	904
	62
	445
	11121

	Paroo at Caiwarro
	424201A
	232
	366
	181
	95
	99
	107
	136
	3015
	0
	1521
	69479

	Warrego at Barringun No 2
	423004
	236
	366
	235
	220
	204
	288
	452
	923
	65
	551
	17514

	Site
	AWRC No.
	No. of days with salinity records
	No. of days with flow records
	Days with flow above zero
	Salinity (µS/cm)
	Flow (ML/day)

	
	
	
	
	
	Mean
	Median
	80%ile
	Peak
	Mean
	Median
	80%ile
	Peak

	Queensland

	Cuttaburra at Turra
	423005
	342
	366
	147
	260
	218
	410
	958
	1556
	0
	142
	47274

	Australian Capital Territory

	Murrumbidgee at Hall’s Crossing#
	410777
	275
	366
	366
	138
	133
	163
	217
	4357
	1773
	3125
	176681


* 95 percentile for BSMS Target at Morgan
^ Used flow data for 405200A (Goulburn River at Murchinson)

# Missing EC data due to Hydrolab site washed away during the March 2012 flood
& Site with no flow

&& Site with no salinity

~ Flow data stops on October 1994

NA Data not available 

Salt load is determined using the following calculation: salt load (t/d) = Flow (ML/d) X Salinity (EC) X 0.0006
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402205 _| Kiewa at Bandiana Kiewa 419026 | Namoi at Goangra Namoi

403241 | Ovens at Peecheloa East Ovens. 420020 | Castiereagh at Gungaiman Castereagh
404217 _| Broken Ckat Casey's We | Broken 421023 | Bogan at Gongolgon Bogan

405259 | Goulbum at Goulur Weir Goubum 422015 | Culgoa atBrenda Condamine Balome
406218 _| Campaspe at Campaspe Weir Campaspe. 421012 | Macquarie at Carinda Macquarie

407203 | Loddon at Laanecoorie Loddon 422030 | Narran at New Angledool Condamine Balome
408203 | Avocaat Quambatook Avoca 422207A | Ballandoolat Hebel-Bollon Road Condamine Balome
409016 _| Murray at Heywoods. NSWIVIC Upper Muray | 422209A | Bokhara at Hebel Condamine Balome
409204 | Murray at Swan Hil Vic Riverine Plains 422211 | Briare at Woolerbila-Hebel Road Condamine Balome
410130 | Murumbidgee at Balranad Murumbidgee 423004 | Warrego at Baringun Warrego

410777 _| Mumumbidgee at Hal's Crossing AcT 423005 | Cuttabura at Tura Warrego

412004 | Lachian at Forbes. Lachian 424201A | Paroo at Caiwarro Paroo

414204 | Murray at Redciffs NSW Riverine Plains | 425008 | Daring at Wiicania Barwon-Darling
415200 | Wimmera at Horsham Weir Winmera 426200 | Murray at Lock 7 (flow) Lock § (EC) NSWIVIC Mallee Zone
416001 | Barwon at Mungindi NSW Border Rivers | 426522 | Muray at Muray Bridge Below Morgan
4172047 | Moonie at Ferton Moonie 426537_| Muray at Lock 4 (flow) Berr Pumping Station (EC) | Lock 6 to Ber
418058 | Mehiat Bronte Guydic 426554 | Muray at Morgan Lock 610 Morgan




Figure 4: Map of end-of-valley taregt site locations
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Response to the Independent Audit Group for Salinity

In 2012, the MDBA, with the advice from the Basin Salinity Management Advisory Panel, progressed some of the key recommendations contained in the 2010-11 Report of the IAG-Salinity (MDBA 2011a). The audit recommendations which are applicable to the MDBA are itemised and progress reported in Table 10.
Some of the audit recommendations will require work over many years and are actioned with the intention of preparing an operational plan when the current BSMS expires in 2015. Also a notable issue for 2011-12 is significant demand on MDBA and jurisdictional staff to devote time for priority activities to finalise the Basin Plan. This has resulted in significant delays in progressing some key BSMS projects related to 2010-11 audit recommendations.
Table 10: 2010-11 audit recommendations and the MDBA’s response and progress
	IAG-Salinity Recommendations
	MDBA Response to Ministerial Council (June 2012)
	Progress Ocotber 2012

	
	
	

	RECOMMENDATIONS from the 2010-11 Audit (in ascending order of priority)

	Recommendation 1: Accountability for salinity impacts of environmental watering

a) A set of high level principles, consistent with the National Water Initiative and the Basin Plan, be established and agreed to by the Ministerial Council. These will guide the development of the environmental watering plans, the institutional responsibilities and accountability for salinity under those plans.
b) The potential impacts of environmental watering on Basin salinity be jointly explored through a modelling program of intensive scenario analysis by the Commonwealth Environmental Water Holder (CEWH), the Basin Salinity Management Strategy Advisory Panel (BSM AP) and the MDBA so that an informed application of the policy principles can be made.
	The MDBA supports this recommendation.

Initial work by the MDBA to develop principles for accountability for salinity impacts of environmental watering identified differences between contracting governments about the preferred approach to include the impacts under the current BSMS accountability framework. The MDBA will work with partner governments to resolve issues and develop the high level principles by facilitating the dialogue between contracting governments through Environmental Watering Salinity Accountability Taskforce (EWSA TF).
The MDBA can assist with further modelling and scenario analysis to explore potential salinity impacts of environmental watering actions. The MDBA believes that the scenario modelling completed to date by the MDBA and the contracting governments are sufficiently mature to begin the process of identifying policy principles for accountability of the salinity impacts of environmental watering.
	The MDBA facilitated discussions with all contracting governments to progress the issue of accountability for salinity impacts of environmental watering and developed a set of ‘Guiding Principles’. The discussions held between officers of the contracting governments identified that this issue required higher level meeting between MDBA, the Commonwealth Department for Sustainability, Environment, Water, Population and Communities and the states to reach an agreement on institutional responsibilities.

In addition to the preliminary modelling of the salinity impacts of TLM watering actions, the MDBA has completed preliminary scenario modelling related to salinity impacts of the Basin Plan. These preliminary modelling provides a basis for developing policy principles for accountability for salinity impacts of environmental watering.

	Recommendation 2: Planning for the new Basin Salinity Management Strategy (BSMS)

The work program required to review the emerging salinity risks and re-appraise the elements of the BSMS be scoped by the MDBA and contracting governments so that a new operational plan can be developed and adopted before the current plan concludes in 2015.
	The MDBA supports this recommendation.
The MDBA has completed preliminary work on salinity risk assessment from the River Murray floodplains. Significant additional work is required to assess changes in salinity risk as a result of environmental watering, emerging industries and changes in irrigation regions and water management in Basin’s catchments. This will inform the next phase of Basin salinity management arrangements.

	The MDBA in consultation with the contracting governments has scoped some of the additional work required to review changes in salinity risks in the Basin and reappraise the elements of the BSMS. Two key projects aimed at assessing changes in risks from irrigation in the Riverine Plains and upland catchments are expected to be commissioned in 2012–13.

	IAG-Salinity Recommendations
	MDBA Response to Ministerial Council (June 2012)
	Progress Ocotber 2012

	Recommendation 4: Promotion of the Basin Salinity Management Strategy (BSMS) model success story

The success of the BSMS be promoted to demonstrate how good multi-government programs can work when:

· roles, responsibilities and accountabilities are well developed

· an adaptive management framework used

· excellent jurisdictional collaboration and commitment to progressing the strategy has occurred
	The MDBA supports this recommendation.

The MDBA will facilitate and seek input from partner governments to identify appropriate ways to promote BSMS model as a success story.
	The MDBA presented the BSMS success story at 14th International River Symposium. However, detailed documentation of the BSMS success story is yet to be progressed by the MDBA with the support of the contracting governments.

	Recommendation 5: Resourcing the Basin Salinity Management Strategy (BSMS)

The recent shortage of necessary skills in the MDBA Salinity program is limiting progress of the BSMS and Independent Audit Group-Salinity recommendations. This needs to be remedied as soon as possible.
	In December 2011, the MDBA rearranged its organisational structure. The skill shortage issue in the BSMS section has largely been addressed through this reorganisation.
	The MDBA response to the Ministerial Council related to this recommendation stands.

	Recommendation 6: Priority for upland catchment actions

Prioritisation for NRM investment in management actions for high salinity risk sub-catchments be further developed by: synthesising data from the recent wet and dry periods, reviewing conceptual models and tools and approaches being used and preparing guidelines on preferred approaches and effective management options. The guidelines are to include emerging salinity risks.
	The MDBA is willing to facilitate synthesis of data and review of conceptual models and tools to assist with salinity risk assessment from sub-catchments on advice from the BSM AP. However, it is noted that prioritisation for NRM investments in management actions for high salinity risk sub-catchments is a core responsibility of the jurisdictions.
	This recommendation is largely being progressed by the state contracting governments for  specific sub-catchments with known salinity risks.

	Recommendation 7: Targets and Monitoring sites review

A review process to be established that combines end-of-valley salinity targets over the benchmark period with real-time targets. These real-time targets must account for local high risk salinity processes operating, and provide feedback to local communities.
	The MDBA supports this recommendation.

The MDBA is committed to progress the review of end-of-valley targets as required under the Schedule B of the Murray-Darling Basin Agreement. The MDBA has also proposed real-time salinity targets at some of the end-of-valley target sites in the Basin Plan. The implications of establishing real-time targets including roles and accountability need further discussion between the partner governments.
	In consultation with the contracting governments, the MDBA has scoped a project to review end-of-valley targets and to develop alternative approaches to prioritise valley actions.

The MDBA included real-time or operational salinity targets in the Basin Plan in addition to adopting existing BSMS end-of-valley targets for the purpose of long-term salinity planning and management.

	IAG-Salinity Recommendations
	MDBA Response to Ministerial Council (June 2012)
	Progress October 2012

	Recommendation 8: Salt Interception program review

The salt interception program is reviewed to consider optimising the system; taking into account the increasing maintenance requirement, the operational costs and capital investment made.
	The MDBA agrees with this recommendation noting that activities which could input to a more strategic review are undertaken as a continuing activity. The MDBA as the manager of the joint salt interception schemes continuously reviews the operation of salt interception schemes to optimise the system. The salt interception scheme optimisation activities are guided by the jurisdictional experts who are appointed to the Salt Interception Technical Working Group by the MDBA.
	State constructing authorities responsible for the ongoing  scheme operation, in conjunction with the MDBA, are continually reviewing scheme performance and implementing actions to optimise performance without impacting on in-stream salinity benefits.

	Recommendation 9: Updated economic valuations in the registers and forward projections based on salinity risk

The registers be interpreted annually for policy makers, providing:

· a current and forward economic valuation, based on the values in the registers but which are in current dollars

· the level of credits needed into the future, taking into account any increase in credits to meet the target at Morgan.
	The MDBA supports this recommendation and makes the comments below. Progress on this recommendation would need to be supported by partner governments who would need to fund this work.
The river salinity impacts (changes in EC) of the accountable actions are translated to salinity cost (2005 dollar values) using salinity cost functions. These cost functions calculate the cost to agriculture, urban and industrial users based on a broad-scale dataset on areas  of various crops and other data on urban and industrial users. The objective of using salinity costs is to use a single agreed currency to make comparative estimates of cost impacts of actions by contractinggovernments and the current economic valuations in the Registers are adequate for this purpose.

The MDBA can provide CPI corrected estimates of the salinity costs for the current and future years based on the current cost functions. However, to track (and forecast for future years) the year-to-year changes in data (land use and other urban and domestic use) embedded in Cost Functions and modify the cost functions themselves will require significant resources from partner governments and the MDBA. A revision of underlying dataset in cost functions may be warranted every 10-years as recommended in 2009 cost functions review.


	The MDBA response to the Ministerial Council related to this recommendation describes the complexity of updating the economic valuation in the Salinity Registers. Depending on the resources available to the MDBA through the joint program, a full review of underlying dataset of salinity Cost Functions is expected to be completed prior to expiry of current BSMS program.

	IAG-Salinity Recommendations
	MDBA Response to Ministerial Council (June 2012)
	Progress October 2012

	CONTINUING RECOMMENDATIONS from the 2009–10 Audit

	Recommendation 1: Flood recession salinity risks.

That the MDBA, with advice from the BSMAP, continue this program as a matter of urgency and prepare operational plans required to manage the salinity risks.
	The MDBA continues to support this recommendation.
The MDBA BSMS program completed the Phase 1 project in 2011 for assessing flood-recession salt risks from floodplains. Key findings of the Phase 1 project have been provided to the River Operations Review Group for consideration and preparation of operational plans.
	The MDBA has commissioned additional salinity monitoring sites in key locations of the floodplains with high salinity risks to understand the salt mobilisation behaviour in a post-flood period. The additional information collected through this monitoring work is expected to improve predictive capacity of the MSM BIGMOD model which is used for making river operational decisions.

	Recommendation 10: Irrigation Salinity Accountability Framework

The MDBA, with advice from BSMAP, facilitate the development of a consistent framework for the accountability of irrigation salinity impacts including improved knowledge of district-scale irrigation related groundwater recharge. MDBA should continue capturing the irrigation improvement measures and unbundling water from lands to inform this process. MDBA should promote irrigation as a special application case in revised groundwater modelling guidelines being prepared by the National Water Commission.
	The MDBA continues to support this recommendation.

A draft irrigation salinity assessment framework has been developed by the MDBA for irrigation regions in the Mallee zone. With the advice from the BSM AP, the MDBA could improve the draft framework targeting consistency issues so that it includes changes in national and jurisdictional policies related to irrigation water use on land.
	The MDBA, in consultation with the contracting governments, has scoped a project to assess changes in salinity risks from key irrigation areas in the Riverine Plains. This project is expected to be commissioned in 2012–13.

	Recommendation 12: Consistent Basin-wide land use databases

The MDBA should facilitate the development of a set of databases that describe land use at catchment scale across the Basin for use in prioritising dryland catchments for land management improvement.
	The MDBA continues to support this recommendation in relation to the data required for improving assessment of salinity impacts and costs through BSMS models. Under guidance from the BSM AP, the MDBA   will continue to build on its current databases to capture changes in land use and irrigation footprint in priority catchments. However, collection of catchment-scale data prioritising dryland catchments for land management improvements is mainly the responsibility of jurisdictions.
	The MDBA response to the Ministerial Council related to this recommendation stands.

	Recommendation 13: Science skills audit to support the salinity program

MDBA and the jurisdictions should review their sources of science expertise to support the BSMS and propose strategies to enable the program to be supported with ongoing appropriate skills into the future.
	The MDBA continues to support skills development through management of its own staff, interactions with the states and its contributions to Corporative Research Centres and other grants provided to research and development agencies.
	The MDBA response to the Ministerial Council related to this recommendation stands.

	IAG-Salinity Recommendations
	MDBA Response to Ministerial Council (June 2012)
	Progress October 2012

	Recommendation 15: Defining the uncertainty in the register items

Uncertainties in the registers need to be more transparent and the meaning of high, medium and low confidences defined.
	The MDBA will continue to work with BSM AP and MDBA modellers to come up with appropriate definitions for high, medium and low confidence categories of Register entries.
	The MDBA response to the Ministerial Council related to this recommendation stands.

	Recommendation 18: Environmental water and salt export

In developing environmental watering guidelines, multiple objectives such as the export of salt from the Basin and ecological health of the Coorong and Lower Lakes should be considered.
	The MDBA supports this recommendation.

This recommendation may be addressed through the Basin Plan Water Quality and Salinity Management Plan and the Environmental Watering Plan which is implemented by holders of environmental water rather than the BSMS.
	The Basin Plan includes specific objective to flush excess salt from the River Murray System to the Southern Ocean.

	CONTINUING RECOMMENDATIONS from the 2008–09 Audit

	Recommendation 4: Salinity targets below Morgan

That Salinity targets below Morgan be provided to protect significant assets and populations that may be affected by high salinity below Morgan. These targets should include criteria set to aid real time operations. Fluctuations in salinity, which can be accommodated in the current Morgan target, may be unacceptably high for critical human needs or agricultural and ecological requirements.
	The MDBA supports this recommendation.

As a part of the Basin Plan, the MDBA has proposed targets below Morgan in the Water Quality and Salinity Management plan and a salinity trigger related to critical human water needs.
	The Basin Plan includes operational salinity targets below Morgan at Murray Bridge and Milang (Lower Lakes).

	Recommendation 9: Joint Works and Measures Program, including Pike River SIS

That the MDBA continue to support Pike River salt interception scheme (SIS) investigations with a view towards implementation as early as possible, and continue preparation of the Joint Works and Measures Program to achieve at least a further 40 EC salinity improvement.
	The MDBA notes that action on this recommendation is dependent on further joint government investment. The construction of the 61 EC program of works agreed to by the Murray-Darling Basin Ministerial Council is now nearing completion. Although the Pike River has been identified as an economically viable salt interception scheme, it is not part of the agreed 61 EC. To gain Ministerial Counsel support to proceed with construction of the scheme, it would need to have jurisdictional agreement that there is a need for a joint works and measures program beyond the current 61 EC program.
	Stage 1 of the Pike SIS has been constructed and formally commissioned.
As a result of implementing and maintaining an effective joint SIS program, significant reduction in salinity impacts realised through improved irrigation practices and scheme rehabilitations and no potential for significant expansion of irrigation areas as previously expected, all jurisdictions currently have surplus credits in the Salinity Registers.
In addition, TLM and the Basin Plan are expected to provide significant long term in-river salinity benefits.

Consequently, further joint investment on Pike SIS is not supported by majority of state contracting governments.


5 Key Priorities for 2012-13
Key priorities for the 2014-15 financial year and beyond include completion of the obligations contained 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.
The priorities are aligned with Schedule B obligations, outstanding mid-term review recommendations (excluding those expected to be addressed in the Basin Plan) and the high priority recommendations made by the IAG-Salinity.
In the 2014-15 year, the main priorities for the BSMS program include:
c) delivery of Schedule B obligations, specifically:
annual reporting

the annual independent audit by the IAG-Salinity

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

on-going review and improvements of hydrological models that underpin in-river salinity assessments
strategic planning to progress integration of the BSMS with significant governance, policy and management arrangements emerging for the Basin, including:
consideration as to how Basin salinity accountability will integrate with the key aspects of the Basin Plan such as the Water Quality and Salinity Management Plan and the Environmental Watering Plan

progressing inter-jurisdictional agreement on operational mechanisms that will enable the salinity impacts of environmental watering programs (TLM, Commonwealth and state actions) to be recorded and updated on the salinity registers.
further development of the irrigation salinity assessment framework to include changes in irrigation footprint, intensity and infrastructure changes in the Riverine Plains
continued knowledge development on salt mobilisation potential and changes in salinity risks from the valleys and floodplains

documentation of improvements to the MDBA River Murray flow and salinity model (MSM-BIGMOD) to support its accreditation and so:

include improved understandings of diffuse river salt accessions in the calculation of existing register entries; and

provide an approved technical basis for simulating salinity impacts of environmental watering activities and hence enable their inclusion on the salinity register

finalisation of the 61 EC joint works and measures program (the salt interception schemes) established under the BSMS and review of future salinity risk across the Basin to inform future management strategies

preliminary work required for the review of Schedule B (clause 35 of the Schedule) by 2014, and planning for future integration of the BSMS within the new planning framework to be established by the Basin Plan.
These priorities require substantial resources within the BSMS program and from the partner governments. Current capacity within the BSMS program as a whole may not be sufficient to deliver all of these priorities simultaneously within one financial year.
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Appendix I:Extract from the Report of the 

IAG-Salinity 2011-12
Executive summary and recommendations

Introduction

In August 2001, the Murray-Darling Basin Ministerial Council (MDBMC) launched the Basin Salinity Management Strategy (BSMS)1. 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 (Commonwealth).
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 three members of the present Independent Audit Group for Salinity (IAG-Salinity) were appointed in October 2008.
The Terms of Reference for the IAG-Salinity and Schedule B require the IAG-Salinity 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 30th June each year.
This report presents the consensus view that the IAG-Salinity has reached in undertaking the Audit covering the 2011–12 financial year. The state contracting governments, the Australian Capital Territory and the MDBA submitted reports on their activities, valley reports, the status of 5-year rolling reviews and BSMS Salinity
Register entries or adjustments. The Australian Government Department of Sustainability, Environment, Water, Population and Communities also submitted a brief report related to environmental watering activities.
The audit process adopted by the IAG-Salinity included a review of these reports and the Salinity Registers. This was followed by meetings with representatives of the jurisdictions and with members of the MDBA.
The recommendations were developed and jurisdictions given an opportunity to provide comments on the draft text of the audit report. 
The 2011–12 Context for BSMS Implementation

In 2011–12 the high rainfall across the Basin, significant flooding and recovery of the water levels in the River Murray and its storages meant that 1.7 million tonnes of salt passed Morgan and around 2.0 million tonnes of salt flowed to the sea. This was about 70% of the previous year’s salt transport to the sea. The continuous flow and slow flood recession meant that the expected high salinities on a post-flood recession did not occur in the lower Murray but increased Electrical Conductivity (EC) was observed in the unregulated rivers in a number of the northern catchments. The completion of the Basin Plan has resolved a number of contentious issues raised in previous Audits, in particular the idea of a salinity target below Morgan. The resource requirements of preparing the Basin Plan had delayed a number of critical issues associated with the BSMS but these were now progressing. 

While there was high co-operation between the jurisdictions, the uncertainty surrounding the funding of the joint program of works is an ongoing concern for the future of the program.
This is the third year that the Basin Salinity Target, at Morgan of 800 EC for 95% of the time, as defined in Schedule B, during the benchmark period has been reached. Work undertaken to understand post flood salinity peaks has demonstrated that the salt interception schemes (SISs) and high flows in the lower end of the river have minimised any salinity peaks.
The high flows have reduced salinities in the lower lakes (although Lake Albert salinity is still high) and  the higher rainfall is again resulting in rises in water tables within dryland catchments and in irrigation areas. The jurisdictions are closely monitoring the situation and keeping the public informed about trends. The expression of dryland salinity in the landscape is cyclical and related to rainfall patterns.

It is evident from the substantial increase in knowledge of the salinity processes and trends in the Basin, the projected 2050 levels of salinity predicted in 1999 were over-estimated. The IAG-Salinity heard from all
jurisdictions that funding pressures will result in the funders seeking increased efficiencies in the program and a rationalisation of effort particularly in the monitoring of salinity trends. It is very important that the projected salinity risk and its likely impacts are re-evaluated with all relevant information so that future initiatives can be best targeted to ensure significant gains in salinity management over the last several years are maintained.
The purchase of water by the Commonwealth from irrigation entitlements, the improvement of irrigation practice and the use of that water for ecological purposes is strongly supported but the need to manage the salinity impacts of use of this water for environmental purposes is critical. While the principles for accounting  for the salinity impacts of using environmental water have been drafted by the Environmental Water Salinity Accountability Taskforce, there is not yet an agreement on the accountability of any salinity impacts or dilution benefits and the responsibilities for notifying the MDBA of any reportable actions that may have an effect on salinity outcomes within the Basin. Much more still needs to be done and the Commonwealth Environmental Water Holder (CEWH) should develop the proposals for the management of salinity risks posed by the use of the water in consultation with the BSM AP. Suggested steps are:
· Determine the change in salinity risk from retiring some irrigation activity from areas where there is a high groundwater mounding so the register entries can be adjusted.

· Model the manipulation of flow regimes with the volumes of water purchased for environmental watering to determine the positive impact on in-river salinity if the flow is provided at the appropriate time and the impact of watering icon sites additional to those identified under The Living Murray (TLM) program.

· Develop scenarios that will help inform the application of the Environmental Water Salinity Accountability Taskforce agreed principles and proposed responsibilities when managing environmental water.

· Decide on the jurisdictional responsibilities and accountability for salinity register entries under Schedule B of the Water Act 2007 and determine how they will be recorded.

While the BSMS has some three more years to run, circumstances have changed from when it was first conceived. These include reduced funding, the significant volume of environmental water available,  improvement in irrigation practices, a prioritisation of at-risk upstream catchments, the coal seam gas   industry, the increasing number of coal mines and the pending implementation of the Basin Plan. It is important that work commence as soon as practical to re-assess the predicted salinity impacts and the management and funding required to retain the gains that have been made through the implementation of the BSMS.
The SISs have been the primary source of salinity credits that appear in the registers. The cost of running and maintaining the infrastructure is high and there may be opportunities to make some efficiency without compromising the gains made. A review of the SISs is underway and it is critical the review consider the operations required to meet the revised salinity risk for the Basin for 2050 as discussed above rather than focussing on short term savings.

Progress in implementing Schedule B – Items for special mention
Implementation of the BSMS
It is evident that the implementation of the BSMS has been undertaken in two main areas of activity.
d) The first area has been a very successful works and measures program where the SISs are nearing completion and have delivered the majority of the salinity credits. In 2011–12 the SISs diverted approximately  363 000 tonnes of salt away from the river. This together with continuing model development by the jurisdictions has decreased the uncertainty in the salinity registers. The works and measures program and the rehabilitation of irrigated landscapes to reduce salt accessions (and manage for other salinity benefits) have been highly successful. The SISs alone (those established under the BSMS) will deliver a salinity reduction of greater than  61 EC at Morgan by 2012 and a benefit of $17.7 million per year (in 2005 dollars) out of a total of $23.8 million benefit obtained from the BSMS implementation.
e) The second area of activity consists of the remaining elements of the BSMS which relate to land based salinity mitigation. Further studies of the upland catchment areas has demonstrated that there are fewer high risk catchments than originally predicted and the high risk catchments can have management actions applied, appropriate to the soil and land system that can moderate the salinity risk. Analysis of data collected during the recent wet period that followed the drought confirms a cyclic salinity problem related to the level of the water table that rises in wet years both in irrigation and dryland districts. The development of the coal seam gas (CSG) industry and the increase in coal mines, which have a by-product of significant amounts of water and salt, will also add a new dimension to the prioritisation of catchments at risk.
An activity unforseen when the BSMS was articulated, but raised in the Mid-Term-Review, is the development  of the allocation of water for the environment. This has commenced through TLM program and the salinity impacts of this program have been analysed and are ready to be accounted for. The purchase of large quantities of water by governments in the lead up to the Basin Plan, while welcomed, still requires some work to be undertaken in accounting for the salinity impacts of the use of this water.
Current salinity Management in the Basin
The modelled salinity target at Morgan over the benchmark period, i.e. below 800 EC for 95% of the time, has been met for the third year in a row. The SIS program has contributed to this success in low river flow years by reducing highly saline groundwater accessions to the river. Dilution from high river flows over the last few wet years has had a significant effect also. Table 1 shows that the model predictions for river salinity at Morgan over the Benchmark period (1975-2000), are less than 800 EC for 96% of the time.
Table 11: The modelled salinity levels (EC) at Morgan, South Australia for baseline year 1988 and the 2012 year, incorporating the implemented salinity managements based on the 1975 to 2000 benchmark period.
	Time interval
	Average (EC)
	Median (EC)
	95 Percentile (EC)
	% time over 800 EC
	% time less than 800 EC

	Modelled Baseline (1988) conditions over benchmark period (1975–2000)
	665
	666
	1058
	28
	73

	Modelled 2012 conditions over benchmark period (1975–2000)
	506
	480
	781
	4
	96


The effect of salinity management in the MDB on salinity at Morgan based on actual measurements and modelled salinity if management had not occurred is shown in Figure 1 for the duration of the BSMS.   Without salinity management, salinity at Morgan would have exceeded the 800 EC target continuously from June 2007 to January 2009 with occasional breaches in other years. The continuous high flows in the River Murray over the past two years (i.e. August 2010 until June 2012) have been considerably larger than the salt inflows into the river. The significant reduction in salinity at Morgan in the dry years, particularly 2006 to 2010 shows the relevance of the actions under the BSMS in reducing the salinity in the lower Murray. It is important to continue to monitor this target as irrigation footprints and river flows change under the implementation of the Basin Plan.
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Figure 5: Mean daily salinity levels at Morgan from July 2000 to June 2012 (grey line) compared to modelled salinity levels without salt interception schemes improved land and water management actions and additional dilution flows (‘no further intervention’ senario) (green line), and average daily Murray river flow (blue) between Lock 1 and Lock 2. The difference is attributed to salinity management actions.
Salinity Outlook
The BSMS forward predictions of salt mobilisation in the upland catchments stated in the BSMS in 2001 are expected to have been an over-estimation given the improved information now available about the upland catchments, the current buy back of water for environmental use and the impending impact of climate change.
It is important to again determine the Basin salinity risk particularly given the budget pressures facing governments and the need to maintain the gains that have been made in managing salinity risks in the Basin.
While the SISs have been highly successful, further consideration should be given to bore-field optimisation  to ensure the best outcome for the river and its environments at the lowest operational cost. In particular, the dilution resulting from some environmental watering activities, such as increased river flows when sending water downstream to environmental sites, may allow SIS pumping to be delayed in the short-term, but the SIS infrastructure will be required in the long-term to counter projected erosion of salinity credits. A revised assessment will ensure future budget decisions are based on the best information available.

Flood Recession Salt Risks
The first phase of the impact of flood recession on the salt risk project has been completed and the second phase of the project which examines options for operating the system to reduce the risk will be undertaken in 2012/13. While the River Murray did not experience increased salinity because of the continuous flow of water, a number of unregulated streams in the northern upland catchments were affected. This demonstrates the risks still exist.

Environmental Watering
Progress is being made on the understanding of the salinity impacts and the accountability for salinity impacts with the analysis of TLM program where a number of iconic sites will be watered. This experience still needs to be translated into the recently purchased environmental water held by the Commonwealth. It is important that this is done in collaboration with the states through BSM AP and responsibilities accounted for in the registers.
Coal Seam Gas and Coal Mines
Queensland and New South Wales have been developing regulatory and compliance monitoring regimes to manage the significant expansion in CSG exploration and development that is occurring. In New South Wales the expansion in open cut and underground coal mines are adding additional risks associated with the disposal of groundwater from the mine sites. While it is not known with any certainty how much water will be produced, the potential salt that will come with the water extracted to release the gas in Queensland alone is expected to be in the order of about 8 million tonnes in total or up to 400 000 tonnes annually. This is slightly more than all the SIS bore fields in the MDB capture each year. While there has been significant action in both Queensland and New South Wales to manage the storage of brine on the land, if salt does make its way to the waterways then it will need to be considered as an accountable action under the BSMS salinity registers.
End of Valley Targets
The EOV targets are an under-rated but critical component of the management of salinity in the Basin. New South Wales has indicated that the target levels set in 1999 are no longer appropriate. The review requested by the IAG-Salinity to refine the EOV targets will be undertaken in 2012/13.
Land Management Strategies
Conceptual models have continued to be used for prioritising sub-catchments which yield saline water. The recent wet period has raised water table levels in dryland salinity areas and the degree is determined largely by rainfall cycles.
The Monitoring Framework
The monitoring of sites in the Basin to meet EOV targets and the compilation of data to support models and evaluate trends is essential if the Basin is to be managed in a sustainable way. The significant loss of staff  from jurisdictions across the Basin has put in doubt the adequate management of salinity instrumentation particularly in the upstream catchments after flood events and extended dry periods. While efficiencies can be made in the number of sites and bores monitored, it should be undertaken strategically so that the core sites are adequately measured and maintained. A review of the appropriate sites would better inform this process.
The IAG-Salinity’s opinion regarding 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 New South Wales, Victoria and South Australia to be in net credit, while Register B shows New South Wales and South Australia to be in net credit, and Victoria slightly in debit. For the combined registers, all three states are in credit.
Opinion on Register balances:
The IAG-Salinity has examined the Registers as provided for this audit, and has come to the opinion that New South Wales, Victoria and South Australia are in a net credit position.
Opinion on the MDBA’s accuracy in maintaining the Registers:

The IAG-Salinity found no inaccuracies in the MDBA’s maintenance of the Registers, as provided for incorporation into this report.
The Audit did not identify any requirement to update individual entries in the Registers incorporated in this report.
Recommendations
The following are the recommendations of the IAG-Salinity in descending order of priority.
The Independent Audit Group-Salinity recommends:

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

The BSM AP update 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.
2. Accountability for salinity impacts of environmental watering

a) 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, the Basin Salinity Management Strategy Advisory Panel and the Murray-Darling Basin Authority.
b) 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 Commonwealth Environmental Water Holder and the operating jurisdictions.

3. Outstanding submission of Salinity Register reviews

a) New South Wales should develop and submit to the Murray-Darling Basin a schedule for the up-coming Salinity Register reviews;
b) Queensland should formally submit the three outstanding Salinity Register reports.
4. The Basin Salinity Management Strategy (BSMS) model success story

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 used and where excellent jurisdictional collaboration and commitment to progressing the strategy occurs.
5. Review of the monitoring framework for the Basin Salinity Management Program

Review the monitoring framework to ensure spatial distribution, priority salinity risk areas and environmental watering sites are all adequately assessed. The review to include confirmation of the monitoring protocol, 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.
Determination of priorities
The recommendations in this report 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) (where present).

Recommendations of Previous IAG-Salinity Reports Not Considered Elsewhere

Many of the important recommendations from the 2010–11 and 2009–10 reviews have been progressed but not completed. Rather than bringing these recommendations forward as new recommendations they have been classified as continuing or completed. The 2013–14 audit will be seeking a report on the continuing recommendations.
Recommendations being Progressed:
1. Priority for upland catchment actions (Rec 6, 2011): Prioritisation for Natural Resource Management (NRM) investment in management actions for high salinity risk sub-catchments be further developed by synthesising data from the recent wet and dry periods, reviewing conceptual models and tools and approaches being used and preparing guidelines on preferred approaches and effective management options. The guidelines are to include emerging salinity risks. Progressing (New South Wales, Queensland and Victoria are defining priority catchments and monitoring water table changes with the return of wet seasons).
2. Targets and Monitoring sites review (Rec 7, 2011): A review process be established that combines EOV salinity targets over the benchmark period with real-time targets that can account for local high risk salinity processes operating and provide feedback to local communities. Progressing (MDBA reviewing during 2012–13).
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 reviewing during 2012–13).
4. Updated economic valuations in the registers and forward projections based on salinity risk (Rec 9, 2011): The registers be interpreted annually for policy makers providing a current and forward economic valuation based on the values in the registers but 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 undertaken in the register review 2012–13).
5. Flood recession salinity risks (Rec 1, 2010): That the MDBA with support from the BSM AP continue this program as a matter of urgency and prepare the operational plan required to manage the salinity risks. Progressing (MDBA is preparing a brief for Stage 2).
6. Irrigation Salinity Accountability Framework (Rec 10, 2010): That BSM AP, with support from the MDBA, to facilitate the development of a consistent framework for the accountability of irrigation salinity impacts including improved knowledge of district-scale irrigation related groundwater recharge; MDBA should continue capturing the irrigation improvement measures and unbundling of water from lands to inform this process; and MDBA should promote irrigation as a special application case in revised groundwater modelling guidelines being prepared by the National Water Commission. Progressing (The Mallee BSMS models were complete and the MDBA and NSW are drafting a project brief for the Riverine Plains; irrigation was not included as a focus topic in the Australian Groundwater Modelling Guidelines issued in June 2012 despite MDBA hosting a workshop for the benefit of the authors of the new guidelines).
7. Salinity expertise for the Commonwealth Environmental Water Holder (Rec 11, 2010): To facilitate appropriate salinity accounting and operating conditions for environmental watering activities, CEWH should consider including skills in floodplain salt mobilisation on the CEWH Environmental Water Scientific Advisory Committee. Increased collaboration is also required with partner governments to incorporate the considerable existing knowledge and expertise available. Progressing.
8. Alignment of BSMS with Catchment Action Plans (Rec 11, 2009): That NSW seek closer alignment between BSMS obligations and regional Catchment Action Plans with a transparent role for Catchment Management Authorities in meeting targets particularly for catchments with EOV targets through the development of within valley targets, and that the CMAs be supported in upgrading data management and reporting. Progressing. (Progress has been made in New South Wales and is expected to be completed in 2012–13 with the finalisation of the Catchment Action Plans).
Recommendations Completed or Not Progressed:
1. Salinity Impact Zoning for Sunraysia NSW (Rec 10, 2011): New South Wales reports a low risk with little new development. Not Progressed.
2. Resourcing the Basin Salinity Management Strategy (BSMS) (Rec 5, 2011): This has been overtaken by the Basin Plan and now the need is to resource the implementation of the Plan appropriately. Completed.

3. Consistent Basin-wide land use databases (Rec 12, 2010): While this recommendation is supported by most jurisdictions each jurisdiction has a data base where integration could be tested rather than creating a Basin-wide data base. Not Progressed.

4. Science skills audit to support the salinity program (Rec 13, 2010): The BSMS program is based on good science and the organisations to date have been able to source the relevant expertise primarily from consulting firms. Given the reduction of staff that is occurring in the jurisdictions it is hoped that the expertise to manage the contracts will still be available in the jurisdictions. Not Progressed.
5. Defining the uncertainty in the register items (Rec 15, 2010): While this has been widely supported it has been too complex to achieve using the suite of models employed. Not Progressed
6. Recording the mitigation decisions required during the drought (Rec 16, 2010): South Australia has developed a set of draft operating protocols for managing the River and Lakes below Lock 1 which has drawn heavily on the experiences of the drought. Completed. (The International Centre of Excellence in Water Resources Management (ICE WaRM) facilitated two workshops in Adelaide under the Living. Laboratories program: Response to Drought in South Australia: A Case Study in Adaptive Management on 7 December 2011 and River Infrastructure and Risk Management – Response to the Millennium Drought on 13 December 2012).
7. Salinity targets below Morgan (Rec 4, 2009): Targets below Morgan have been considered in the development of the Basin Plan. Completed.

8. Pike River SIS (Rec 9, 2009): South Australia has funded part of this scheme and the remainder of the construction program is not necessary for BSMS outcomes but will be considered as part of the environmental management of the Pike River floodplain. Completed.
BSMS Mid-Term Review
Develop methods to account for and achieve environmental outcomes from salinity mitigation actions through integration across MDBA programs.

This is a component of the new recommendation 2 of this report.
Increased emphasis on catchment actions to address salt mobilisation and more innovative measures to deal with the effects such as real time operation.

This recommendation has been completed with excellent work in New South Wales, Victoria and Queensland. The option of real time targets has been considered under the Basin Plan.

Appendix II: BSMS Salinity Registers 2012
The BSMS salinity registers 2013 present individual accountable actions as credits and debits which are expressed both in EC impacts and cost effects in dollar values.
Register A includes accountable actions taken after the baseline conditions date (1988 for New South Wales, Victoria and South Australia, 2000 for Queensland and the Australian Capital Territory) and joint-funded works and measures. Accountable actions that are predicted to cause increases in salinity are referred to as debits and are shown in red. Accountable actions that result in a decrease in salinity levels are referred to as salinity credits and are shown in green. Salinity debits can be offset by credits arising from joint works as well as other credit generating actions such as improved land and catchment management practices.
Register B accounts for ‘legacy of history’ or delayed salinity impacts which 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 (red) can be offset by salinity credits (green).
Explanation of the BSMS Salinity Registers

Table 4 is a summary of the BSMS salinity registers 2012. Figure 5 and Figure 6 are the actual salinity registers themselves, which provide more detail on the credits and debits of specific actions. An explanation of the broad groups of register entries is provided below.

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 current 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 this contribution. A proportion of credits generated by the joint works and measures program is assigned to individual states to offset the debts recorded in Register B. In the registers summary (Table 4), these transfers are shown as ‘Transfers to Register B’.

State Shared Works and Measures

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

State Actions

The individual state actions reflect the land and water use salinity cost and benefits to the river. Typical examples of activities that increase salinity costs include new irrigation developments and 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 2011-12 is summarised in the lines ‘Total Register A’ and ‘Total Register B’. Register A maintains accountability for actions after 1 January 1988 for New South Wales, Victoria and South Australia, and 1 January 2000 for Queensland and the Australian Capital Territory. The total for Register A reflects the sum of the salinity cost of the state actions offset by joint works and measures or shared works and measures shown in the preceding lines. Register B accounts for actions that occurred before the baseline year but where 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 on the Register A in recent years, however many of the Register B items remain as 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. Interpretation of this balance needs to be considered in light of different levels of confidence in individual register entries provided by Register B.  Uncertainty bands associated with the lower confidence in the Register B entries will be incorporated into the overall balance for Register A and Register B items.

Salinity Registers A and B can be found as an excel spread sheet provided with this publication.

Appendix III: 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 targets sites as shown in Table 12 below.
Table 12: BSMS end-of-valley baseline conditions

	Valley
	Salinity (EC)
	Salt load (t/y) mean
	Valley reporting site
	AWRC site number

	
	Median (50%ile)
	Peak

(80%ile)
	
	
	

	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

	Australian Capital Territory

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

	New South Wales

	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

	Valley
	AWRC Salinity (EC)
	Salt load (t/y) mean
	Valley reporting site
	AWRC site number

	
	Median (50%ile)
	Peak

(80%ile)
	
	
	

	Namoi 
	440
	650
	110,000
	Namoi R at Goangra
	419026

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

	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
	416001#

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

	Condamine-Balonne
	160
	210
	10,000
	Narran R at New Angledool 
	422030 #

	
	170
	210
	5,000
	Bohkara R at Hebel
	422209A

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

	
	150
	280
	6,500
	Briaire Ck at Woolerbilla-Hebel Rd
	422211A

	
	170
	210
	29,000
	Culgoa R at Brenda
	422015 #

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

	
	100
	130
	5,500
	Cuttaburra Ck at Turra
	423005 #

	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
	426500

	All Partner Governments

	Murray-Darling Basin
	570
	920 (95%ile)
	1,600,000
	Murray R at Morgan (Salinity)
Murray R at Lock 1 (Flow)
	426554
426902


Appendix IV:Flow and Salinity Data for End-of-Valley Tatget Sites 2011-12
The individual State flow and salinity data for end-of-valley targets can be found as an excel spread sheet provided with this publication.

Appendix V: Comparison of 2011-12 with Long-term In-stream Salinity and Salt Load Data 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 12 summarises the in-stream EC at each monitored site in the Basin. Records indicate the 50th and 80th percentile for 2011-12, as well as the long-term 50th and 80th percentile EC values. The length of the long-term record is also indicated.

At a Basin scale, the 50th and 80th percentile salinities for 2011-12 are comparable with longer term statistics in some catchments, and significantly different in others. No clear pattern is apparent. The most significant difference in EC between 2011-12 and the longer-term statistics are likely to be due to dilution caused by exceptionally large flooding episodes in some catchments that were not apparent in others. A full understanding as to why short term salinity outcomes vary from longer term trends requires a detailed analysis of the catchment which is undertaken as part of the five year rolling reviews of each valley.

Estimates of salt load were calculated for records having both EC and flow data. Table 13 shows mean annual salt load for 2011-12 along with long-term mean annual loads. Salt load exports for 2011-12 for most tributary valleys were substantially larger than long term average due to a flow regime well above average, particularly in the northern Basin.
Table 13: Comparison 2011-12 in-stream salinity data with long-term records (units: EC)

	Site
	Length of record (years)
	50th percentile
	80th percentile

	
	
	2012-13
	All data
	2012-13
	All data

	NSW/Victoria shared

	Murray at Heywoods
	39
	58
	52
	62
	58

	Victoria

	Kiewa at Bandiana
	39
	43
	42
	54
	52

	Ovens at Peechelba East
	33
	65
	63
	95
	92

	Broken at Casey’s Weir&&
	0
	NA
	NA
	NA
	NA

	Goulburn at Goulburn Weir^
	23
	78
	73
	104
	123

	Campaspe at Campaspe Weir&
	22
	421
	622
	468
	830

	Loddon at Laanecoorie
	4
	736
	870
	842
	1280

	Murray at Swan Hill
	45
	120
	232
	146
	350

	Avoca at Quambatook$
	26
	NA
	4150
	NA
	8140

	Wimmera at Horsham Weir
	20
	1143
	1228
	1400
	1644

	Australian Capital Territory

	Murrumbidgee at Hall’s
	22
	133
	209
	163
	354

	New South Wales

	Lachlan at Forbes
	13
	491
	454
	627
	607

	Murrumbidgee at Balranald
	46
	190
	163
	238
	229

	Site
	Length of record (years)
	50th percentile
	80th percentile

	
	
	2012-13
	All data
	2012-13
	All data

	Murray at Red Cliffs~
	45
	140
	283
	160
	374

	Mehi at Bronte@
	11
	682
	426
	691
	630

	Namoi at Goangra
	20
	333
	374
	464
	530

	Castlereagh at Gungalman
	11
	877
	310
	953
	824

	Macquarie at Carinda
	20
	591
	516
	783
	661

	Bogan at Gongolgon
	12
	352
	328
	892
	527

	Darling at Wilcannia
	47
	373
	369
	673
	512

	New South Wales/Queensland shared

	Barwon at Mungindi
	20
	299
	251
	347
	632

	Queensland

	Moonie at Fenton
	9
	184
	134
	198
	175

	Narran at new Angledool
	10
	201
	144
	299
	200

	Bokhara at Hebel
	10
	213
	185
	335
	221

	Ballandool at Hebel-Bollon Rd
	10
	246
	189
	352
	256

	Braire at Woolerbilla-Hebel Rd
	9
	256
	240
	306
	311

	Culgoa at Brenda
	10
	178
	164
	244
	197

	Warrego at Barringun
	11
	204
	90
	288
	168

	Cuttaburra at Turra
	11
	218
	117
	410
	180

	Paroo at Caiwarro
	8
	99
	79
	107
	111

	New South Wales/Victoria shared

	Murray at Lock 7 (flow) Lock 6 (EC)
	50
	204
	334
	279
	453

	South Australia

	Berri Pumping Station
	70
	261
	407
	297
	571

	River Murray at Murray Bridge&
	78
	321
	518
	353
	767

	Basin Target Site

	Murray at Morgan*
	74
	290
	500
	602
	1090


* 95 percentile for BSMS target at Morgan
^ Used flow data for 405200A (Goulburn River at Murchison)

& Site with no flow

&& Site with no salinity

$ Spot salinity data ends in September 2008

- Flow data stops in October 1994

NA Data not available

# Missing ECV data

@ Based on 4 values

Table 14: Comparison of 2012-13 salt load data with long-term records
	Site
	Length of record (years)
	Mean annual salt load (tonnes)

	
	
	2012-13
	All data

	New South Wales/Victoria shared

	Murray at Heywoods
	39
	138900
	133900

	Victoria

	Kiewa at Bandiana
	39
	24600
	15700

	Ovens at Peechelba East
	33
	84100
	43800

	Broken at Casey’s Weir&&
	0
	NA
	NA

	Goulburn at Goulburn Weir^
	23
	72500
	48300

	Campaspe at Campaspe Weir&
	0
	NA
	NA

	Loddon at Laanecoorie
	4
	16500
	43400

	Murray at Swan Hill
	45
	333700
	592000

	Avoca at Quambatook$
	26
	NA
	Limited data

	Wimmera at Horsham Weir
	20
	27000
	1600

	Australian Capital Territory

	Murrumbidgee at Hall’s Crossing
	22
	65200
	31700

	New South Wales

	Lachlan at Forbes
	13
	73600
	100400

	Murrumbidgee at Balranald
	46
	308100
	109200

	Murray at Red Cliffs~
	29
	NA
	1236400

	Mehi at Bronte@
	11
	Limited data
	4800

	Namoi at Goangra
	20
	149700
	82000

	Castlereagh at Gungalman
	11
	2700
	37700

	Macquarie at Carinda
	20
	28800
	20700

	Bogan at Gongolgon
	12
	31100
	15900

	Darling at Wilcannia
	47
	635800
	382700

	New South Wales/Queensland shared

	Barwon at Mungindi
	20
	100700
	51900

	Queensland

	Moonie at Fenton
	9
	32700
	9700

	Narran at new Angledool
	10
	33200
	20400

	Bokhara at Hebel
	10
	24800
	9200

	Site
	Length of record (years)
	Mean annual salt load (tonnes)

	
	
	2012-13
	All data

	Ballandool at Hebel-Bollon Rd
	10
	33000
	5500

	Braire at Woolerbilla-Hebel Rd
	9
	47800
	64300

	Culgoa at Brenda
	10
	6400
	49900

	Warrego at Barringun
	11
	48100
	26000

	Cuttaburra at Turra
	11
	51200
	24700

	Paroo at Caiwarro
	8
	64900
	32300

	New South Wales/Victoria shared

	Murray at Lock 7 (flow) Lock 6 (EC)
	50
	1316900
	1242200

	South Australia

	Berri Pumping Station
	18
	1102800
	513000

	River Murray at Murray Bridge&
	0
	NA
	NA

	Basin Target Site

	Murray at Morgan*
	45
	1606200
	1501700


* 95 percentile for BSMS target at Morgan
^ Used flow data 40500A (Goulburn River at Murchison)

& Site with no flow

$ Spot salinity data ends in September 2008

&& Site with no salinity

$ Spot salinity data ends in September 2008

~ Flow data stops in October 1994

NA data not available
# Missing EC date

@ Based on for values

Appendix VI: BSMS Operational Process during 2011-12
The BSMAP terms of reference and membership (with representatives from MDBA, South Australia, Victoria, New South Wales, Australian Capital Territory, Queensland and Australian Government) were approved by the MDBA in June 2010. This advisory panel provides advice to the MDBA through the Natural Resources Management Committee.
Advice of the BSMAP is valuable in implementation of monitoring, evaluation and reporting components, essential to ensure accountability under the Basin Salinity Management Strategy 2001-2015. In 2011-12 the BSM AP established a special taskforce, Environmental Watering Salinity Accountability Taskforce (EWSATF), to work on salinity accountability issues associated with environmental watering.
The BSM AP provides the necessary co-ordination, quality assurance, functions and policy advice, and liaises closely with the Technical Working Group on Salt Interception. Table 15 provides details of the meetings held during the 2011-12 year.
Table 15: Meeting schedule for the BSMS implementation during 2011-12
	Meeting No.
	Meeting date
	Location
	Representation

	BSM AP 9
	15 July 2011
	Adelaide
	MDBA, NSW, Vic, SA, QLD, AG

	BSM AP 10
	28 September 2011
	Canberra
	MDBA, NSW, Vic, SA, QLD, AG

	BSM AP 11
	14 October 2011
	Sydney
	MDBA, NSW, Vic, SA, QLD, AG

	BSM AP 12
	22 February 2012
	Brisbane
	MDBA, NSW, Vic, SA, QLD, AG

	BSM AP 12a
	19 June 2012
	Teleconference
	MDBA, NSW, Vic, SA, QLD, AG

	EWSA TF 2
	2 March 2012
	Teleconference
	MDBA, NSW, Vic, SA, QLD, AG

	EWSA TF 3
	27 March 2012
	Melbourne
	MDBA, NSW, Vic, SA, QLD, AG

	BSM AP 9
	15 July 2011
	Adelaide
	MDBA, NSW, Vic, SA, QLD, AG
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