
Murray–Darling BaSin auTHOriTy

BSMS 2007–08 Summary

Salt is part of the Australian landscape and poses an ongoing threat to land and water resources within 
the Murray–Darling Basin. 

The Basin Salinity Management Strategy (BSMS) 2001–2015 provides the basis for coordinating and 
implementing salinity management activities across the Basin and within catchments. Its objectives help 
communities and governments work together to control salinity and protect water quality, environmental 
values, regional infrastructure and productive agricultural land. It promotes on-ground works and 
measures, improved irrigation practices and cooperative management processes to address salinity risks.

This brochure introduces key concepts that underpin the BSMS and summarise work undertaken by 
communities and governments in 2007–08 to address salinity issues in the Murray–Darling Basin.
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BSMS oBjectiveS

The BSMS provides a comprehensive approach to addressing one of the most challenging environmental and 
economic issues facing the Basin. It was developed to limit the spread of salinity and its impacts on water 
quality, aquatic and terrestrial ecosystems, productive land, cultural heritage and infrastructure. The objectives 
of the strategy include:

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

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

•	 controlling land degradation and protecting important terrestrial ecosystems, productive farm land, cultural 
heritage and built infrastructure at agreed levels Basin-wide

•	 maximising net benefits from salinity control across the Basin.

The success of the BSMS relies on a shared vision and partnership between the six governments (of Australia, 
New South Wales, Victoria, South Australia, Queensland and the Australian Capital Territory) coordinated 
through the Murray–Darling Basin Authority (MDBA)1. On-ground salinity management is largely achieved 
through actions at the state and territory level, and these are provided through a suite of nine elements. In this 
brochure, the major achievements of the BSMS are reported through these elements.

BSMS partnerS and reSponSiBilitieS

On behalf of the BSMS partners, the Murray–Darling Basin Authority is responsible for whole-of-Basin issues 
and outcomes associated with implementing the strategy, delivering:

•	 increased understanding of Basin-scale bio-physical processes and associated socioeconomic impacts

•	 design and management of Basin-scale salinity infrastructure and operational activities

•	 design and operation of accountability arrangements supported by Basin-level monitoring, evaluation 
and reporting.

The state and territory governments, in partnership with catchment management bodies, are responsible 
for catchment outcomes. Together they deliver:

•	 within-valley actions and tools to 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 a range of catchment health indicators.

Implementation of the strategy has been strongly supported by the Australian Government salinity funding 
programs, as well as the salinity initiatives of each state government. Investments specifically relate to salt 
interception schemes, vegetation management and other on-ground actions.

The Australian Government’s investment in salinity management is largely made through natural resource 
management programs in partnership with the state and territory governments. In 2007–08, partnerships 
between the Australian and state governments under these programs continued to invest significantly in 
improving natural resource management. Priorities for on-ground works are identified for catchments and  
sub-catchments in regional catchment strategies developed through community consultation processes.

1 The Murray–Darling Basin Authority was formed in 2008. In late 2008, the functions of the former Murray–Darling Basin Commission, 
including coordination of the BSMS, were absorbed into the Authority. 
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iMpleMenting the BSMS in 2007–08

During 2007–08, the BSMS made significant progress in policy and operational arrangements, and in science 
and technical understanding. 

The BSMS brings together nine elements to address salinity. These elements are sufficiently broad to cover 
Basin-scale coordination and accountability, and provide a joint approach to large-scale works and measures 
to address near-stream salinity management, such as the construction and operation of salt interception 
schemes. The elements also include regional-scale priorities, such as improvements in catchment planning, 
farming systems and vegetation management.

This brochure provides a snapshot of the main activities in each of the BSMS elements, with highlights from the 
BSMS partners. For more detailed information, please refer to the MDBA.

Element 1: capacity
The capacity to implement the BSMS requires both across the Basin and within-valley planning and 
implementation of initiatives that will help to manage salinity. 

As a result of the continuing drought, priorities are shifting, and the planned work of agencies and communities 
is changing, all of which is having a significant effect on salinity management. These changes include how 
communities invest in salinity mitigation works. The drought also often provides the catalyst for improving 
water  use efficiency.

Key achievements in 2007–08

A number of salinity assessment tools or frameworks were in development during 2007–08:

•	 a tool to assess salt mobilisation, which will help manage salinity and identify risks at a landscape level, 
allowing targeting and prioritising of actions at regional level, 

•	 a landscape hydrology framework to assess biophysical attributes, including aquatic habitat and biodiversity, 
terrestrial biodiversity, land and soil capability, dryland salinity and carbon sequestration, and

•	 a spatial salinity risk assessment tool to examine salinity risk in the sub-catchments of the Condamine 
catchment to facilitate adoption of recommended land use practices (similar tools are being developed for 
the Border Rivers, Moonie and Maranoa–Balonne catchments).

In addition a number of programs were established to:

•	 provide information on water use efficiency, irrigation scheduling and deep drainage under horticulture in 
irrigated regions,

•	 investigate the impacts of water trade on land management and salinity, and

•	 capture and interpret Airborne Electromagnetic (AEM) data in the mid-river zone of the Murray River 
to develop a range of products for land managers. This is one of the largest surveys of this kind ever 
undertaken and will provide useful data to enhance our understanding of floodplain salinity processes.

Stockyard Plains Salt Management Basin. Photo: C. Dennis
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Element 2: values and assets
Partner governments work with catchment communities to identify important values and assets at risk from 
salinity. This element emphasises the triple-bottom-line approach, requiring a balance between economic, 
environmental and social values. It recognises the importance of preventing the degradation of natural systems 
that are currently in good condition; and, on the other hand, that in some cases, living with salinity may be the 
only choice.

Key achievements in 2007–08

A number of assessments were carried out during 2007–08 including:

•	 a salinity risk assessment based on current land use was completed for the sub-catchments of the 
Condamine catchment, which identified four sub-catchments as having very high salinity risk.

•	 an analysis of dryland salinity in Victoria was undertaken as a basis for the development of new policy 
and programs related to salinity management. This includes an assessment of the impacts of climate 
change. An asset based approach to salinity management is being explored in the broader review of salinity 
management in the state.

•	 a salinity impact assessment framework for wetlands in the River Murray in South Australia was developed 
to assess the impacts of salinity arising from wetland management actions.

•	 a floodplain prioritisation project was completed in early 2008. It identifies the priority floodplain sites in 
South Australia for investment to protect and rehabilitate floodplains from salinity. 

Element 3: salinity targets
As a measure of progress towards meeting water quality objectives, the BSMS has established both valley 
and catchment targets. End-of-valley targets are a measure of success in protecting values and assets, 
and are also indicators of catchment and Basin health. Catchment management organisations advise on 
end-of-valley targets and determine within-valley targets and monitoring arrangements, under salinity and 
catchment management plans. The targets can be revised as new information becomes available.

End-of-valley targets have been established for each major tributary within the Basin. States have 
implemented monitoring programs for these sites to assist in the five-yearly reviews of progress against 
targets. During 2007–08:

Key achievements in 2007–08

•	 research was done on end-of-valley targets in respect to their setting levels, land use change and 
climate change. 

•	 end-of-valley target sites were established to allow continuous monitoring at key sites for the Australian 
Capital Territory and Queensland.

•	 real-time salinity management became a priority. This requires the development of options for 
management of high-salinity events which can occur after floods, or environmental watering actions,  
or ‘salt slugs’ from tributaries.

•	 Investigations into revising catchment targets began. This work aims to reflect the variations in salinity due 
to climate variations, land use change, and seasonal, annual and decadal fluctuations in salinity.

•	 community workshops were held to identify areas within catchments that are at risk from salinity, leading 
to further monitoring in priority locations. 

During 2007–08, river flows were sufficient to dilute salt loads. Salinity levels, on average, were recorded at 
approximately 550 EC at Morgan, South Australia. However, extremely low storage in the Basin’s dams in 2007 
reduced downstream deliveries, leading to a salinity peak of 785 EC towards the end of September 2007. 

Figure 1 shows the recorded salinity levels at Morgan in South Australia, during 2007–08. The grey line 
shows the actual recorded salinity, while the green line shows what the salinity would have been without salt 
interception schemes and dilution flows to reduce river salinity. The green line, therefore, describes what is 
commonly referred to as a ‘no further intervention’ scenario. 
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‘No further intervention’ results are obtained through computer modelling. This indicated that salinity 
management reduced salinity levels at Morgan by more than 300 EC in 2007–08 (see the difference between 
the green and grey lines in Figure 1).

Figure 1: The effect of salinity management in the Murray–Darling Basin at Morgan. Daily salinity levels, July 
2007 to June 2008.
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Element 4: managing trade-offs
Salinity management cannot be separated from broader environmental, social and economic objectives, 
activities and needs. Managing the trade-offs between these different factors to achieve salinity targets requires 
the best possible balance of options for land management, engineering, river flow, and ‘living with salt’.

Key achievements in 2007–08

During 2007–08 there was a concentration on assessing trade-offs and planning measures, including:

•	 a trial of prioritising investments in land use aimed at achieving multiple environmental objectives in south-
eastern New South Wales to help natural resource management investors achieve the highest possible 
outcomes with available funds, and

•	 investment in Murray Futures  — a South Australian initiative that will manage water for social, economic 
and environmental needs to help adapt to a future of reduced water availability and climate change.
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Element 5: implementing plans
Salinity and catchment management plans provide the overarching strategy for implementing ‘on-ground’ 
salinity management. Where these plans have resulted, or will result, in a significant change in land or water 
management, they must be assessed and reported against the end-of-valley and Basin targets and recorded 
on the salinity registers. The partner governments continue to support land and water management plans 
(LWMPs) in irrigation regions, and the development and implementation of salinity and catchment management 
plans in dryland regions across the Basin.

Key achievements in 2007–08

Partner governments carried out many activities in 2007–08, with the following list providing only a brief overview:

•	 revegetation or improved management of degraded areas, including converting to perennial pastures or 
deep-rooted plants to reduce salinity risk,

•	 salinity management activities across regional areas, as part of the implementation of regional catchment 
strategies, land and water management plans and salinity management plans in Victoria,

•	 the Pike Implementation Plan and Floodplain Plan to integrate salinity and environment management 
actions for the Pike region in South Australia,

•	 completion of the Riverland Salt Disposal Management Plan, setting the direction for managing saline water 
intercepted in the Riverland region of South Australia, and

•	 development of salinity action plans by community groups in several Queensland catchments within the 
Murray–Darling Basin.

Element 6: redesigning farming systems
Essentially this element focuses on two areas: improvements in farming systems, and research and 
development. It reflects the need for practical changes to farming systems which reduce the salinity risk 
without jeopardising the viability of farming enterprises.

Key achievements in 2007–08

During 2007–08, a number of programs and workshops were held to develop whole-farm plans, farm 
management and other activities to improve farming practices. Some activities included:

•	 programs targeted at landscape integration in New South Wales, such as the adoption of catchment action 
plan targets through grazing management, conservation farming, property planning and training, pasture 
cropping, native grasses management, saltbush farming and forestry systems, and

•	 providing financial support to landholders in Victoria for developing whole-farm plans, implementing 
drainage reuse systems, conducting soil salinity surveys and undertaking other activities to improve 
farming practices.

Practices implemented to reduce the impact of salinity include:

•	 increasing the adoption of trickle irrigation in the horticulture industry and replacing furrow irrigation with 
more water-efficient travelling irrigators,

•	 introducing ‘pasture cropping’, which involves direct drilling a crop into native pasture, and in some cases 
direct drilling native grasses into a crop,

•	 putting in place irrigation upgrades through co-investment of regional funds and landholder contributions, 
resulting in additional benefits including property irrigation and drainage plans, and installation of modern 
scheduling equipment on some irrigated lands,

•	 establishing well-managed perennials that minimise recharge to the water table recharge, and

•	 developing tools and techniques, including best management guidelines, to observe and minimise salt 
build up in the root zone — a significant initiative, given that root zone salinity damage could result in losses 
estimated to be approximately $100 million annually for the horticulture industry in the area from the 
Riverland down to the Lower Lakes in South Australia. 
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Element 7: targeting reforestation and vegetation management
Specifically targeted landscape change is an essential part of salinity control. Native vegetation management, 
rehabilitation and land stewardship, and the commercialisation of short-rotation tree crops are possible options.

Key achievements in 2007–08

During 2007–08, trees or pastures were established, or revegetation/restoration carried out, on over 230,000 ha 
of land in the Basin to assist with salinity management. Measures taken to achieve this result include:

•	 tree and pasture establishment and restoring or protecting native vegetation in dryland areas to control 
recharge, implemented through the respective land and water management plans,

•	 revegetation of degraded land, mainly with perennial pasture,

•	 greater adoption of water-use-efficient practices in the horticulture, irrigated pasture and broad-acre 
irrigated cotton industries,

•	 provision of incentives to revegetate, rehabilitate and conserve land with native vegetation, and

•	 provision of a legal framework for managing native vegetation.

A future challenge for the BSMS is to address the wider adoption of water-use-efficient practices in broadacre 
irrigation areas and manage salinity risks from emerging industries and practices.

Element 8: salt interception
The salt interception schemes (SISs) are a significant achievement through substantial investment during for 
the first half of the strategy period. These schemes intercept saline groundwater and drainage flows before they 
reach the Murray River and its main tributaries. During 2007–08, the schemes kept over 500,000 tonnes of salt 
out of the Murray river.

Since 1988, the New South Wales, Victorian, South Australian, and Australian governments, have funded the 
construction of nine salt interception schemes. Investigation, construction and management of these joint 
schemes are coordinated by MDBA. The existing schemes are mostly in the mid- and lower-Murray, at points 
where highly saline groundwater would otherwise enter the river. Five SISs are under construction and three 
are being investigated.

Key achievements in 2007–08

During 2007–08 work focused on: 

•	 Murtho SIS — approval was obtained to construct this scheme, which is expected to intercept on average  
99 tonnes of salt per day for the next 30 years,

•	 Pyramid Creek SIS — Stages 1 and 2 are now fully operational, with approximately 10,400 tonnes of salt 
being diverted to drainage basins; Stage 3, which will intercept 22,000 tonnes of salt per year, is under 
construction,

•	 Waikerie Lock 2 SIS — approval was obtained to construct this scheme, which is expected to intercept over 
39 tonnes of salt per day for the next 30 years, and

•	 Construction of a cliff toe drain at Loxton,— construction of this drain, to intercept approximately 2.4 tonnes 
of salt per day, was successfully integrated with a local-government-funded houseboat mooring pontoon 
and paved walkway.

Management of extracted saline groundwater is a critical component of the joint investments in salt 
interception. South Australia, Victoria and New South Wales are working on the development of regional salt 
disposal strategies. 
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Element 9: accountability
Accountability for salinity management is provided through the salinity registers, which record the salinity 
effects of actions, including salt interception schemes and salinity and catchment management plans. Report 
cards are also required for end-of-valley target sites. A system of audits and reviews has also been established.

Key achievements in 2007–08

•	 catchment reviews were completed in Victoria (two) and Queensland (one) to assess delayed salinity 
impacts, revise previous salinity audits, review end-of-valley salinity targets, quantify risks to valuable 
assets, focus planning and investment, and communicate improved knowledge and understanding of 
salinity. Catchment reviews can take a number of years to reach completion and many are in progress for 
completion in coming years.

•	 The mid-term review of the BSMS was conducted and the results released in early 2008. The review 
concluded that the strategy is robust enough to deal with future salinity challenges. It provided a number of 
policy, operational, and scientific and technical recommendations that are now being addressed through the 
BSMS. The Salinity registers continued to be refined to record the effect of activities as salinity benefits or 
costs along the river. Further information about the salinity registers is included in a separate section (the 
Salinity registers) of this brochure.

•	 A number of models and tools were used to assess salinity in groundwater, surface water, cropping regions 
and water trading. These include a groundwater model at Chowilla, a model for evaluating salinity register 
entries for the eastern Mallee region, and a model to assess ACT baseline conditions. 

•	 Frequent monitoring of bores and rivers continued across the Murray–Darling Basin.

•	 Investigations continued in order to identify risks to productive land, groundwater aquifers, vegetation and 
stream water quality from the use and disposal of saline water, such as the water that is a by-product of 
coal seam gas and petroleum production. 

•	 Investigations continued in order to identify risks to both the river and parts of the floodplain that may be 
associated with environmental watering.

the Salinity regiSterS

The salinity registers are the way in which governments of 
the Murray–Darling Basin record and demonstrate that the 
changes in land and water use will not lead to deteriorating 
water quality. Using similar principles to the debits and credits 
of a bank account, the salinity registers detail the salinity costs 
(debits) and benefits (credits) that are attributed to each state. 
They provide a transparent and flexible basis for the states to 
approve new development initiatives, such as new irrigation 
schemes (which may cause an increase in river salinity), on the 
condition that the impacts are offset by other works that provide 
an equivalent reduction in river salinity.

The salinity registers track the effect of activities as salinity 
benefits and costs along the river, and expresses the predicted 
outcomes as millions of dollars per year. 

The registers are maintained as two parts. Register A maintains 
accountability for actions arising after  
1 January 1988 for New South Wales, Victoria and South 
Australia, and after 1 January 2000 for Queensland. Register 
B accounts for actions that occurred before the above dates 
but where the impacts were not experienced until after the 
year 2000 because of the slow or the delayed movement of 
groundwater to the river. Buronga. Photo: Phil Cole
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Table 3: Summary of the 2007–08 salinity registers

actions nSW vic Sa Qld act
transfers to 
register B

commonwealth 
contribution (ec)

Joint works & measures 2.386‡ 2.386 0.462 0.0 0.0 1.434 28.7

State shared works & 
measures

0.218 0.218 0.0 0.0 0.0 0.0 0.0

State actions 0.856 1.762 6.573 tbd* tbd 0.0 4.1

Total Register A 3.459 4.366 7.035 tbd tbd 1.434 32.8

Total Register B 0.298 -0.517 -1.339 0.0 0.0 0.0 0.0

Balance – Registers A & B 3.758 3.849 5.696 0.0 0.0 1.434 32.8

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

* tbd = to be determined

joint works and measures

The first line of the table summarises the economic benefits in the river arising from salt interception schemes 
constructed by partner governments. The Australian Government provides significant financial input to the 
joint works and measures program (see the top of the right-most column showing a salinity benefit equivalent 
to this contribution). Proportions of credits generated by the joint works and measures program are assigned 
to individual states to off-set the debits recorded in Register B. These transfers are shown in the ‘Transfers to 
Register B’ column.

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’.

State actions

The individual state actions reflect the salinity cost and benefits to the river that arise from land and water use. 
Typical examples of activities that increase salinity costs include new irrigation developments, construction of 
new drainage schemes, and wetland flushing. Off-setting activities include improved irrigation efficiencies and 
river operations that aim to improve water quality.

total register a and total register B

The cumulative accountability for salinity impacts on the river in 2007–08 is summarised in the table rows  
‘Total Register A’ and ‘Total Register B’. 

Balance 

The salinity register balance provides an overall assessment of whether each Basin partner is in net credit 
or debit. This balance needs to be considered in the light of inherent differences in the available data. Data 
underpinning the register entries is undergoing continuous improvement.

Management of the salinity registers

To provide for improved organisation of these records and make the salinity registers easier to understand, a 
salinity registers database is under development. This database will capture the technical studies, data and 
decisions upon which each register entry is based. The registers also use a confidence rating, which reflects the 
relative confidence in modelling tools and data used for each entry. 
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end-oF-valley outcoMeS

Under the BSMS, each state monitors flow and salinity data for its end-of-valley target sites. Figure 2 and 
Figure 3 show the salt load and in-stream salinity (EC) respectively for 2007–08. The 2007–08 data continues to 
reflect the extended dry conditions. In mid- and lower- catchments, lower groundwater levels have reduced salt 
accessions to rivers.

Figure 2: Salt load for the 2007–08 period and the end-of-valley baseline. 
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The recorded salinity levels are shown as a percentage (greater or lesser) of the baseline salinity level and salt 
load for that valley measured at the nominated end-of-valley target site. In general, the 2007–08 in-stream 
salinity reflected low salt mobilisation due to the drought. However, where flows are greatly reduced over a 
lengthy period, local groundwater inflow can have a greater impact on stream salinity than during more normal, 
higher-flow conditions.

Figure 3: In-stream salinity for the 2007–08 period and the end-of-valley baseline.
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challengeS For the BSMS 

Each year, implementation of the strategy is independently audited. During 2007–08, the auditors attributed low river 
salinity levels to both low-salinity water coming from the main storages in the upper catchments and the salt interception 
schemes protecting this water from regional saline inflows. Seven recommendations, described below, have become the 
highest priorities for each of the partner agencies and present a challenge and opportunity to the BSMS:

•	 Flood recession salt risks in the floodplains: This represents the most serious risk in the Basin, in terms of threats 
to agriculture, human population, ecosystems and industry in the mid and lower river. There has not been a high river 
event for 12 years, and salt has been accumulating in the flood plain for that time. The sediments underlying irrigation 
areas have also been accumulating salt. It is during and following flood events that these huge salt accumulations are 
likely to be mobilised.

•	 Financial and human resources: The management of salt in the catchments will continue to be a key emphasis of the 
BSMS to 2015. Governments, regional authorities, and the salinity research community are important participants in 
achieving the goals of the BSMS, and reduced funding for regional bodies and salinity research and development means 
that salinity-related programs may be cut, including programs for preventing dryland salinity, and in-river salinity 
programs such as salt interception works. 

•	 Strategies for land-based salinity management: Little progress has been made in the traditional approaches to 
control land salinisation. A review of landscape salt management strategies and actions for their effectiveness, and the 
preparation of guidelines for the selection of sites and of remediation measures may be necessary.

•	 Salinity target(s) below Morgan: These targets may need to be provided as a means of protecting significant assets and 
populations that may be affected by high salinity below Morgan. This will provide an important step towards real-time 
management of the two risks of high salinity in the lower river: flood recession risks, and the risk of salt accumulation 
below Lock 1 under continuing drought conditions.

•	 Water management futures for climate change and salt: Modelling to evaluate risk and development scenarios at Basin 
scale, including changes in water use, climate change, drought, and salt storage and transport, will provide essential 
tools for the Basin Plan. The development of this plan to manage water resources across the whole Basin is one of the 
main tasks of the Murray–Darling Basin Authority. 

•	 end-of-valley salinity-flow interpretations/salinity hot spots: Further use can be made of the end-of-valley target 
monitoring data to identify in-valley processes operating with changed flow conditions that, in combination with within-
valley targets, can identify salinity ‘hot spots’ for management intervention.

•	 Finalising register entries: Finalising the remaining large entries in the salinity registers that currently have low 
confidence ratings is important. In some cases, model development is under way and this should be completed and 
accredited before being applied.

Further inForMation
Further information on issues raised in this summary 
brochure can be found in the Basin Salinity Management 
Strategy annual implementation report 2007–08 and 
associated partner government annual salinity reports. 

The Report of the Independent Audit Group for Salinity 
2007–08 provides a comprehensive overview of matters 
undertaken by the independent auditors and their 
recommendations, within the provisions of the BSMS, as per 
Schedule B of the Murray–Darling Basin Agreement (this 
agreement is Schedule 1 to the Water Act 2007 (Cwlth)). 

For further information please contact the Murray–Darling 
Basin Authority on (02) 6279 0100 or visit the website at 
www.mdba.gov.au.
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