
MURRAY-DARLING BASIN AUTHORITY

BSMS 2008–09 Summary
This brochure provides a synopsis of salinity-related activities in the Murray-Darling Basin undertaken in 
2008–09 by signatories to the Basin Salinity Management Strategy (BSMS) 2001-2015. 

The BSMS provides a framework for collaborative action to address the extensive salinity issues confronting 
basin communities and governments. It maps out nine elements that, together, deliver on its stated 
objectives. Partner governments are committed to reporting against these elements. The Murray-Darling 
Basin Authority (MDBA) is responsible for publishing a summary of these annual reports under Schedule B  
of the Murray-Darling Basin Agreement of the Water Act 2007. 

Development of the Murray-Darling Basin Plan, which includes a Water Quality and Salinity Management 
Plan, is an important backdrop to this year’s reporting. A draft version of the Basin Plan is scheduled for 
public release in July 2010.

The operation of salt interception schemes prevented around 450,000 tonnes of salt from entering the River 
Murray system this year. While watertables have declined in both dryland and irrigation areas in response 
to prolonged drought throughout the Southern Basin, significant increases in salinities have occurred in 
Lakes Alexandrina and Albert. This year’s annual reports highlighted the future potential risk to in-stream 
environments from mobilisation of salt stored in floodplains following high river flows.
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BSMS OBJECTIVES

The BSMS is a landmark agreement for coordinated action to address salinity in the Murray-Darling Basin, 
including the significant threats of salinity to water quality, environmental values, regional infrastructure and 
productive agricultural land.

The BSMS has four objectives: 

• Maintain the water quality of the shared water resources of the Murray and Darling Rivers for all beneficial 
uses – agricultural, environmental, urban, industrial and recreational;

• 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; and

• Maximise net benefits from salinity control across the basin.

The setting of salinity targets forms the backbone of the strategic approach and provides a clear basis for 
tracking progress over time. At the basin-wide scale, the Basin Salinity Target is set at Morgan (SA) to maintain 
the average daily salinity at a simulated level of less than 800 EC for at least 95 per cent of the time, during the 
Benchmark Period (1975-2000). For each tributary valley, there are targets for end-of-valley salinity, salt load 
and flow, while the states define within-valley management targets for other basin-wide values and assets.

BSMS PARTNERS AND RESPONSIBILITIES

There are seven signatories to the BSMS. These comprise the five state and territory governments of the 
Murray-Darling Basin from its headwaters to the River Murray mouth (Queensland, New South Wales, 
Australian Capital Territory, Victoria and South Australia), together with the Australian Government and 
the MDBA.

The BSMS assigns responsibility to the MDBA for whole-of-basin issues and outcomes associated with strategy 
implementation, namely:

• Increased understanding of basin-scale biophysical processes and associated socioeconomic impacts;

• Design and management of basin-scale salinity infrastructure and operational activities; and

• Design and operation of accountability arrangements supported by basin-level monitoring, evaluation and 
reporting.

State and territory governments work in partnership with the 18 regional natural resource management (NRM) 
organisations whose boundaries are wholly or partly within the basin, and have responsibility for catchment 
outcomes, namely:

• Within-valley actions and tools to predict salinity and salt load trends;

• On-ground investment to address salinity risk and their impacts;

• Assessments of the effects and tradeoffs associated with salinity management options; and

• Monitoring and assessment of salinity as part of a range of catchment health indicators.

Investment in salinity management by the Australian Government is primarily through its contributions to 
the Murray-Darling Basin Natural Resource Management program. Funding may also be available through 
the Australian Government’s natural resource management initiative, Caring for our Country, where it can 
be demonstrated that this will contribute to achieving one or more of the Caring for our Country targets and 
outcomes. The associated bilateral agreements generally require matching contributions (cash and in-kind) 
from state and territory governments. Investment is made within the context of accredited regional plans, which 
identify catchment values and assets and set targets for their protection.
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BSMS IMPLEMENTATION 2008-09

Substantial improvements were achieved during the 2008–09 period in terms of onground works, policy and 
operational arrangements, and scientific understanding.

This section provides a snapshot of this year’s progress against the nine elements of the BSMS. The 
elements address capacity development, value and asset identification, target setting, within-valley tradeoffs, 
implementation of plans, farming systems redesign, reforestation and vegetation management, salt 
interception works, and accountability.

Full reports prepared by the MDBA and each of the BSMS partner governments provide a more detailed account 
of activities and outcomes.

Element 1: capacity development
The MDBA administers a comprehensive program of knowledge generation to develop the capacity needed to 
implement the BSMS. This program is complemented by partner government investments to improve use of 
and access to knowledge and decision tools, including through communications and education initiatives. 

Key achievements in 2008–09

• First stage development and testing was conducted of a detailed GIS-based model to map and track changes 
in irrigation land use in the riverine plains as a tool for the Irrigation Salinity Assessment Framework (ISAF);

• An Environmental Water Salinity Accountability program has been initiated and will establish a clear process 
for assessing and accounting for salinity impacts of environmental watering actions;

• The report Irrigated Agriculture in the Mallee: Estimating root zone drainage was released as a key MDBA 
knowledge product; and

• Bookpurnong irrigators in South Australia have made widespread use of Irrigation Recording and Evaluation 
Software (IRES) to make informed management and scheduling choices during severe water restrictions.

Element 2: value and asset identification
Values and assets at risk from salinity are identified in each of the catchment plans developed by the 18 regional 
NRM organisations. While the risk to many values and assets may be cost-effectively managed, the nature and 
timeframe of the salinity risk in some cases means that living with salinity is the only viable option.

Key achievements in 2008–09

• The variety of methods used in Queensland to identify environmental assets and their values, including 
mapping of wetlands, land systems and soils, remnant vegetation and species habitat, are being 
consolidated in response to the development of the Basin Plan; 

• Catchment Management Authorities (CMAs) in NSW are utilising the Hydrogeological Landscapes 
framework for salinity management, and its use has been broadened to define upland wetlands and 
biodiversity outcomes;

• Impacts of salinity on urban assets are being conducted across NSW, particularly for regional centres such 
as Wagga Wagga and Dubbo; and

• South Australia released its final report for the Bookpurnong Floodplain Pilot Project, which trialled a suite 
of floodplain management techniques.
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Element 3: target setting
Salinity targets provide a mechanism for progressively tracking changes in response to management actions. 
At the catchment-level, state and territory governments have agreed to end-of-valley targets for each major 
tributary, and these targets are embedded in regional NRM plans. 

Regional NRM plans also identify a number of within-valley targets. These targets support the strategic goal of 
achieving the end-of-valley target, as well as serve to protect values and assets of local and regional importance.

The Salinity management in the Basin will be impacted by the Basin Plan (Sustainable Diversion Limits, 
Environmental Watering Plan and the Water Quality and Salinity Management Plan).

The BSMS recognises the need for an adaptive approach that enables targets to be revised as new information 
becomes available. The development of the Water Quality and Salinity Management Plan will provide an 
opportunity to review and build on the existing BSMS targets. 

Key achievements in 2008–09

• Flow and salinity relationships in the Queensland MDB are presently the subject of review, with preliminary 
analyses indicating that climate is a significant factor influencing stream salinity; 

• NSW sub-catchments that contribute salt load, EC and land salinity to river valley catchments are identified 
in NSW Salinity Audit – Upland catchments of the New South Wales Murray-Darling Basin, and further work 
is being progressed to support prioritisation;

• The links between dryland management and contribution to salt loads in the River Murray have been 
explored in Victoria;

• SA Riverland Watertable Time Series maps have been completed; and 

• New telemetered monitoring sites have been installed to increase availability and accuracy of South 
Australian salinity data.

At the basin-level, 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 per cent of the time, during the Benchmark Period. The 
benchmark period is an observed climatic sequence over a defined period (1975–2000) that has been chosen to 
be hydrologically representative for the Basin. The benchmark period is used consistently in the BSMS models 
as a basis for simulating catchment responses, under the current level of land and water management, at 
specified scenario dates (for example 2015, 2050 and 2100). 

Close up of water outlet at Buronga Salt Interception Scheme. Photographer: A. Mostead © MDBA
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Since the commencement of the BSMS in 2001, the lower reaches of the River Murray have continued 
to experience low flows in response to reduced rainfall and runoff across the basin. This has resulted 
in declining water levels, and rising salinities in Lakes Alexandrina and Albert. Salt has remained in the 
landscape, particularly in the floodplains of the lower Murray, in response to lower rainfall, higher capture of 
rainfall within catchments, and less water moving into groundwater systems. This poses a significant risk to 
river water quality should this salt become mobilised, through natural flooding or managed environmental 
watering. This risk will need to be managed.

Figure 1 shows that the actual recorded salinity at Morgan throughout July 2008 to June 2009 varied between 
421 and 624 EC (grey line). The peak level is considerably less than last year (785 EC). The highest salinity 
level occurred in late September 2008 and the lowest occurred in mid-June 2009. The modelled ‘no further 
intervention’ (green line) indicates that management actions are responsible for salinity reductions of between 
295 and 831 EC.  
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Figure 1: The effect of salinity management in the Murray-Darling Basin at Morgan, South Australia (Daily 
Salinity July 2008 to June 2009).

Element 4: within-valley tradeoffs
The regional planning process led by NRM organisations is the principal mechanism for establishing the 
optimal mix of management responses. Any package of responses (land management, engineering, river flow 
and living with salt) must achieve the agreed salinity targets, as well as satisfy broader social and economic 
imperatives and objectives for catchment health. 

The tradeoff process not only requires access to and understanding of the best available science and 
tools, but also stakeholder engagement that enable constructive debate and build commitment to an 
agreed way forward.

Key achievements in 2008–09

• Queensland’s Border Rivers, Moonie and Maranoa-Balonne catchments now have access to a spatial 
prioritisation method similar to that used by the Condamine Alliance, which examines salinity risk across 
representative landscapes and enables targeted investment in improved practices;

• The Eastern Mallee regional groundwater models have been extended and improved to inform salinity 
zoning policy for the NSW Mallee, and underpin salinity credit claims for rehabilitation of NSW and VIC 
irrigation areas;

• Salinity impact zone maps and investment frameworks have been operating in Victoria since the early 1990s. 
All new irrigation development has been subject to salinity impact assessment, payment of an offset levy or 
be subject to transfer of water use from a higher impact zone, and
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• The first of the three stage SA Riverine Recovery Project has commenced, which will establish a set of 
regional goals and targets for wetland and floodplain management, and an adaptive management system 
to improve ecology and save water. 

Element 5: implementation of plans
The BSMS requires that any plan that has, or will result in, a significant change in land and water 
management must be assessed and reported against the end-of-valley and basin targets and recorded on 
the salinity registers. 

While the 18 regional NRM plans collectively provide coverage of the basin area, there are a number of plans 
that nest within regions and, sometimes, overlap their boundaries. The land and water management plans 
developed for irrigation areas are especially pertinent.

Key achievements in 2008-09

• All regional NRM organisations undertook salinity management activities as part of their annual investment 
programs; 

• An annual groundwater saving of 4,650 ML is estimated to arise from the rehabilitation of eight bores and 
the piping of seven bore drains in the Nebine-Mungallala and Paroo catchments under the Great Artesian 
Basin Sustainability Initiative;

• Under the ‘Shepparton Salinity Management Plan’ Accountable Action, eleven private groundwater pumps, 
one public groundwater pump and 5.3 km of primary drains were installed in the Goulburn-Broken CMA 
region in Victoria; 

• Construction of the Benwell primary surface water drainage systems has commenced in the North Central 
CMA region in Victoria; and

• South Australia, with the support of jursisdictional partners, developed an options paper exploring  
Market-based Instruments for salinity management.

Element 6: farming systems redesign
The need to redesign farming systems in dryland areas to manage groundwater recharge is a core element of 
the BSMS. It emphasises the need for significant investment in research and development. 

Farming system redesign is needed in each of the major agricultural zones of high rainfall grazing, winter 
rainfall cropping and summer rainfall cropping. The BSMS recognises the challenge of improving these current 
systems to achieve an acceptable reduction in salinity risk while maintaining industry viability.

Forestry systems and new industries based on salinised resources (broadacre saltland agronomy, saline 
aquaculture, salt harvesting) are highlighted as important areas for further investigations. 

Key achievements in 2008-09

• Queensland has established the Healthy Headwaters program to support irrigation practice change, 
improvements in irrigation infrastructure, investigation of options for beneficial use of coal seam gas (CSG) 
water and purchase of water entitlements;

• The NSW Central West CMA Farming Systems Program paid participants to attend training, and offered 
incentives to implement major farming system changes;

• Victoria provided ongoing financial support to landholders to develop whole farm plans (310,750 ha), 
undertake landforming (20,500 ha), implement drainage reuse systems (5,259 ha), conduct soil salinity 
surveys (1,013 ha) and upgrade irrigation systems (25,965 ha); 

• The Improving Irrigation Efficiency Project continued in the SA MDB NRM Board region, which delivered  
22 irrigation workshops attended by 330 irrigators; and

• A new training module on Salinity Management in Irrigated Horticulture has been developed to assist  
SA irrigators with managing root zone salinity.
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Element 7: reforestation and vegetation management
Landscape-scale change is needed to tackle salinity. The BSMS recognised that trees, as the highest water-using 
perennial option, will need to feature more significantly in our future landscapes. It therefore called for action to 
maintain and enhance existing tree cover, as well as to establish trees for production and conservation purposes. 

Investment in the management, rehabilitation and stewardship of native vegetation, together with the 
commercialisation of short rotation tree crops, are identified under the BSMS as areas where the partner 
governments may add particular value.

Key achievements in 2008–09

• NSW CMAs have assessed and monitored Property Vegetation Plans comprising more than 750,000 ha of 
native vegetation for compliance under the Native Vegetation Act 2003;

• Investment in recharge management in Victoria protected 3,336 ha of native vegetation, established almost 
2,000 ha of trees and 985 ha of perennial pasture and lucerne, and improved cropping practices over an area 
of 35,000 ha;

• Investment in discharge management in Victoria re-established 40 ha of native vegetation and 115 ha of salt 
tolerant pasture;

• A goal-based approach to large-scale revegetation and remnant vegetation is being trialled in the SA MDB, 
which is based on matching landscape management units with appropriate restoration treatments; and

• Perennial pastures for soil conservation and salinity control were established over 440 ha in the Eastern 
Hills and Murray Plains, Goolwa to Wellington, Coorong Districts and Murray Mallee Local Area Planning 
(LAP) groups of South Australia.

Element 8: salt interception works
The construction and management of salt interception schemes (SIS) is a major investment component of the 
BSMS. In 2008-09, the total expenditure was just over $12.8 million. SIS along the River Murray play a critical 
role in maintaining water quality for agricultural, environmental, urban, industrial and recreational uses. 

The BSMS identified a target for SIS to reduce average salinity by 61 EC at Morgan by 2007. The timeframe for 
meeting this target is now 2011-12. 

Since 1988, nine SIS have been constructed. These schemes prevent entry of approximately 450,000 tonnes of 
salt into the River Murray each year. A further eight SIS are in the pipeline, with five under construction and 
three under investigation. 

Key achievements in 2008–09

• Upper Darling (NSW) – SIS construction was given final approval to proceed by Ministerial Council in August 
2008, and tenders for pipe supply and laying are currently under consideration, with work expected to 
commence soon;

• Mildura-Merbein (Vic) – concept designs for SIS refurbishment will be available for consideration in 2009–10 
as part of a broader integrated works package; 

• Redcliffs (Vic) – the economic feasibility of constructing a SIS in the Redcliffs area will be presented as a 
component of the above integrated works package;

• Pyramid Creek (Vic) – the full borefield for this scheme is now operational, and the full SIS will be formally 
commissioned in 2009–10;

• Pike River (SA) – funding has been made available in 2009–10 for detailed design, staging options and project 
planning for a proposed SIS, which is expected to achieve a salinity benefit of 35.4 EC at Morgan (estimated 
to cost $25.3 million);

• Loxton (SA) – the Thieles, Rillis and Caravan Park floodplain borefields have been formally commissioned, 
and investigations conducted on the economic viability of installing highland borefields in Rillis Cliffs and 
Proud Avenue and extending the ‘cliff toe drain’ adjacent to the Loxton town centre and the floodplain 
borefield on Thieles Floodplain;



8

Murray–Darling  Basin  Authority

• Murtho (SA) – contracts have been let, first stage bore drilling and aquifer testing has been completed, 
and work on directional boring under the River Murray and on installing the collector pipeline system will 
commence in early 2009–10, with the completed SIS expected to achieve a salinity benefit of 20.2 EC at 
Morgan (estimated to cost $30.2 million);

• Waikerie 2L (SA) – SIS construction is completed and formal commissioning is anticipated in early 2009–10, 
with an estimated benefit of 9.4 EC at Morgan (for a total cost of $4.6 million); and

• Energy savings – significant cost reductions have been achieved, while maintaining target groundwater 
levels, by scheduling pumping times to coincide with periods of lower power tariffs.

Element 9: accountability
Accountability arrangements are a strong feature of the BSMS. It requires partner governments to report to the 
MDBA and Ministerial Council in the form of end-of-valley report cards and to record the outcomes of actions 
on the salinity registers (see next section). Rolling audits and reviews are conducted for both the purposes of 
compliance and ongoing improvement.

Key achievements in 2008–09

• The seventh annual audit of the BSMS was conducted by the Independent Audit Group for Salinity, which 
assessed the performance of partner governments and made recommendations for improvements;

• The first phase of reviewing and extending the BSMS Operational Protocols has been conducted;

• Significant advances in model development have been achieved for the Eastern Mallee Model Version 1 
(EM1), EM2, Morgan to Tailem Bend MODFLOW model, and Chowilla groundwater model; 

• A salinity registers database was installed in July 2009 to improve records management, interpretation 
and accessibility, and will capture the technical studies, data, confidence ratings and decision processes 
associated with each register entry; and

• The availability of monitoring data for flow and EC has increased from an aggregate of 33% of days in 2000  
to 71% of days in 2009. 

THE SALINITY REGISTERS

The salinity registers are a mechanism for formally accounting for actions that significantly affect river salinity. 
They keep a tally of salinity credits and debits arising from Accountable Actions. Any activity that may change 
salinity levels at Morgan by 0.1 EC within 100 years is deemed to be an Accountable Action. 

There are two salinity registers. Register A records each Accountable Action that occurred after the baseline 
date (1988 for New South Wales, Victoria and South Australia, and 2000 for Queensland). It also records jointly 
funded works and measures. Register B accounts for ‘legacy of history’. These entries represent delayed 
salinity impacts arising from actions taken before 1988 (prior to 2000 for Queensland) that affect salinity levels 
after 2000. 

The transparency provided by the salinity registers enable partner governments to more efficiently target 
their resources, including through investing in joint works with other jurisdictions. State and territory 
governments report to the MDBA on an annual basis about the status of their Accountable Actions. The MDBA 
uses this information to recalculate the registers, which is then subject to review by the Independent Audit 
Group for Salinity. Table 1 provides a summary of the 2008-09 salinity registers, and is followed by some brief 
explanatory notes.
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Table 1: Summary of the 2008–09 salinity registers

Actions
NSW

($m/yr)
VIC

($m/yr)
SA

($m/yr)
QLD

($m/yr)
ACT

($m/yr)
Commonwealth 
contribution (EC)

Joint works & measures 2.381 2.381 0.455 0.0 0.0 28.6

State shared works & 
measures 0.221 0.221 0.0 0.0 0.0 0.0

State actions 0.858 0.666 2.574 tbd tbd 3.3

Total Register A 3.460 3.267 3.029 tbd tbd 33.0

Transfers to Register B 0.343 0.274 0.794 0.0 0.0 0.0

Total Register B* 0.287 -0.615 0.019 0.0 0.0 0.0

Balance – Registers A & B 3.747 2.652 3.048 0.0 0.0 33.0

* Total includes transfer from Register A

Black numbers indicate a credit entry. Negative red numbers indicate a debit entry

tbd = to be determined

Joint works and measures
The economic benefits arising from salt interception schemes are represented in the first row of Table 1 under 
‘Joint works and measures’. The contribution of the Australian Government to the Joint Works and Measures 
Program is shown in the last column as EC impact at Morgan.  

State shared works and measures
The register identifies a specific category for works and measures carried out on a shared basis between states. 
Currently, only New South Wales and Victoria have entered into such arrangements, specifically for introducing 
operating rules for Barmah-Millewa Forest and for making permanent trade accounting adjustments from 
NSW to Victoria. 

State actions
The third row in Table 1 shows the salinity result (benefits minus costs) arising from land and water 
management actions taken by individual states. Activities that increase salinity costs include new irrigation 
development, new drainage scheme construction, and wetland flushing. Activities that off-set salinity costs 
include irrigation efficiency improvement and river operation enhancement.

Transfers to Register B
The ‘Transfers to Register B’ row shows the proportion of Joint works and measures credits used to offset 
debits recorded in Register B. These transfers include the agreed share of Commonwealth credits allocated to 
each state.

Total Register A and Total Register B
Table rows ‘Total Register A’ and ‘Total Register B’ show cumulative accountability for salinity impacts on the 
river in 2008–09.

Balance – Registers A & B
The final row shows the overall register balance. It indicates the extent to which each basin partner is in net 
credit or debit. Balances may be adjusted as data underpinning the register entries is progressively improved.
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END-OF-VALLEY OUTCOMES

Basin-wide monitoring results for end-of-valley salt load (tonnes/annum) and in-stream salinity (EC) are 
presented in Figures 2 and 3. These maps consolidate data collected by the states at approved sites for 
measuring end-of-valley targets. Results are presented as a percentage of the 2000 baseline level. 

Figure 2: Salt load for 2008-09 and the end-of-valley baseline.
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Both figures reflect the prolonged and wide-reaching drought conditions, with most recordings below the 
baseline. The movement of salt into streams has reduced with lower surface runoff and accessions to 
groundwater. However, future high flow events may mobilise floodplain salt stores. 

Figure 3: In-stream salinity for 2008-09 and the end-of-valley baseline.
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PRIORITIES FOR 2010–11

The Independent Audit Group for Salinity conducts an annual assessment of BSMS implementation and makes 
recommendations to inform the following year’s program of activities. High priority recommendations are 
summarised below. A full record of the group’s assessment is available in the ‘Report of the Independent Audit 
Group for Salinity 2008–09’ from the MDBA. 

• Flood recession salt risks: That development of a conceptual model of floodplain salt mobilisation arising 
from flood recession should proceed, and that operational plans are prepared in readiness for the next high 
flow event;

• Financial and human resources: That partner governments ensure that the level of human and financial 
resources allow successful preparation and implementation of the Basin Plan;

• Land-based salinity management: That strategies and actions to reduce landscape salt mobilisation are 
reviewed and assessed for their effectiveness, and that guidelines are prepared to inform site selection and 
remediation methods;

• Below Morgan targets: That salinity targets are established below Morgan to protect significant assets and 
values, and inform real time operations;

• Salinity ‘hot spots’: That end-of-valley target monitoring data is used to identify salinity hot spots for 
management intervention; 

• Within-valley targets: That state governments set within-valley targets for catchments with salinity above 
an agreed EC level (giving priority to those where EC increases with increasing flow) in order to identify the 
processes contributing to salt mobilisation;

• Environmental watering: That accountability arrangements for salt mobilised from water released by the 
Commonwealth Environmental Water Holder are built into the BSMS framework;

• Climate change: That the effects of climate change are consistently modelled for a suite of issues, including 
salinity, using a single set of scenarios; and

• Pike River SIS: That the Pike River SIS is implemented as soon as possible, and that an improvement of at 
least a further 40 EC is achieved through the Joint Works and Measures Program.
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