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auditors’ foreWord

February 2009

Chairperson
Murray-Darling Basin Authority
GPO Box 1801
CANBERRA ACT 2609

Dear Chairperson,

We have pleasure in submitting to you the Report of the Independent Audit Group for Salinity, 2008–09.

This, the seventh such audit of the Basin Salinity Management Strategy, 2001–2015, covering the second 
year of Phase 2, has been carried out in accordance with the provisions of Schedule B to the Water Act 2007 
(Commonwealth).

The continuing drought, and substantial reductions in funding for salinity programs at state, ACT and 
regional catchment management level, presented great challenges. Thus less work was carried out on 
most BSMS themes than in previous years.

The achievements of the 12 months covered by this audit were very much a result of the deep commitment 
and outstanding expertise of the officers of the jurisdictions and Authority who were engaged on the BSMS. 
We extend our thanks for their cooperation and assistance.

Yours sincerely,

JOHN SHEPHERD NOEL MERRICK
Lead Auditor Auditor

ROGER SHAW ROGER WICKES
Auditor Auditor
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abbreviations

2CSalt Landscape salinity model software

ACT Australian Capital Territory

BSMS Basin Salinity Management Strategy 

BSM AP Basin Salinity Management Advisory Panel

BSMS IWG BSMS Implementation Working Group 

CEWH Commonwealth Environmental Water Holder

CMA Catchment Management Authority 

CRC Cooperative Research Centre

CSG Coal Seam Gas

EC  Electrical Conductivity expressed in units of mS/cm

EWP Environmental Monitoring Plan

GCMs Global Climate Models

HGL Hydrogeological Landscapes

IAG-Salinity Independent Audit Group for Salinity 

ICM Integrated Catchment Management

IQQM River model software [Integrated Quantity Quality Model]

LWMP Land and Water Management Plan 

MBI Market-based instruments

MDB Murray-Darling Basin

MDBA Murray-Darling Basin Authority

MDBC Murray-Darling Basin Commission

MDBMC Murray-Darling Basin Ministerial Council 

MODFLOW Groundwater model software [Modular Flow model]

MSM-BIGMOD  Murray-Darling Rivers model software

MTR Mid-Term Review of Basin Salinity Management Strategy

NAP National Action Plan for Salinity and Water Quality 

NWQMS National Water Quality Management Strategy

NHT Natural Heritage Trust 

NLP National Landcare Program

NSW New South Wales

REALM River model software

SIMRAT Salinity Impact Rapid Assessment Tool

SA South Australia

SIF3 Salinity investment framework decision tool

SIS Salt interception scheme

TLM The Living Murray

TOOLS2 Decision support tools for natural resource management

WQSMP Water Quality and Salinity Management Plan of the Basin Plan
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eXeCutive suMMary

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 (MDBC) 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 four 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. They also require it 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 we have reached in undertaking the Audit covering the year 
2008–09. The following summarises the most important of our findings. The main text provides context and the 
findings and recommendations in detail.

The State Contracting Governments, the ACT and the MDBA submitted reports on their activities, valley reports, 
the status of 5 year rolling reviews and Salinity Register entries or adjustments. These reports contained the 
necessary information to make an assessment. The Australian Government Department of Environment, Water, 
Heritage and the Arts also submitted a very brief report.

The audit process adopted by the IAG-Salinity included review of these reports and the Salinity Registers and 
their supporting documentation. This was followed by meetings with representatives of the jurisdictions and 
with members of the MDBA Office. The recommendations were developed with their involvement. 

the 2008–09 Context for bsMs implementation
In 2008–09, the current drought crisis, a gap in funding, and, for the MDBA, the implementation of new 
initiatives provided under the Water Act 2007, each impacted on the BSMS.

The drought in the southern basin, unprecedented in duration and intensity, has required extraordinary 
efforts to manage the basin’s water resources. The drought has helped depress groundwater mounds in and 
surrounding the basin’s irrigation areas, and has reduced surface expressions of saline groundwater at many 
dryland salinity sites. These temporary beneficial effects have reinforced BSMS salinity control efforts. However, 
with the absence of high flows for 13 years, salt continues to build up in the basin’s flood plains, risking very 
high salinities following the next period of high flows. In addition to salt accumulation in the floodplain, low 
flows and reduced water levels below Lock 1 have resulted in no major export of salt from the basin to the 
ocean through the Murray Mouth for the last 3 years. The extreme dry conditions and low flows have led to 
salinity, acidification and environmental problems reaching crisis point in Lakes Alexandrina and Albert, the 
Coorong and in other basin lakes.

Funding for salinity and water quality activities under the Natural Heritage Trust (NHT) and the National Action 
Plan for Salinity and Water Quality (NAP) came to an end in 2007-08. These programs supported actions by 
state, regional and local natural resource management bodies to control and manage salinity. Spending by 
state, regional and local bodies on BSMS non-SIS activities in 2008–09 has been cut, generally to less than half 
the levels that applied two years ago, and in some cases to less than 20%. 

1 Murray-Darling Basin Ministerial Council, 2001. Basin Salinity Management Strategy 2001–2015, MDBC, Canberra.
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Preparation of the Basin Plan, provided for under the Water Act 2007, and other reform activities, required the 
devotion of substantial skilled human resources during 2008–09. The effort being applied to preparation of the 
elements of the Basin Plan, including the Water Quality and Salinity Management Plan, will undoubtedly pay off 
in the medium and long term, but in the meantime, action on the BSMS by the MDBA has had to be scaled back. 
Thus, in 2008–09, BSMS activities were cut back at all levels: Commonwealth, state, regional and local, at the 
very time when there are important salinity risks, as described below. 

progress in implementing schedule b – items for special mention

Current	salinity	management	in	the	basin

During previous droughts, River Murray salinities were much higher than those recorded in the current drought. 
This can be attributed both to the low salinity water coming from the main storages in the upper catchments 
and to the salt interception schemes protecting this water from regional salinity inflows. These schemes now 
are operating along a significant length of the River Murray. Figure 1 shows the effect of salinity management 
in the MDB on salinity at Morgan, based on actual measurements and predicted salinity if management had not 
occurred. The benefit varied from 831 EC in late October 2008 to about 295 EC at the end of June 2009. Without 
salinity management, salinity at Morgan would have been in the range 1200 to 1430 EC from September to 
November 2008, levels that would have been destructive to most irrigated plantings in that part of the river and 
in urban areas, affecting the livelihoods and quality of life of the significant population that sources water from 
the River downstream of Morgan.
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figure 1: effects of salinity management, July 2008 to June 2009: mean daily salinity levels compared with 
modelled salinity levels without salt interception schemes and additional dilution flows. 

Flood	recession	salt	risks

The IAG-Salinity still views with concern the likelihood of severe salt accessions during flood recessions. 
This was articulated in last year’s Recommendation 1, and in each previous audit report. The IAG-Salinity 
considers this to be the most significant risk in the Murray-Darling Basin. There has not been a high river 
event for 13 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 the attenuation phase of floods that these huge 
salt accumulations are likely to be mobilised and will discharge into the river.
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Slow progress has been made on this issue (due to staff shortages) but a consultancy brief has been prepared 
by MDBA with input from jurisdictions. While the brief responds to part of the IAG-Salinity’s recommendation 
which includes preparation of a conceptual model of the factors and interactions influencing flood-recession salt 
mobilisation from the flood plain, it is clear that there is a need for a short term response plan to deal with such 
high salinity events in real time, through dilution and other measures. It is critical that integration is maintained 
with other relevant programs of work being completed by the MDBA, such as the River Murray System 
Operations Review. River operations will be a critical part of managing these events and the Operations Review 
is considering a number of changes to system operations that will influence salinity and flow management. 

Environmental	watering

The environmental watering plans for some flood plain areas are likely to be localised or partial replications of 
natural flooding, and the salt mobilisation effects may therefore be the same, though on a smaller scale. With 
an Environmental Watering Plan (EWP) to be one of the key elements of the Basin Plan, it is important that 
the EWP be supported by further work to understand the salt mobilisation effects of environmental watering. 
One of the objectives proposed by the MDBA Office for the flood recession salt risk project is “to address 
flood plain salt mobilisation risks appropriately in the Water Quality and Salinity Management Plan (WQSMP) 
of the Basin Plan”. The IAG-Salinity agrees that it is appropriate that flood-plain salt mobilisation risks be 
addressed in the Basin Plan, and suggests that it be considered in both the WQSMP and the EWP. There is not 
an existing accountability framework for salt mobilised by environmental watering, using water released by the 
Commonwealth Environmental Water Holder (CEWH). Environmental watering will soon take place at a much 
larger scale than under The Living Murray initiative, and salt mobilisation risks will thus increase. Accounting 
for the salinity and possible dilution effects of all environmental watering needs to be implemented as soon as 
possible, with clear accountability where multiple water sources are applied to a single site, for example if TLM, 
Commonwealth and State water were applied to a single TLM site. 

Financial	and	human	resources	for	BSMS	implementation

The cuts in BSMS implementation due to the significantly reduced funding come at the very time when risks 
such as flood recession salt, salt accumulation below Lock 1, salt from coal seam gas development, salt from 
environmental watering, and the likely post-drought resurgence of land salinisation, all need urgent attention. 
Experience shows that when funding stops, expertise is lost, and almost all who leave never return. To rebuild 
such a pool of expertise by recruiting new people and providing extensive training and on the job learning 
would take years. The Commonwealth Government has signalled that when the Basin Plan has been prepared, 
funding for its implementation will be forthcoming. What is required to enable it to be implemented, is bridging 
funds from now to the commencement of its implementation, applied particularly on the priorities suggested in 
this report. This should also ensure that water quality and salinity expertise is retained and rebuilt. 

Salinity	outlook

In its 2008–09 draft BSMS Annual Report, South Australia presented the outlook to 2040 for its balance on 
the Salinity Registers. This shows South Australia’s balance on the Salinity Registers decreasing year by 
year, becoming negative in 2030 to 2040, depending upon how much remedial action is taken. These figures, 
taken from the Registers, include no effects of any of the five salinity risks listed above, nor the adjustment 
to methodology resulting in a decline in South Australia’s credit balance in this year’s Salinity Registers. The 
figures thus probably understate the likely rapidity of the decline. The Mallee regions of NSW and Victoria 
show similar effects. The implications are that if further action is not taken to counter future salt inflows, the 
salinity levels at Morgan will increase further above the agreed Basin Salinity Target at Morgan. In addition, 
the three southern states will move towards, and into, negative balance on the Salinity Registers. Actions to 
control salinity therefore must not come to a halt, now that the Joint Works and Measures Program will achieve 
the BSMS phase 1 objective of 61 EC improvement in 2012. Works and Measures are identified to achieve an 
additional 40 EC improvement, and a program to put this into effect should now be planned and implemented.
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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. South Australia’s 
credit balance declined from 2008 to 2009 due to the separation of improved irrigation practice credit into its 
Register A and Register B components. For the combined registers, all three states are in credit.

In past reports, the IAG-Salinity expressed concern that the reviews to finalise the large entries for the Mallee 
‘legacy of history’ items in Register B remained unfinished. This has now been achieved through re-modelling 
with provisional entries on the register and separation of NSW and Victoria components. Substantial progress 
was made on rolling 5-year reviews for Register A items, particularly by Victoria.

Opinion on Register balances: 

The IAG-Salinity has examined the Registers as provided for this audit, and has come to the opinion that NSW, 
Victoria and SA are in a net credit position. 

In line with a recommendation of the IAG-Salinity’s 2007-08 report, the methods of calculation of the entries 
in Registers A and B will be harmonised in 2009-10. The MDBA Office provided a demonstration of the effects 
of this change using 2009 as the base. This indicated that all three states would be in credit on the combined 
registers, and the credit balance would increase in all states.

the accuracy of the authority in maintaining the salinity registers

In July 2009, the MDBA reached a milestone with the full installation of the Registers Database. This is designed 
to track decisions and documentation relating to Register entries and the underlying models, as well as being 
an archive for approved Salinity Registers. 

Opinion on the Authority’s accuracy in maintaining the Registers:

The IAG-Salinity found no inaccuracies in the Authority’s maintenance of the Registers, as provided for 
incorporation into this report.

updating the authority’s salinity registers
The Audit did not identify any requirement to update individual entries in the Registers incorporated in this 
report, aside from the matters referred to above and in the main body of this report.
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recommendations
The following are the recommendations of the IAG Salinity, given in two groups – high and normal priority. 
Within the high priority group, the recommendations are in descending order.

the iag-salinity recommends:

high priority

1. flood recession salt risks: That the MDBA Office proceed with its project to facilitate development of a 
conceptual model of flood recession salt mobilisation in the flood plains, and prepare operational response 
management plans in preparation for the next high flow event.

2. financial and human resources for bsMs implementation: That all Contracting Governments recognise 
the importance of continuing to manage salinity risks in the MDB, and ensure that human and financial 
resources are restored to levels that will allow the MDBA, in conjunction with the States and regional 
bodies, to successfully prepare and implement the Basin Plan; and that, in recognition of this, an injection 
of bridging funds be provided immediately for salinity and water quality until the financing of Basin Plan 
implementation is under way.

3. strategies for land based salinity management: That the MDBA facilitate a review of strategies and actions 
to reduce the mobilisation of salt in the landscape, and the strategies be assessed for their effectiveness 
using an evidence based approach, and that guidelines be prepared to assist catchment management 
organisations and state jurisdictions in the selection of sites and remediation methods with the best 
prospects of success. That research, development and implementation of the Living with Salt concept be 
encouraged to promote the use of moderately saline groundwater in the Basin.

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.

5. end-of-valley salinity-flow interpretations/ salinity hot spots: That further use 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. 
The BSMS MDBA Office should work with the BSMS AP to develop appropriate techniques for data 
interpretation.

6. Within-valley salinity targets: That all state and ACT contracting governments develop within-valley 
complementary targets for catchments with end-of-valley targets where salinity assessed as EC is greater 
than a decided level, commencing with those where EC increases with increasing flow to identify the 
processes contributing to the mobilisation of salt.

7. accountability for salt mobilised by environmental watering: That the BSM AP, with the support 
of the MDBA Office, prepare a proposal to build on the BSMS framework of accountability to provide 
accountability for the salinity effects of environmental watering using water released by the Commonwealth 
Environmental Water Holder and from other water holdings or sources and that the system so 
recommended be in place in time for the first such releases.

8. Water management futures for climate change and salt: That a single set of scenarios be developed by 
the MDBA in conjunction with the Basin jurisdictions, and used to model the effects of climate change 
consistently across a number of issues including salinity.

9. Joint Works and Measures program, including pike river sis: That the MDBA continue to support Pike 
River 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.
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normal priority

10. flood and high flow sis operational rules: That MDBA Office undertake a review of salt interception 
scheme operational rules during high flow events and flood events to determine the feasibility of operating 
groundwater pumps continuously during such events.

11. alignment of bsMs with catchment plans: 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 end-of-valley targets through the development of within-
valley targets, and that the CMAs be supported in upgrading data management and reporting. 

12. salinity implications of coal-seam gas production in Queensland and nsW: That Queensland further 
develop its coal seam gas water disposal policy to give clear direction on what are acceptable water uses 
which lower the short and long term risks of damage from salinity. That NSW look to developing a policy in 
line with that developed in Queensland.

13. assessment of uncertainty in register entries: That the MDBA Office routinely assess the uncertainty in 
new Salinity Effect Register entries by modelling for upper and lower estimates of error bounds.

14. inclusion of the Commonwealth environmental Water holder (CeWh) in the scope of the salinity audit: 
That the MDBA, in its review of Schedule B, consider recommending that the CEWH be included in the 
scope of the salinity audit because of the potential implication of environmental watering on salinity.

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 CMAs (where present). Most of the recommendations and their 
relative priorities were discussed with the relevant jurisdictions. The priorities arrived at, and the rationales for 
the priority ranking, are similar to those of the IAG-Salinity 2007-08 report.

Recommendations	of	Previous	IAG-Salinity	Report

Important past recommendations not included above are: 

finalising register entries currently with low confidence ratings (2007-08 no. 7): Progress on this in 2008–09 
was encouraging, with completion of the model development for several large magnitude entries. Most of the 
work now required to complete model accreditation will be done in 2009-10, and the respective provisional 
Register items will be finalised. 

synergies in activities and funding (2007-08 no. 10): The preparation of the Basin Plan, and the closer 
relationship between the MDBA and the relevant Australian Government Department, provide an improved 
institutional environment under which projects submitted from within the MDB to the Australian Government 
under the Caring for Country Program can be selected for funding on the basis of assessments of the alignment 
of the projects with the strategies of the MDBA.

Market based instruments (2007-08 no. 12): The work on this, under South Australia’s oversight, was 
completed.

harmonisation of methods of calculating entries in the salinity registers (2007-08 no. 15): The methodology 
was agreed in 2008–09 and the Registers will be fully recalculated under the harmonised method in 2009-10.

salinity registers and targets for Queensland (2007-08 no. 16): Queensland now has the work under way to 
prepare its entries into the Salinity Registers.
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1.  introduCtion

objectives and structure of the basin salinity Management strategy
The BSMS provides a framework for communities and Governments to work together to control salinity and 
protect key assets and natural resource values in the Murray-Darling Basin. Its objectives are:

1. 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;

2. Control 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;

3. Control land degradation and protect important terrestrial ecosystems, productive farm land, cultural 
heritage, and built infrastructure at agreed levels Basin-wide; and

4. Maximise net benefits from salinity control across the Basin.

The powers and obligations that provide for the implementation of the BSMS are set down in Schedule B to the 
Murray-Darling Basin Agreement, which is Schedule 1 to the Water Act 2007 (Commonwealth).

Schedule B supports effective salinity management by: 

• promoting joint works, measures and other action to reduce or limit the rate at which salinity increases 
within the Murray-Darling Basin;

• providing for the adoption of salinity targets;

• establishing Salinity Registers to record salinity impacts and to allocate salinity credits and salinity 
debits to Contracting Governments; and

• providing for monitoring, assessing, auditing and reporting on progress in implementing the Strategy.

Achievement of the BSMS objectives is measured not only through the Salinity Registers, but also through 
the degree of achievement of end-of-valley targets and the Basin Salinity Target at Morgan. Progress towards 
meeting the agreed end-of-valley targets and the land management objectives is assessed through annual 
reports from the contracting governments and MDBA. These reports include valley reports for the catchments 
where an end-of-valley target has been adopted. An independent annual audit of the reports and Register 
entries, and of the performance of the contracting governments and MDBA, is provided by the Independent 
Audit Group for Salinity (IAG-Salinity). 

A key driver of the BSMS is the principle of “capping” increases in salinity of the Murray-Darling Basin by a 
system of salt credits and debits, managed by the participating Governments through two major thrusts. One 
is joint investment in salt interception schemes and associated infrastructure, and the other is investment in 
target setting and monitoring systems at the end-of-valleys in concert with plans and actions to improve land 
management practices across the Basin. Both NSW and Victoria have through their own administrations set 
valley targets for irrigation areas and upland systems so that they can monitor the effect of these on the end of 
valley targets. 

The nine implementation elements of the BSMS 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
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7. Targeting reforestation and vegetation management

8. Constructing salt interception works

9. Ensuring basin-wide accountability, monitoring, evaluating and reporting.

The BSMS commenced in 2001–02, and is scheduled for completion in 2015.

Terms	of	Reference

The Terms of Reference of the IAG-Salinity of the BSMS are attached as Appendix 1. A summary of Schedule B, 
including its provisions concerning audit of the BSMS, is attached as Appendix 2.

Important parts of Terms of Reference are Principles for the Audit, the provision that the audit will be conducted 
under an Audit Plan, and specification of the output required. 

The Terms of Reference require the IAG-Salinity to review progress on the BSMS both broadly and in terms of 
the specific steps laid down in Schedule B, and also to focus on the specific measurement and recording of 
progress with the BSMS, and the outcomes to 30 June 2009.

Approach	to	the	audit	process

As set down in the Audit Plan, priority areas for review in this audit included:

• the Registers and the Rolling 5-Year Reviews; 

• the governance of the accountability system – much emphasis has been placed on improving this 
governance over the last few years; 

• the recommendations of the Mid-Term Review of the BSMS, and the proposed scope of the Water Quality 
and Salinity Management Plan of the Basin Plan, have some overlap. The IAG-Salinity was asked to 
comment on the possible roles of the two to address directions and priorities for salinity management; 
and

• responses to previous audit recommendations.

The steps the IAG-Salinity took in carrying out the 2008–09 audit included:

• assessing the annual reports of the jurisdictions;

• reviewing Registers A and B with MDBA staff;

• travelling to each jurisdiction, meeting with the representatives of the Contracting Governments and the 
MDBA. These were essentially all-day meetings with the contact officers, their teams of managers and 
specialists and in some cases, managers of regional catchment management authorities. 

• discussing technical and scientific issues with specialist staff from the jurisdictions and the MDBA, 
seeking clarification or correction of misunderstandings; and

• providing the draft main text to jurisdiction contact officers for comment.
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2.  iMpleMentation of the bsMs

Consistent with the format of annual BSMS reports as adopted by the jurisdictions and the MDBA, this Chapter 
is organised under the nine BSMS Elements. The IAG-Salinity’s assessment of the needs for action under 
different elements sometimes leads to the same recommendation. In the interests of readability, where a 
recommendation arises a second time, it is repeated. 

The relative priorities of the recommendations are shown in the Executive Summary. In this Chapter, each 
recommendation is accompanied by its recommendation number. 

element 1: developing capacity to implement the bsMs
The Authority and partner Governments will administer a comprehensive ‘knowledge generation’ 
program to support Basin and within valley planning and implementation.

The partner Governments will assist catchment communities to implement national, Basin and 
State initiatives by improving access to and use of the knowledge and decision tools generated by 
investigations and salinity research and development. This process will be supported by further 
capacity building for catchment planning, including communication and education.

Skills

The IAG-Salinity expressed considerable concern last year about the loss of necessary skills to fulfil this 
element of BSMS. The Independent Review Panel for the Mid-term Review of the BSMS had also identified 
this concern. This year’s audit has found that staff numbers have continued at low levels or have been further 
reduced, as in the CMAs and regional bodies where the change of emphasis in federal funding to Caring for our 
Country has significantly reduced on-ground salinity related activities, up to 80% in some areas. There has been 
a corresponding loss of technical capacity, with less qualified staff performing the salinity functions. The MDBA 
and state agencies have diverted resources into the Basin Planning process resulting in a slower uptake on last 
year’s audit and the mid-term review recommendations. While this is understandable, salinity management 
will remain a key River Murray issue because of the natural geological structure of the Basin in which the 
River Murray acts as a drain for salt out of the landscape; the influence of human development in mobilising 
salt to the River, and the ultimate implications of salinity in terms of water quality for all uses. Investment and 
involvement in salinity activities will continue to be required.

The last 10 years or so of reduced rainfall over the Basin has taken the urgency from many landscape salinity 
issues which are now even further from current priorities. Together with the necessary diversion of resources 
to prepare the Basin Plan, role changes and the completion of NAP and NHT activities, it will be very difficult 
to maintain or enhance the necessary capabilities to deal with salinity and fulfil the obligations to BSMS, at 
least until the next wet period when salinity will again emerge as a critical issue. This is discussed further in 
Element 6.

Knowledge	and	Decision	Tools

Despite these changing circumstances, activity to provide knowledge and decision tools has been maintained. 
The decision tools are readily available in the state jurisdictions although their application within catchment 
groups and the availability of staff to assist in interpretation of results is less than in the past. 

Modelling approaches cover varying levels of sophistication that range from simple water balance algorithms 
to natural process models, with underlying analytical or numerical solution methods. Ultimately, the MSM-
BIGMOD model is used to take jurisdictional IQQM, REALM, MODFLOW and SIMRAT simulated salt load inputs 
and route flows and salinities on a daily time step to the Murray Mouth, with assessment of compliance with the 
Basin Salinity Target at Morgan in South Australia.
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Queensland has made substantial progress on nine IQQM models that are based on more robust  
salinity-flow relations.

NSW has a large range of different programs which would benefit from a ‘road map’ giving preferred 
applications of each tool and a decision tree for choosing the most appropriate tool. NSW has continued 
to develop and implement its Hydrogeological Landscapes (HGL) framework. This provides a conceptual 
framework that will inform targeted investment and allow prioritisation of areas for management on the 
basis of salinity risk for different landscapes. The conceptual model diagrams will provide a useful basis for 
subsequent landscape or process models. Salinity modelling support to CMAs is provided through 2CSalt 
and TOOLS2 tools. A pilot study in the Murrumbidgee CMA using 2CSalt quantified the salt export reductions 
expected for various on-ground actions. Fact sheets and user guides were produced for the TOOLS2 integrated 
package of decision support tools. The project was completed in June 2009 and the tools are being trialled in 
9 of 13 CMAs.

Victoria has a significant emphasis on policy development and planning particularly related to water trading and 
application of water within limits on low salinity risk areas. South Australia has a similar policy and planning 
emphasis; and Queensland is progressing at the R&D level on salinity issues. NSW has a major emphasis on 
data collection, salinity assessment and decision aids. ACT would benefit from additional data interpretation 
skills to provide a firm foundation for catchment management implications of BSMS. 

With the upgrade of the Morgan-Wellington model in 2008–09, South Australia now has a complete set of 
MODFLOW groundwater models for the full length of the Murray River from the Victorian border. Several South 
Australia models are under review by MDBA for accreditation. Other groundwater modelling has focused on the 
Victoria-NSW Murray River corridor with completion of the EM1 and EM2 Eastern Mallee models; EM1.2  
is ready for peer review and EM2.3 is undergoing peer review for accreditation.

Geophysical tools continued to be of importance. Major airborne electromagnetic surveys were conducted 
in Victoria and NSW. South Australia conducted numerous within-river two-dimensional EC transects. 
These were used to identify locations of groundwater accessions to project likely salinity increases with 
further declines in river level (particularly below Lock 1) and to investigate possible extensions to existing 
salt interception schemes. 

Resources

According to the transitional arrangements under Caring for our Country, water quality will continue to be 
addressed but there are currently no explicit arrangements available. In the Caring for our Country Business 
Plan 2009–2010, released in December 2008, the only reference to funding for water quality is for the Gippsland 
Lakes, coastal hot spots and the Great Barrier Reef region. 

It is anticipated that Federal funds will be provided to support the Basin Plan that is under development, and 
that salinity will receive an appropriate focus in this plan.

All jurisdictions reported significantly less funding for salinity activities in the past year.

Communication

The BSMS Implementation Working Group (BSMS IWG) has fulfilled a major role in technical exchange 
of information in a very appropriate and timely manner. This has now transitioned to the Basin Salinity 
Management Advisory Panel (BSM AP). This body is moving from a decision making group to an advisory group, 
reflecting the more centralised governance model created with the formation of the Authority. The formalisation 
of the BSM AP to replace the BSMS IWG seems to be slow under the new arrangements in the MDBA. The BSM 
AP arrangements need to be finalised as soon as possible so that the impending changes affecting salinity 
under the Basin Plan can be carefully evaluated. The excellent cooperative decision making arrangements, 
and regional decision making and action, developed over many years under BSMS IWG, must be maintained or 
cooperation will become more and more difficult.
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2.  Implementation of the BSMS

Last year the IAG-Salinity recommended that NSW seek closer alignment between BSMS obligations and CMA 
action plans (2007-08 recommendation 11). This recommendation still holds. It is suggested that even though 
salinity is not a current priority issue for CMAs, it is likely to return as a major issue under wetter conditions. 
NSW has demonstrated that there is significant salt in some upland catchments in the Basin which will need 
to be managed as an obligation under BSMS. Thus NSW needs to provide a strategy to the Natural Resources 
Commission to ensure alignment of BSMS obligations and CMAs plans can be met.

NSW sees an opportunity through the development of the Basin Plan to more effectively deal with salinity 
management in upland catchments. 

RECOMMEnDATIOn	

Alignment	of	BSMS	with	catchment	plans:	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 end-of-valley targets through the development of  
within-valley targets, and that the CMAs be supported in upgrading data management and reporting. 

Recommendation	–	11

Victoria expressed strong concerns that the new arrangements for the Basin Plan have seriously downgraded 
the former effective collaborative arrangements and decision-making committees to advisory committees 
and more centralised authority. It is evident that a much more open attitude conducive to cooperative 
decision making is required. BSMS has been a very successful approach and thus the best processes need 
to be continued. Queensland also viewed with concern the replacement of a successful consensus model, 
arguably the best trans-boundary collaboration in the world, by more formal arrangements with the Australian 
Government. This issue presents a risk for extension of the Commonwealth-State contributory arrangements 
after 2011.

Despite limited staff, NSW reported considerable activity in capacity building within CMAs and other government 
departments, and education of landcare groups and farmers, through short courses and the Footprint Project 
case study. This study demonstrated that the HGL framework provided an effective engagement tool for farmers 
and a design tool for implementation of targeted actions to redress salt-affected landscapes. A successful 
“Farmers Teaching Farmers” project was introduced in 2008–09. 

The Victorian CMAs produced a range of knowledge products and conducted several training activities, 
including newsletters, posters, procedures manuals, research reports and a salinity bus tour. One CMA is using 
the Salinity Investment Framework (SIF3) decision tool for asset protection and as the basis for investment 
decisions. Queensland is following an expert approach for the same purpose through case studies and 
field days. South Australia is using the Irrigation Recording and Evaluation System to assist irrigators 
with scheduling irrigation events to maximise efficiency. The demand for workshops on water efficiency 
has remained high in South Australia, but loss of staff has led to a reduction in community engagement. 
The MDBA produced draft knowledge products on the estimation of root zone drainage, and real-time 
salinity management.

Flood	recession	salt	risks

The IAG-Salinity still views with concern the likelihood of severe salt accessions during flood recessions, which 
was articulated in last year’s Recommendation 1. The IAG-Salinity considers this to be the most significant 
risk in the Murray-Darling Basin. Slow progress has been made on this issue (due to staff shortages) but a 
consultancy brief has been prepared by MDBA. There is an urgent need for an emergency operational response 
management plan to be put in place so that salt concentrations can be controlled and managed during the next 
flood recession. 
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RECOMMEnDATIOn	

Flood	recession	salt	risks:	That the MDBA Office proceed with its project to facilitate development of a 
conceptual model of flood recession salt mobilisation in the flood plains, and prepare operational response 
management plans in preparation for the next high flow event. 

Recommendation	–	1

Water	management	futures	for	climate	change	and	salt

Recommendation 6 of last year’s audit concerned having capability and processes to analyse the end-of-
valley target data and establish the processes occurring in the valleys to identify salinity ‘hot-spot’ areas for 
proactive salinity management intervention. This was to be led by the MDBA. Because of staff secondments 
to preparation of the Basin Plan it has not yet occurred. If this cannot be progressed within the next year, 
alternative arrangements should be sought to maintain the impetus to deal with the current and emerging 
salinity issues constructively.

The Murray-Darling Basin Sustainable Yields project (2008) highlighted the need for continuing development 
of integrated modelling capacity for better estimation of river-aquifer interactions for current conditions 
and climate change scenarios, for meeting the objectives of the Basin Plan. An MDBA Issues Paper titled 
“Development of Sustainable Diversion Limits for the Murray-Darling Basin” (issued November 2009) specifies 
the climate change scenarios being considered for adoption in the Basin Plan. This action was sought by last 
year’s IAG-Salinity Recommendation 5. 

As jurisdictions presently use different Global Climate Models (GCMs), there remains a need for basin-wide 
agreement on which GCMs are to be used. A consultancy brief has been prepared by the MDBA for a study of 
the impacts of climate change on salinity dynamics and salt mobilisation processes. One of the anticipated 
outcomes of this study is an agreed set of model scenarios. 

RECOMMEnDATIOn	

Water	management	futures	for	climate	change	and	salt:	That a single set of scenarios be developed by 
the MDBA in conjunction with the Basin jurisdictions, and used to model the effects of climate change 
consistently across a number of issues including salinity. 

Recommendation	–	8

element 2: identifying values and assets at risk
The strategy states that end-of-valley targets were set to achieve two outcomes, namely (1) the 
maintenance of the quality of the river downstream and (2) provide the right signals for upstream 
actions to control river salinity and protect important natural assets and built assets in the catchments. 
While the principal value affected is water quality for consumptive uses, other equally important values 
include environmental values, farm productivity and infrastructure (roads, services and towns). The 
States through annual reporting agreed to advise on the level of protection being afforded to within valley 
values and assets.

There has been great progress in identifying the values and assets at risk and the impact of salinity on them 
in all States. While the unprecedented dry period has slowed the movement of groundwater and associated 
salinity, it is a widely held view that on the return to more normal climatic events, the salinity impacts will again 
be significant and watertables will rise beneath irrigation areas causing production losses and beneath riverine 
flood plains causing vegetation and aquatic habitat loss.
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The continuing work on establishing the values and assets at risk has been compounded by the current drought 
conditions which have resulted in the icon sites on the flood plain requiring watering to save them. This is a 
significant environmental issue for the health of the wetlands but also raises significant issues in terms of salt 
loads that may be mobilised from irrigating these sites and move into the river system. The Commonwealth 
is buying water from the market and promoting better irrigation practices through its programs. The salinity 
credits from these activities may offset some of the impacts from the environmental watering, but they need to 
be managed within the accountability framework provided by the registers, otherwise other important assets 
and water uses in the basin will be compromised.

As reported in the last Audit, the amount of salt now stored in the flood-plain of the river systems is high. The 
potential for a significant salt mobilisation problem when the rain returns is real. To prepare for this event 
both short term and long term strategies are required. Plans for salinity monitoring should be in place for the 
next flood event otherwise communities along the river system may not have water of acceptable quality. This 
has been recommended in the last two audits. The States indicated that this was a very high priority and were 
looking to the MDBA for a lead in this issue. The MDBA has commenced a process to obtain some indication of 
the salt stored in the system but also needs some shorter term strategies to be put in place immediately e.g. 
preparation for providing dilution flows.

RECOMMEnDATIOn	

Flood	recession	salt	risks:	That the MDBA Office proceed with its project to facilitate development of a 
conceptual model of flood recession salt mobilisation in the flood plains, and prepare operational response 
management plans in preparation for the next high flow event. 

Recommendation	–	1

The target at Morgan of maintaining salinity below 800 EC for 95% of the time, a modelled target, has yet to be 
achieved, although the low flows of good quality water in the river channel protected by the salt interception 
schemes is a success story. There are significant natural and built assets and communities below Morgan 
which are suffering from a lack of water and a build up in salinity as a result of the low flow. South Australia has 
made progress in examining the salinity changes below Morgan and is working with the MDBA in its review of 
the suite of BSMS targets for the new WQSMP of the Basin Plan.

RECOMMEnDATIOn	

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.

Recommendation	–	4

element 3: salinity targets
This element requires the adoption of end-of-valley targets to protect values and assets while providing 
for targets to be revised, as new information becomes available. The partner Governments will empower 
catchment management organisations to advise on end-of-valley targets and determine within-valley 
targets and monitoring arrangements, under salinity and catchment management plans.

Last year’s audit strongly endorsed the Mid-Term Review of BSMS recommendations on establishing within-
valley targets to identify salinity hot-spots. It also promoted an interpretation of end-of-valley targets to 
understand the operating processes. While little progress has been made on these recommendations, progress 
has been made on the following:
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• MDBA has prepared a brief for a contractor to address Recommendation 1 from last year – ‘flood 
recession salt mobilisation from the flood plain’;

• NSW has published a Salinity Audit of the upland catchments of the NSW Murray-Darling Basin. This has 
provided a very useful large scale assessment of the catchments and broad scale factors contributing to 
expression of salt from which hot-spots can be targeted;

• Queensland is revising the salinity-flow relationships for end-of-valley monitoring points, to derive 
appropriate targets;

• South Australia has commenced an evaluation of historical data with environmental, human and 
economic considerations in developing targets below Morgan. Off-takes below Morgan impact on 90% of 
South Australia’s population in dry years. A report is due in December 2009;

• An MDBA contract commenced on the revision of salinity targets and is due for delivery early in 2010; 
and

• Work on the WQSMP of the Basin Plan has commenced considering targets under the new arrangements.

It is very important that the new water quality and salinity targets in the Basin Plan be based on some 
interpretation of the current extensive end-of-valley target data. Also with the need to now include targets 
associated with additional requirements, as outlined below, there is an opportunity to derive the best possible 
framework for targets. The additional requirements are:

• Quantity of water is of major importance in this prolonged dry period particularly at the end of the 
Murray as well as intermediate areas. Thus the use of salt loads (concentration by quantity of flow) at 
end-of-valley sites needs to take into consideration the quantity of flow of low salinity water. For example 
in 2007-08, 91 000 tonnes of salt flowed from the Paroo River at Caiwarro but with a mean EC of 81µS/cm 
compared to rainfall with an EC of approximately 30µS/cm; 

• Environmental watering for ecological health will result in salinity impacts which need to be accountable 
in the system;

• Real time management of in-river salinity is a particular issue for Victoria and South Australia;

• Water trades between areas and in particular the possibility of trading water out of current high salinity 
areas; and

• Exporting salt out of the catchment at high flows and accounting for residual salt accumulating in 
downstream irrigated areas or environmentally watered important icon areas downstream of the point 
of salt disposal. The option of salt export during high flows is limited by distance up-stream from the 
mouth of the Murray but some guidelines need to be developed.

Thus the revision of salinity targets and how salinity is expressed is welcomed. It may be useful to revisit some 
simple catchment salt mass balance ratios (salt output in stream flow/salt input in rainfall plus irrigation) which 
may identify salt accumulating versus salt exporting catchments as a way of valuing water quantity, targeting 
hot-spots, estimating how much salt interception is required to bring a catchment into salt mass balance, and 
how water trading can be accounted for in long term salt impacts. This mass balance approach needs to be 
evaluated before adoption. NSW demonstrated the identification of salt export/accumulating catchment status 
by running 2CSalt models for 103 contiguous catchments.

For many catchments far upstream from Morgan, the current accountability structure of the BSMS does not 
provide an incentive to CMAs or Regional Bodies to manage salt loads and salinity. This is because in the river 
system from the catchment downstream to Morgan, there are usually large transmission losses and irrigation 
diversions. Thus within-valley actions in upper catchments may have salinity effects at Morgan which are too 
small to be counted as Accountable Actions in the short term. However the additional salt export from these 
catchments, the irrigation diversions, and salt additions to the landscape in the intervening river system 
will collectively and eventually have adverse environmental and/or land and water salinisation effects. Thus 
incentives are needed to achieve salinity targets by means of land management change, water buy back and 
water use efficiency. This is another good reason for establishing within-valley-targets as recommended last 
year (Recommendations 6 and 9) as incentives. 
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2.  Implementation of the BSMS

The 61 EC reduction in salinity at Morgan designated in Schedule B (Part IV, Section 10) to be achieved before 
31 December 2007 will be achieved by 2012, with the implementation and very effective operation of salt 
interception schemes. Schedule B specifies that the Contracting Governments must undertake “any further 
Joint works or measures that the Ministerial Council decides are necessary, desirable or convenient to maintain 
salinity at or below the Basin Salinity Target”. This target is not achieved, and still will not be achieved, with 
the completion of the current works program. Once a further 40 EC reduction at Morgan is achieved through 
salinity interception works, engineering solutions will be close to their limits in benefit/cost and feasibility. Thus 
consideration of a post 61 EC strategy is required to continue progress towards achievement of salinity targets. 
This is discussed also in Element 8.

The system of end-of-valley targets and the Basin Salinity Target have provided a very useful focus and 
accountability for actions under BSMS. The MDBA’s decisions that the WQSMP will build on the BSMS, and that 
in developing the WQSMP, the BSMS framework shall be used to guide the development of salinity objectives, 
targets and management actions, are therefore welcome. Supplementation with additional and complementary 
interim targets under WQSMP should allow accountability for water trades, impacts of environmental water, 
management of salinity in real time and exporting of salt in high flows to be developed, validated and refined.

With targets below Morgan being considered, and the CMAs and regional bodies having difficulty relating 
catchment actions to the Morgan target, there is an opportunity for the WQSMP to develop within-valley targets 
and to link them to end-of-valley and basin targets. Recommendations 6 and 9 in last year’s audit report dealt 
with this opportunity. 

RECOMMEnDATIOnS	

End-of-valley	salinity-flow	interpretations/Salinity	hot	spots:	That further use 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. The 
BSMS MDBA Office should work with the BSM AP to develop appropriate techniques for data interpretation. 

Recommendation	–	5

Within-valley	salinity	targets:	That all state and ACT contracting governments develop within-valley 
complementary targets for catchments with end-of-valley targets where salinity assessed as EC is greater 
than a decided level, commencing with those where EC increases with increasing flow to identify the 
processes contributing to the mobilisation of salt.

Recommendation	–	6

element 4: Managing trade-offs with available within-valley options
The States will 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 targets and social and 
economic needs. The States will assist communities to understand and agree the options with affected 
groups, industries and people through best practice planning processes.

Each State has a set of natural resource management or catchment plans covering the Murray Darling Basin. 
However the change in emphasis by the Commonwealth following the conclusion of NAP program and the 
introduction of the Caring for Our Country program towards biodiversity, pest animal and plant control and reef 
health has approximately halved the funding available for implementing regional plans across the Basin.

To date the main salinity mitigation strategy has been on building salt interception schemes and there is only 
one large economic site and a few small sites left to develop that will have a major impact. It is imperative, given 
the revised predictions on the salinity impacts in the Basin, for other actions to be introduced in the future if we 
are to maintain acceptable water quality standards in the rivers. While recent reports indicate that the salinity 
issue is reduced over that predicted for 2050 at the commencement of the strategy, the reports indicate that it 
will still be of major concern.
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Options for managing dryland salinity have improved. The completion of the excellent work in modelling of 
upstream catchments in NSW, the predictions in Victoria and the assessment of streams in Queensland, 
provides a mechanism to target the hot spots that produce high salt loads, and apply appropriate land 
management practices that not only reduce salt loads to the rivers but also improve the cover and biodiversity 
value of the catchments.

To do this requires a focus for the communities concerned. By adding targets that relate to the end-of-valley 
targets into sub-catchments would give a closer association between the community action and achieving 
the target. 

The auditors were concerned that NSW was closing stream monitoring sites in the upland catchments at a 
time when better targeting and use of management actions to reduce salt mobilisation from the landscape 
was available. There is a continual movement of salt from the upland catchments through the system, some 
of which is accumulating in irrigation areas along the rivers and not necessarily changing the end-of-valley 
targets.

RECOMMEnDATIOnS	

End-of-valley	salinity-flow	interpretations/	Salinity	hot	spots:	That further use 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. The 
BSMS MDBA Office should work with the BSM AP to develop appropriate techniques for data interpretation. 

Recommendation	–	5

Within-valley	salinity	targets:	That all state and ACT contracting governments develop within-valley 
complementary targets for catchments with end-of-valley targets where salinity assessed as EC is greater 
than a decided level, commencing with those where EC increases with increasing flow to identify the 
processes contributing to the mobilisation of salt.

Recommendation	–	6

element 5: implementing salinity and catchment management plans
This Strategy acknowledges gains made by existing plans, but requires that actions in existing and new 
plans, or the plans themselves, will need to be assessed and reported against the end-of-valley and 
Basin targets and recorded on Salinity Registers. The partner Governments will continue and enhance 
support for land and water management plans (LWMPs) in irrigation regions. The partner Governments 
will enhance support for development and implementation of ICM Policy-compliant salinity and 
catchment management plans in dryland regions.

The extended very dry period has reduced the area visually affected by dryland salinity and together with the 
change in Australian Government’s funding priorities, salinity is no longer shown as a priority in land and 
water management plans for non irrigated areas. Climate is currently the dominant factor over past land 
management practices in the expression of salinity in dryland areas. This is not expected to remain the situation 
under wetter rainfalls as discussed in Element 6 Redesigning farming systems. 

Victoria was developing a state dryland salinity plan last year which seems to still be in the early stages 
of development.

In irrigation areas considerable progress has been made in policy for water transfers in Victoria to new areas 
and the salinity impact risk approach identifying areas to which irrigation should not be applied appears to be 
working well. Also the use of Annual Use Limits has become the agreed process for reporting salinity impacts.
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South Australia has managed water trades successfully, with minimal permanent water trade occurring in 
2008–09 and a decline in temporary trade compared to 2007–08. South Australia has unbundled water rights 
from 1 July 2009 and will report on the impact of Site Use Approval (equivalent to Victoria’s Annual Use Limit) 
from 2009–10.

The Basin is currently under considerable stress due to the extended drought. For example, flood plain 
ecosystems are stressed from lack of watering, with the Macquarie Marshes, the Lower Lakes and Coorong in 
SA severely affected. River banks are collapsing into the river due to low water levels and seepage of water from 
the banks. The socio-economic resilience of the communities in the areas worst impacted by reduced water 
allocations is threatened by absence of, or significantly changed livelihoods. The possibility of significant further 
climate change in the short term will only compound these stresses.

Land and Water Management Plans (LWMPs) are in place in all the major irrigation areas and many are 
undergoing a review as part of the program. These plans have been successful in improving irrigation practices 
at the local level and supported by volunteers from these communities. It is a good example of decisions being 
made at the local level which contribute to the basin-wide outcomes. As more information has become available 
over time, the better the plans have become.

Unfortunately the funding to support these plans has been approximately halved in the past year with the 
finalisation of the NAP and NHT and the replacement Caring for our Country program focusing away from 
salinity. These plans do provide a basis for integrating many of the new Commonwealth single issue programs 
targeted at saving water through efficient irrigation practice and through water buy back. The LWMPs require 
the communities, through their plans, to make adjustments to water delivery and drainage in the irrigation 
areas so that efficiency is optimised and the impacts back to the rivers are minimised.

Approximately halving the support for LWMPs is de-stabilising the community commitment and voluntary effort.

RECOMMEnDATIOn	

Financial	and	human	resources	for	BSMS	implementation: That all Contracting Governments recognise 
the importance of continuing to manage salinity risks in the MDB, and ensure that human and financial 
resources are restored to levels that will allow the MDBA, in conjunction with the States and regional 
bodies, to successfully prepare and implement the Basin Plan; and that, in recognition of this, an injection 
of bridging funds be provided immediately for salinity and water quality until the financing of Basin Plan 
implementation is under way.

Recommendation	–	2

As coal seam gas (CSG) development is occurring in the Queensland and NSW component of the Basin, the 
water and salt loads are a significant risk to the Basin. In Queensland, the water yields are expected to be 
between 128 and 281 GL and the salt loads 500,000 tonnes annually which is about four times larger than the 
amount of salt received yearly in rainfall over the entire MDB in Queensland. The salt is dominantly sodium 
and bicarbonate. Releasing the water of this quality into streams will adversely affect biodiversity. If used for 
irrigation it will need to be treated to reduce salinity and sodium adsorption ratio. While about 20% may be 
used for coal washing and mining, most will end up in the soils, shallow aquifers and streams of the Murray 
Darling Basin unless it is pumped into deep aquifers. Financial resources have been secured under ‘Water for 
the future’ to investigate opportunities and options for the management and use of CSG water over the next 
few years.

The Queensland Government has increased the strength of its policy on the water yield from coal seam gas but 
the auditors are of the opinion that it does not go far enough. The policy states that ‘water which is in excess 
to that which can be injected or beneficially used is to be aggregated and disposed of’. However there are no 
directions on the acceptable disposal mechanisms.

New South Wales has commenced developing a coal seam gas industry in the Basin but there is no policy on the 
disposal of the water.
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RECOMMEnDATIOn	

Salinity	implications	of	coal-seam	gas	production	in	Queensland	and	nSW:	That Queensland further 
develop its coal seam gas water disposal policy to give clear direction on what are acceptable water uses 
which lower the short and long term risks of damage from salinity. That NSW look to developing a policy in 
line with that developed in Queensland.

Recommendation	–	12

element 6: redesigning farming systems
The partner Governments will coordinate and enhance research and development into new farming 
and forestry systems that deliver improved control of groundwater recharge in the high rainfall grazing, 
winter rainfall cropping, and summer rainfall cropping zones.

Over and above current programs the Authority will enhance research and development into new 
industries based on salinised resources, such as broad acre saltland agronomy, saline aquaculture, 
and salt harvesting.

The reduced rainfall over much of the southern part of the basin over the last several years has seen a decline 
in the area of salt affected land and also salt discharge from dryland catchments. This is good news. Also 
Victoria and NSW have revised their predictions of likely areas of salt affected lands downwards significantly in 
the light of the reduced rainfall. The more realistic predictions have been based on recent rainfall periods rather 
than during the period of increasing rainfall when the last predictions were made.

NSW and Victoria indicate that climate dominates (in most landscapes) the expression of dryland salinity and 
overshadows land management. This really gives some breathing space and it is an important opportunity to 
maximise the buffering capacity of landscapes before higher rainfall might resume. For dryland areas, there 
will be a buffer against wet periods before watertables rise. The buffer comprises the available water storage 
in the unsaturated zone above the water table. Thus maximising this by using any useable groundwater for 
irrigation will offer an even greater buffer, as depth to the watertable, against the next wet rainfall period. 
Establishing vegetation adjacent to the salted areas will dry out the soil profile and further enhance the 
buffering available under the initial period of higher rainfalls.

There is a hysteresis effect in the expression of dryland salinity and recovery of the salted area in hydrologically 
sensitive catchments as shown in Figure 2. Beyond a certain point of catchment groundwater imbalance, where 
watertables rise and surface soil salinity from capillary rise and evaporation causes the death of vegetation, 
(marked as critical soil salinity value) in Figure 2, the situation becomes unstable and the system will quickly 
collapse to a less desirable degraded state which allows the catchment hydrologic balance to be restored by 
seepage and evaporation. 

The current lower predictions of salinity affected area in the Basin reflect the movement back down the upper 
curve of Figure 2 to a reduced recharge and groundwater imbalance caused by the drought to a point still 
probably above the critical soil salinity level. This can quickly reverse to a salt affected area if the buffer is 
small. The point at which catchment salinity reclamation occurs will always be a much smaller value for the 
groundwater imbalance than when the catchment began to show salinity and flipped into the degraded state. 
Thus a considerable change in water and salt are required before vegetation can re-establish successfully and 
salt export is minimised. 

Thus increasing and maximising the depth to groundwater in catchments that are sensitive to salinity, that 
is, in catchments that have low resilience to be able to cope with rainfall and groundwater level fluctuations 
before the critical soil salinity value is reached, will be a worthwhile intervention that can be implemented in the 
current dry period. 
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figure 2. Change of state from a normal catchment to a degraded saline catchment and the degree of 
reversal required to restore the situation given the need to return below a critical soil salinity value. 

Recommendation 8 ‘Living with salinity’ and Recommendation 3 ‘Strategies for land based salinity 
management’ of last year’s audit should be combined, and their implementation led by MDBA. Timing should 
maximise the opportunities for reducing landscape salinity due to the current extended dry period before a 
wetter rainfall period results in increasing areas of salinity.

RECOMMEnDATIOn	

Strategies	for	land	based	salinity	management:	That the MDBA facilitate a review of strategies and actions 
to reduce the mobilisation of salt in the landscape, and the strategies be assessed for their effectiveness 
using an evidence based approach, and that guidelines be prepared to assist catchment management 
organisations and state jurisdictions in the selection of sites and remediation methods with the best 
prospects of success. That research, development and implementation of the Living with Salt concept be 
encouraged to promote the use of moderately saline groundwater in the Basin.

Recommendation	–	3

element 7: targeting reforestation and vegetation management
The partner Governments recognise the necessity for landscape change specifically targeted at salinity 
control. In order to facilitate such targeted change, where changed farming systems are not adequate 
consideration may be given to financing native vegetation management, rehabilitation and land 
stewardship, and the commercialisation of short rotation tree crops, particularly for the wheat belt.

The Basin Salinity Management Strategy sets out options for reforestation and vegetation management in three 
categories namely forestry outside of its traditional zone, native vegetation and short rotation tree crops.

The clearance of vegetation in all states has now been controlled. However the broad scale re-forestation has 
not occurred. The thinking on this strategy has altered with an increased knowledge of the water use by trees. 
When striking a balance between wanting an increased yield of water during declining water supplies and the 
decreased salinity of the runoff, the states have chosen the former. The research into perennial species for the 
landscape has continued and recommendations on how these species may be used in different land systems 
are better known.
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While new areas of vegetation were again reported in state 2008–09 Annual Reports, the areas quoted are small 
and difficult to align with salinity improvements in the river systems. There was some indication in NSW that the 
loss of perennial plants caused by the drought had increased the risk of salt being mobilised in the landscape 
even though generally water tables had fallen.

The targeted approach being taken by NSW and Victoria to identifying and then revegetating high salinity risk 
catchments is a significant first step. Connecting these sub-catchments by a target in-stream, as proposed 
under element 4, will drive much more action in this area. Much of the research focussed on perennials from 
the CRC for Plant Based Management of Dryland Salinity has now been completed (as part of the Future 
Farming Industries CRC) and provides options for salinity management. There needs to be options developed 
from this work and management actions documented for use in these catchments. It is again proposed that 
Recommendation 3 of the 2007-08 audit be implemented, namely:

RECOMMEnDATIOn	

Strategies	for	land	based	salinity	management:	That the MDBA facilitate a review of strategies and actions 
to reduce the mobilisation of salt in the landscape, and the strategies be assessed for their effectiveness 
using an evidence based approach, and that guidelines be prepared to assist catchment management 
organisations and state jurisdictions in the selection of sites and remediation methods with the best 
prospects of success. That research, development and implementation of the Living with Salt concept be 
encouraged to promote the use of moderately saline groundwater in the Basin.

Recommendation	–	3

element 8: Constructing salt interception works 
The Authority will construct and operate new joint (partner Government funded) salt interception works 
to protect Basin-wide assets and values, including the shared water resources of the Murray and Darling 
Rivers. This will provide protection beyond the benefits from simply meeting end-of-valley targets, based 
upon agreed cost sharing and benefit allocation principles. The benefits will continue to include salt 
disposal entitlements to offset the impacts of future actions that aggravate salinity. 

Salt interception schemes (SIS) constructed and operated along the length of the Murray River in three 
states are recognised as major contributors to the success of the first phase of the BSMS. The Report of the 
Independent Review Panel for the Mid-Term Review of the BSMS identified a concern about the prospects for 
ongoing success: “Notwithstanding these successes, the Basin Salinity target will not be achieved through 
the current Joint Works and Measures Program, ...and implementation and operation of salt interception 
infrastructure is now revealing some long term issues for new and existing works.” “Hydrogeological 
investigations and economic analysis also suggest that the most economically viable [disposal] schemes have 
been constructed or are under detailed investigation.” 

The highlight of the year was the re-evaluation of the proposed Pike River SIS, with revision of the predicted 
salinity benefit at Morgan from about 23 EC to about 33 EC units, and a revised benefit-cost ratio of about 
2.3. Implementation of this scheme will go a long way towards meeting the BSMS Mid-Term Review 
recommendation “that by June 2008, the MDBA develop a new Works and Measures Program (provisionally 
estimated to be in the order of 40 EC) to offset anticipated increases in River salinity”. With rehabilitation of the 
Mildura-Merbein SIS and implementation of Red Cliffs SIS and the Woolpunda Extension, the combined benefit 
is estimated at about 43.5 EC.

Currently in operation are nine interception schemes and one drainage diversion scheme (Barr Creek, Victoria). 
These schemes account for 71% of the credit balance (30-year average salinity effect) on the 2009 Salinity 
Register A. Only 19% of the credits accrued by the schemes (about 21 EC) are attributable to the Basin Salinity 
Management Strategy; the remainder is attributed to the earlier Salinity & Drainage Strategy and is embodied 
in the BSMS baseline conditions.
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All but three of the schemes achieved target salt load diversions at least 95% of the time during 2008–09. The 
weakest schemes are Mildura-Merbein (68%, previously 69%), Mallee Cliffs (85%, the same as the previous 
year) and Buronga (89%, previously 95%). 

During 2008–09, the Loxton flood plain borefields were commissioned; the Loxton Cliff Toe Drain was installed; 
the full borefield at Pyramid Creek became operational with the addition of 27 bores; Waikerie Lock 2 SIS 
construction was completed; pipeline construction commenced at the Upper Darling; and first stage drilling 
was completed at Murtho SIS.

The planned refurbishment of the Mildura-Merbein scheme is part of the Sunraysia Integrated Package of 
Salinity Management Works and Measures. This includes an assessment of reduced irrigation salinity impacts 
that will provide an offset to the extent of the SIS re-build. Delays caused by modelling refinements and model 
accreditation prevented submission of the business case in the 2008–09 reporting period. Model accreditation is 
now proceeding. 

As the switchboards at the Waikerie 2L SIS have been installed above flood level, this will facilitate an 
opportunity to implement the IAG-Salinity Recommendation 13 from last year. This recommendation was that 
the MDBA Office undertake a review of salt interception scheme operation rules during high flow events and 
flood events to determine the feasibility of operating groundwater pumps continuously during such events. The 
NSW Draft Annual Implementation Report 2008–09, states that the Upper Darling SIS will be turned off during 
high flow in the Darling River. It is not clear whether this is a practical necessity or a strategy that had not taken 
into consideration the concept underlying last year’s Recommendation 13.

In principle, pumping of groundwater should continue during high flow events in order to keep groundwater 
levels low and to maintain a hydraulic gradient away from the river, or at most a mild hydraulic gradient towards 
the river after the river stage subsides. Shutdown of the pumps will have the effect of maximising the hydraulic 
gradient towards the river after such an event, exacerbating salt inflow to the river.

RECOMMEnDATIOnS	

Joint	Works	and	Measures	Program,	including	Pike	River	SIS:	That MDBA continue to support Pike River 
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.

Recommendation	–	9

Flood	and	high	flow	SIS	operational	rules:	That MDBA Office undertake a review of salt interception 
scheme operational rules during high flow events and flood events to determine the feasibility of operating 
groundwater pumps continuously during such events.

Recommendation	–	10

element 9: basin-wide accountability 
The partner Governments will demonstrate accountability by reporting to the Authority and Council 
through State end-of-valley Report Cards and Authority Salinity Registers that record the salinity effects 
of actions, including salt interception schemes and salinity and catchment management plans.

The Council will receive audits every five years for each valley and Authority Register entry, 
assessing impacts on river salinity and progress towards targets, with the provision to require 
further action as necessary. 
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Annual	Reports	of	the	Contracting	Governments

The State and ACT Contracting Governments each provided draft annual reports that contained the necessary 
information for the IAG-Salinity to make an assessment. The Commonwealth Department of Environment, 
Water, Heritage and the Arts provided a short note, summarising its role in Commonwealth funding programs 
that can impact on salinity. The BSMS draft annual report of NSW provided regional reporting that included 
inputs for 2008–09, but in other respects was again a year out of date. NSW has had difficulty in providing up to 
date information from its CMAs because their reporting deadline is later than the deadline required for BSMS 
purposes. The presentations by NSW representatives to the auditors were informative and technically strong, 
but this cannot make up for a lack of timely and comprehensive regional reporting. Aside from this, the draft 
State reports were again of a very high quality. 

Annual reports should continue to report on each of the 9 elements of the BSMS as in past practice. This has 
been a very useful way to summarise activities and obligations under BSMS. As well, it would be very beneficial 
to include the following: 

• A brief section in the Introduction that describes the context for the year of reporting which may 
have had a significant impact on activities and outputs. For example, changes in institutions, climate, 
new initiatives, losses of resources and other factors that may have influenced the year’s activities. 
Alternatively, this may be more appropriate under the elements of the BSMS or for states which report 
by regional or CMA, within those headings. It is useful to understand the background of why things have 
happened.

• The results actually achieved in the year of reporting including achievements in other areas that may 
have an influence on salinity activities and outcomes. There has been a tendency to add information each 
year to the previous year’s report. This has made it difficult for the auditors to identify what has been 
achieved in the year of the audit.

• Comments on relevant recommendations from the IAG-Salinity previous year’s report and where 
recommendations have not been able to be met, then a strategy of how it is proposed to meet the 
recommendations in the coming year.

• Where important reports have been finalised or printed during the year, a copy of the Executive 
Summary or abstract of the report or published paper as an appendix to the report would be most useful 
including how it may be accessed on the web. Most auditors seek this information prior to the audit 
week.

This information is also sought from the Commonwealth Department of Environment, Water, Heritage and 
the Arts.

Valley	reports

Contracting Governments must prepare an annual report for each valley for which an end-of-valley target has 
been adopted as outlined in Schedule B clauses 29 and 30. A protocol has been established for the information 
to be presented in these reports. The reports are to set out how the contracting Governments are implementing 
actions to meet the targets and impacts on the targets.

The valley reports for 2008–09 indicated varying levels of action and achievement. The ACT salinity model was 
accredited and is in use. Continuous monitoring is established at several sites, but the key Halls Crossing gauge 
has been found to be poorly rated at low flows. This gauge will be re-rated to enable recalculation of salt load 
transport for 2008–09.

South Australia has adopted Morgan as a state target and has completed the required information for 
Morgan although previous IAG-Salinity reviews considered end-of-valley targets as not entirely suitable for 
South Australia. 

With the exception of the Lower Murray Darling CMA, NSW valley reports contain no information on the 
salinity effects of catchment actions as required by Schedule B, other than some statements of unquantified 
benefit, nor on the performance of catchments in comparison with targets. The Lower Murray Darling CMA 
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provided the required data for 2007-08. NSW reported that “some CMAs have not prescriptively referred to 
Salinity Targets in the latest iteration of CAPs (Catchment Action Plans) but refer in a more general nature.” 
This, and the valley reporting, appear to indicate that CMAs are not being required to give attention to salinity 
as an issue and to have regard to the state’s commitment to the BSMS. In its 2007-08 report, the IAG-Salinity 
stated: “Future valley reports should follow the established MDBA protocol for reporting including the table of 
future salinity projections.” The IAG-Salinity regards most of the valley reporting by NSW as not meeting BSMS 
requirements. NSW contends that its review of upland catchments indicates that collectively these catchments 
will have low salinity impact at Morgan, and that in its view, the system of valley targets and actions is thus of 
reduced relevance. The IAG-Salinity was informed that some of the catchments are identified as on-going salt 
contributors, and that some may exhibit changes upon resumption of higher rainfall. The CMAs should not 
continue to avoid their data gathering and reporting obligations unless and until there is agreement on any 
changes to reporting requirements and targets. Victoria provided the valley reporting as required. The very low 
flows in the ephemeral rivers in Queensland and, no doubt, NSW, resulted in gaps in record and probably some 
flow gauging inaccuracies, but this was not a serious problem as salt transport in these catchments was low or 
non-existent. 

Queensland again provided detailed valley reporting with analysis of changes in salinity and flow relationships 
over time.

Accountability	for	salinity	under	the	BSMS	and	the	Basin	Plan

Although the BSMS system of accountability needs further improvement and extension, the States and the 
MDBA nevertheless have confidence in it. It provides a framework of continuing incentives for each state to 
manage salinity in a manner that is beneficial to the whole basin. The level of confidence in the Registers is due 
to the clear and transparent method of arriving at and agreeing upon entries, the quality of the scientific work 
that has gone into the development and use of the models, meticulous documentation and record keeping on 
the part of the MDBA Office, and the scrutiny given annually to each entry by the IAG Salinity. The southern State 
Contracting Governments can see that each of them is contributing to salinity management in a balanced way 
without an inequitable burden falling on any one of them. 

Representatives of some of the States told us that in their view, the BSMS is operating equitably and effectively, 
at least in terms of river salinity in controlled flow periods. They attribute the substantial achievements of the 
BSMS in large part to the incentive, equity and trust-building effects of the system of accountability. However, 
they also expressed concern that the WQSMP of the Basin Plan should retain and build upon the successful 
systems of accountability of the BSMS, and support the principles of implementation at regional and local 
levels. The Basin Plan should not have the effect of diminishing accountability or subsidiarity.

The Basin Plan, as provided for in the Water Act 2007, is now in preparation, and is due to come into action in 
2011. Key elements of the Plan will be the “sustainable diversion limits”, an “environmental watering plan”, and 
a “water quality and salinity management plan”. The Act provides (Section 22) that the Basin Plan must include:

Item 3: “An identification of the risks to the condition, or continued availability, of the Basin Water Resources”.

Item 4: “Management objectives and outcomes to be achieved by the Basin Plan” which must address among 
other things “water quality and salinity”.

Item 5: “The strategies to be adopted to manage or address the risks identified under item 3.”

The Issues Paper: Development of Sustainable Diversion Limits for the Murray Darling Basin (November 2009, 
p. 23, MDBA website) states that the WQSMP will build on the BSMS. The IAG Salinity has been informed that 
MDBA Board had resolved in July 2009 that in the development of the WQSMP, the National Water Quality 
Management Strategy and the BSMS frameworks shall be used to guide the development of salinity objectives, 
targets and management actions. 

The Basin Plan Concept Statement indicates that stakeholder input will be an important contribution to the 
Basin Plan, and that the basin state governments will play a major role in putting the Basin Plan into operation. 
The Water Act 2007 provides that in preparing the Basin Plan, the MDBA must consult with the Basin States, the 
Basin Officials Committee, and the Basin Community Committee. 
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It has long been accepted, throughout the world, that effective water resources management must include a 
balance between integration, participation, and subsidiarity. For example, the Dublin Principles (International 
Conference on Water and the Environment, 1992), one of the first statements on water and sustainable 
development to have gained wide international acceptance, included the following:

– integration: “effective management links land and water uses across the whole of a catchment area 
or groundwater aquifer”;

– participation: “water development and management should be based on a participatory approach, 
involving users, planners and policy-makers at all levels”;

– subsidiarity: “decisions are taken at the lowest appropriate level”.

The IAG-Salinity understands the concept of the Basin Plan, the provisions of the Water Act 2007, and the 
commitment of the MDBA to the framework of the BSMS, as all indicating that integration, participation 
and subsidiarity are likely to be supported and built upon in the development of the Basin Plan and in its 
implementation.

Nevertheless, some state representatives advised the IAG-Salinity that the MDBA commenced its new role as 
a Commonwealth Authority with actions that appeared to foreshadow a reduced involvement of the states in 
salinity planning and management. It also disbanded the BSMS IWG and replaced it with a BSM AP. In nearly a 
year since doing so, the MDBA had not yet finalised appointments to it and its terms of reference, so it is not yet 
formally operational. There is concern that the BSM AP’s terms of reference and mode of operation will be such 
as to reduce state involvement in the BSMS and participation in decision making. 

Accountability	for	salt	mobilised	by	environmental	watering

High level principles for an accountability framework are in place for salt mobilised by environmental watering 
under The Living Murray initiative. In areas of high salinity risk, this watering has been at a small scale and 
limited to the Icon Sites. Environmental watering using water released by the Commonwealth Environmental 
Water Holder (CEWH) will be at a much larger scale. However, at present, there is no accountability framework 
for salt mobilised by such releases. Additionally, greater clarity is needed on accountability where multiple 
water sources are applied to a single site, for example if TLM, Commonwealth and State water were applied to a 
single TLM site.

The continued functioning of the BSMS is reliant on there being a trusted system of accountability for all 
human-induced salt mobilised into the river system. It is therefore important that before environmental 
watering mobilises salt at levels that would trigger accountability under the present framework, an 
accountability framework for it needs to be agreed and in operation. 

The annual audit is one of the important elements of accountability in regard to salinity and the BSMS. Schedule 
B, subsection 34(4), states: “The independent auditors must, in each audit, reach a view by consensus about: 
(a) the performance of each State Contracting Government and the Authority in implementing the provisions of 
this Schedule in the relevant year.” The CEWH will thus be the only body that may have a substantial role in salt 
mobilisation and dilution in the Basin that is not included in the scope of audit. Section 152 of Schedule 1 obliges 
the MDBA, before the Basin Plan takes effect, to review the operation of each of Schedules B, D, E and F of the 
Agreement. The MDBA should consider including this change to the scope of audit in its recommendations 
arising from its review of Schedule B. 
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RECOMMEnDATIOnS

Accountability	for	salt	mobilised	by	environmental	watering:	That the BSM AP, with the support of 
the MDBA Office, prepare a proposal to build on the BSMS framework of accountability to provide 
accountability for the salinity effects of environmental watering using water released by the Commonwealth 
Environmental Water Holder and from other water holdings or sources, and that the system so 
recommended be in place in time for the first such releases.

Recommendation	–	7

Inclusion	of	the	Commonwealth	Environmental	Water	Holder	(CEWH)	in	the	scope	of	the	salinity	audit:	
That the MDBA, in its review of Schedule B, consider recommending that the CEWH be included in the 
scope of the salinity audit because of the potential implication of environmental watering on salinity.

Recommendation	–	14

The	BSMS	Mid-Term	Review	and	the	Basin	Plan

In the Audit Plan for this audit, the IAG-Salinity was asked to consider and comment on the possible roles of the 
BSMS and the WQSMP of the Basin Plan in addressing outstanding directions and recommendations of the Mid-
Term Review (MTR) of the BSMS. 

The MDBA is tasked with preparing the Basin Plan, including the WQSMP, and its work on this is under way. It 
has a major role in the planning and operation of the BSMS and is utilising the BSMS framework as guidance 
for the WQSMP. 

Besides setting targets and objectives, the Basin Plan, including the WQSMP, will set out requirements with 
which state water resources plans will need to comply with in order to be accredited by the Commonwealth 
Minister.

The WQSMP will thus be pitched at a strategic level, and state and local plans will set down regional and local 
actions necessary to put the BSMS or its variant into effect in line with the directions set by the WQSMP. 

The recommendations of the MTR (relevant to this discussion), followed by IAG-Salinity comment on each in 
italics, are:

policy recommendations

1. develop methods to account for and achieve environmental outcomes from salinity mitigation actions 
through integration across MDBA programs;

The MDBA and the states have already commenced work towards this by improving coordination of BSMS 
and TLM. Under the Basin Plan, the elements Sustainable Diversions Limit, Environmental Watering Plan 
and the WQSMP are to be prepared in a coordinated manner. This wider and deeper coordination should 
yield further environmental benefits.

2. support integration and alignment of national funding initiatives and reporting with regional catchment 
strategies that reflect BSMS objectives and integrated catchment management outcomes;

Some past funding programs, such as NHT and NAP, supported salinity-related catchment actions that were 
not well integrated with BSMS and often were ineffective in achieving land and water salinity objectives. The 
durations of these programs were unrelated to the BSMS, and their cessation has caused disruption to the 
BSMS. The Basin Plan initiative now presents the opportunity to provide a framework for integrated physical 
and financial planning, and financing, for better targeted and designed catchment action programs, and for 
programs of works and measures that will be able to address water quality, salinity and environment in an 
integrated manner.
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3. increase emphasis on Catchment Actions to address the causes of salt mobilisation and more innovative 
and sustainable measures to deal with the effects, such as real time operations

This recommendation is supported by IAG Salinity 2008–09 recommendations 4 and 6. As provided in the 
Water Act 2007, the WQSMP should incorporate targets for real time operation in addition to the present 
modelled-95 percentile target at Morgan. The Morgan target, although useful, is not structured for 
operational use, nor does it adequately provide for management of salinity below Lock 1.

operational recommendations

1. the MDBA should complete the existing 61 EC joint works program

The MDBA indicates that this is likely to be achieved by 2012.

2. that by June 2008, the MDBA develop a new Works and Measures Program (provisionally estimated to be in 
the order of 40 EC) to offset anticipated increases in River salinity.

Proposals for salinity interception schemes and other joint works and measures are available that will be 
economically and environmentally effective, and will achieve most of the 40EC. The WQSMP will create a 
strategic framework for planning and budgeting for future investment in water quality and salinity. 

3. by December 2008, the MDBA should investigate options for:

– real time river operations that manage large salt loads mobilised to the river; and

– real time in-stream targets that are integrated with the accountability framework.

Targets for real time operations will be taken up by the WQSMP, together with a framework for subsequent 
development of protocols for real time operations. This should include provision for targets at the lowest 
point in the River from which Critical Human Water Needs water is extracted in accordance with Section 86 
of the Water Act.

science and technical understanding recommendations

1. hydrological data sets that reflect the latest research on climate change and climate variability should be 
developed and applied to modelling scenarios so as to ensure the best possible tools for predicting long 
term salinity impacts;

Supported by IAG-Salinity Recommendation 5, 2007-08 report. For future BSMS implementation.

2. the Basin Salinity Target should be reviewed with consideration given to a recommendation on replacement 
or complementary salinity targets that link more closely to the Salinity Registers and allow for adaptive real 
time salinity outcomes;

See Operational Recommendation no. 3 above.

3. the MDBA should develop a robust and transparent investment framework that enables environmental 
and social impacts to be assessed in the evaluation of benefits and dis-benefits of salinity management 
measures, particularly joint works and measures proposals;

This is being taken up by MDBA. The proposed Pike River SIS appears likely to have greater environmental 
benefits than most other SISs, and evaluation of environmental and social impacts is to be included in 
its planning. To allow potential environmental outcomes for water provided from the Commonwealth 
Environmental Water Holder, it is likely that some flood-plain salinity mitigation measures will need to 
be taken.

4. the MDBA should review the Salinity Registers with the objectives of making them easier to understand; 
including consideration of environmental and social impacts (in addition to the economic impacts); and 
making them relevant to real time salinity management.

A significant step in simplifying the Registers is under way with the harmonisation of methods calculating 
the entries in Registers A and B. As above, targets for real time salinity management will be taken up by 
the WQSMP. Extension of the accountability system to include within-valley and end-of-valley targets could 
also be considered. 
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Progress	in	Improving	Salinity	Registers

There were two highlights in 2008–09: the implementation of a new Registers Database system; and trialled 
changes to the methodology for calculating Salinity Register entries.

The Registers Database, installed in July 2009, is designed to track decisions and documentation relating to 
Register entries and the underlying models, as well as being an archive for approved Salinity Registers. 

Last year’s IAG-Salinity Recommendation 15 advocated “Harmonisation of methods of calculating entries in 
the Salinity Registers”. The BSM AP agreed in July 2009 on a new methodology to be implemented in 2009-
10. The method prescribed in the Protocols for calculating Register B salinity debits is the “50-year ticking 
clock” method. For all other entries, in both Registers the method used is the 30-year average impact. The two 
methods are to be replaced by a single method based on linear interpolation (to the current year) of predicted 
EC at Morgan between 2000 and 2015 (until 2015), and from 2015 to 2050 (after 2015).

Status	of	Registers	A	and	B

The MDBA, in conjunction with the states, prepared a revised version of Registers A and B dated 7 December 
2009, in time for this Report (see Appendix 3).

Schedule B provides that two Salinity Registers, Registers A and B, must be established as the primary record 
of the accountability for river salinity of each of the jurisdictions, and of the basin overall. Register A records 
the salinity credits/debits of the jurisdictions since the baseline date. This date is 1 January 1988 for New South 
Wales, Victoria and South Australia, and 1 January 2000 for Queensland. Register B records any salinity impacts 
arising from actions prior to the baseline date, and the predicted future effects of actions aimed at delayed 
salinity impacts.

In 2008–09, three new items were added to Register A:

• Item 43: SA Component of Loxton SIS (-0.3 EC, 30 year average at Morgan) – separated from item 14 
Loxton SIS;

• Item 48: Irrigation Development behind Loxton SIS (0.3 EC, 30 year average at Morgan);

• Item 49: SA Improved Irrigation Efficiency Reg A (-41.0 EC, 30 year average at Morgan) – split from 2008 
Register A item 43 SA Improved Irrigation Efficiency.

In 2008–09, three new provisional items were added to Register A:

• Item 41: SA Irrigation Development 1988 to 2009 unaccredited (7.0 EC, 30 year average at Morgan);

• Item 45: SA Irrigation Scheme Rehabilitation unaccredited (0.1 EC, 30 year average at Morgan);

• Item 50: SA Improved Irrigation Efficiency Reg A unaccredited (-8.3 EC, 30 year average at Morgan).

In all, apart from the six new entries, eight entries had non-zero changes on Register A due to four 30-year 
rolling average updates, one correction, one 5-year review and two updates.

In 2008–09, one new item was added to Register B:

• Item 75: SA Improved Irrigation Efficiency Reg B (-13.8 EC,ticking clock) – split from 2008 Register A 
item 43 SA Improved Irrigation Efficiency.

In 2008–09, seven new provisional items were added to Register B:

• Item 62: NSW Mallee Legacy of History – Dryland (0.3 EC, ticking clock) – split from 2008 Register B item 
50 Mallee Legacy of History – Dryland;

• Item 63: NSW Mallee Legacy of History – Irrigation (0.2 EC, ticking clock ) – split from 2008 Register B 
item 51 Mallee Legacy of History – Irrigation;

• Item 69: Victoria Mallee Legacy of History – Dryland (0.4 EC, ticking clock ) – split from 2008 Register B 
item 50 Mallee Legacy of History – Dryland;
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• Item 70: Victoria Mallee Legacy of History – Irrigation (0.9 EC, ticking clock ) – split from 2008 Register B 
item 51 Mallee Legacy of History – Irrigation;

• Item 72: SA Mallee Legacy of History – Dryland unaccredited (-0.3 EC, ticking clock );

• Item 74: SA Mallee Legacy of History – Irrigation unaccredited (-4.0 EC, ticking clock );

• Item 76: SA Improved Irrigation Efficiency Reg B unaccredited (1.0 EC, ticking clock at Morgan).

Apart from the eight new entries, four entries had non-zero changes on Register B due to pro rata changes 
according to the 50-year ticking clock algorithm.

Substantial progress was made on rolling 5-year reviews for Register A items, particularly by Victoria. It is 
noted that 5 of 48 items in Register A are overdue for their 5-year rolling review, and 15 of 18 are overdue on 
Register B.

South Australia identified permanent water trade as an Accountable Action with an effect of 0.245 EC at Morgan 
in the year 2100. As the 30-year average at Morgan is 0.004 EC, it is too low for a Register entry. The much 
larger volume of temporary water trade currently is not assessed for salinity impact. Next year, however, 
salinity assessment will be made on the maximum volume permitted on a site use approval, which will address 
previously unaccounted for temporary trade, as only permanent entitlement was converted to the maximum 
volume permitted on a site use approval at 1 July 2009. This is similar to the approach adopted in Victoria since 
the unbundling of water entitlements in July 2007. Salinity impact (currently limited to low-impact salinity 
zones) is assessed on the Annual Use Limit associated with a water-use licence.

net	Debit/Credit	Status	of	the	States

Schedule B, Clause 16 (1) requires the State Contracting Governments to:

“take whatever steps may be necessary … 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 Registers A and B.”

The Salinity Registers dated 7 December 2009, as provided to the IAG-Salinity, show that New South Wales, 
Victoria and South Australia are in net credit on Register A. There was no appreciable change for New South 
Wales since the previous year, but Victoria and South Australia had reductions of 25% and 57% respectively. 
On Register B New South Wales and South Australia are in credit but Victoria is slightly in debit. The balances 
for New South Wales and Victoria reduced by 4% and 19% respectively, but the South Australian balance 
increased by 101%. For the combined registers, all three states are in credit. 

The MDBA provided a demonstration (dated 7 December 2009) of indicative changes in debit/credit status when 
the new methodology is adopted next year for calculating register entries. Using 2009 as the base, the findings 
are that all states would be in credit on the separate registers except that South Australia would have a slight 
debit on Register B. All three states would be in credit on the combined registers; the credit balance would 
increase by 7% in NSW, and by 33% in Victoria, while South Australia’s balance would reduce by 14%.

Status	of	Register	Entries

Mallee ‘legacy of history’ – register b

With reference to the Mallee Legacy of History items on Register B, the IAG-Salinity 2006-07 report 
recommended “that a concerted effort be made to bring these reviews to a satisfactory conclusion”. This has 
now been achieved through re-modelling with provisional entries on the register and separation of NSW and 
Victoria components. The previous low-confidence dryland and irrigation items, respectively 5.6 EC and 20.3 EC 
(pro rata at Morgan), have reduced substantially to 0.7 EC and 1.1 EC respectively. 

The IAG-Salinity 2007–08 report noted the “very low” confidence rating associated with the SA Mallee Legacy of 
History – Irrigation item on Register B. The entry has been updated from 14.5 EC to 16.2 EC, due to the 50-year 
ticking clock adjustment, but the confidence rating is no longer specified. Provisional modelling of “medium” 
confidence will reduce this figure by 4.0 EC.
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South	Australia	Improved	Irrigation	Efficiency	

The Accountable Action “South Australia Improved Irrigation Efficiency” (Item 43 in 2008 Register A) which 
had a “very low” confidence rating, was split between Registers A and B in 2008–09 in accordance with part of 
last year’s IAG-Salinity Recommendation 7. The rationale for the split is that improved irrigation efficiency has 
had the effect of lowering root zone drainage and consequent salinity impacts after the year 2000 in irrigation 
areas developed before 1988. The net Salinity Effect has changed from -68.7 EC to -54.8 EC units, which is 
reflective of the different methods for calculating Register A and Register B entries. When the credits from as-
yet unaccredited models (currently included on the salinity registers as a provisional entry) are included in the 
balance, the net position of South Australia will again be adjusted. 

Uncertainty	in	Register	Entries

The Salinity Registers include a qualitative Confidence Rating in terms of “very low”, “low”, “medium” and 
“high”. The distribution of ratings is summarised in the Table below. There is a reduction in the number of 
entries with “low” or “very low” confidence rating.

table 1: numbers of entries in the registers with Confidence ratings at the levels “high” to “very low”,  
and provisional entries without ratings.

RATInG REGISTER	A	[%] REGISTER	B	[%]

2008 2009 2008 2009

High 60 60 0 0

Medium 23 23 83 88

Low 12 11 11 0

Very Low 5 0 6 0

Provisional 0 6 0 12

The IAG-Salinity 2008 report included an analysis of the causes of uncertainty, and advocated a more 
quantitative approach for new entries. This essentially involved running MSM-BIGMOD for both upper and lower 
extremes of salt load estimates to gauge the precision of the EC entries on the Registers. This was articulated 
in last year’s Recommendation 14, with a record of the possible Morgan EC range to be placed in the Confidence 
column of the registers. This recommendation has not been acted upon due to the lack of a protocol for 
consistent application across all register entries.

MDBA modellers should routinely assess the uncertainty in new Salinity Effect Register entries by repeating 
the MSM-BIGMOD runs for new items for upper and lower estimates of error bounds. The assessed uncertainty 
in EC should be regarded as indicative rather than absolute, and should be recorded in some indicative form 
(e.g. < 1 EC) as an additional entry in the Confidence column in the Registers.

The IAG-Salinity team is still of the opinion that some effort should be made to quantify the magnitude of 
the uncertainty, perhaps in classes (e.g. < 0.5 EC; < 1 EC; < 10 EC). Some level of quantification will be more 
informative than the current subjective appraisal.

Recommendation	

Assessment	of	uncertainty	in	Register	entries:	That the MDBA Office routinely assess the uncertainty in 
new Salinity Effect Register entries by modelling for upper and lower estimates of error bounds. 

Recommendation	–	13
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appendiX 1: independent audit group for 
salinity – terMs of referenCe2

preamble
The Basin Salinity Management Strategy (BSMS) provides a framework for communities and Governments to 
work together to control salinity and protect key natural resource values in the Murray-Darling Basin.

The Basin Salinity Management Advisory Panel (BSM AP) oversees the monitoring, evaluation and reporting 
components, essential to ensure accountability of the partner governments and the Authority under Strategy 
implementation.

Auditing is an integral part of the BSMS in that it ensures a fair and accurate annual assessment of the partner 
governments’ and Authority’s performances against Schedule B to the Murray-Darling Basin Agreement. The 
Schedule specifies that an Independent Audit Group must be appointed by the Authority for the purpose of 
carrying out an annual audit. The responsibilities and process for the Audit are set out in Clauses 29 to 34 – Part 
VII – Reporting, Audit and Review, and the scope of the audit is specified at Clause 34 (3) to (6). 

Management of the audit each year will be directed through the preparation of an Annual Audit Plan which will 
also identify priorities for that year.

principles for the audit: 
For the purpose of the annual audits, the following principles are to apply:

1. Independence – the IAG-Salinity will reach a view by consensus. The findings and recommendations of the 
IAG-Salinity will be entirely those of the IAG-Salinity.

2. Support - administrative support will be provided by the Authority.

3. Provision of information – the IAG-Salinity shall base the audit on the information provided by the partner 
governments and the Authority.

4. Quality assurance – the quality assurance in relation of the information provided is the responsibility of the 
information provider.

5. Timeliness – the timely provision of information by the partner governments and the Authority is required if 
the audit is to progress satisfactorily.

6. Justification - the findings shall include a supporting rationale.

7. Prioritisation – the recommendations shall include a priority classification. 

8. Continuous improvement – the IAG-Salinity shall encourage improvement through independent assessment 
of compliance against Schedule B obligations whilst acknowledging that priority activities should be targeted 
towards areas of highest salinity risk;

9. Accountability – the IAG-Salinity will work as a team with a Lead Auditor responsible for the conduct of the 
audit and completion of the auditors’ report. The Lead Auditor will provide the primary contact between the 
IAG-Salinity, the partner governments and the Authority.

2 Updated to reflect Water Act 2007 reforms ( Eg. Schedule C = Schedule B, Commission = Authority). No substantial change: document consistent 
with MDBC 95 resolution.
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annual audit plan
By 1 August each year, the Authority shall prepare, in consultation with the IAG-Salinity and the BSM AP, an 
Annual Audit Plan which involves the following steps:

1. The Authority requests and collates, within advised timeframes, appropriate information as specified in the 
Annual Audit Plan from the partner governments and the Authority, and provides the collated information to 
the IAG-Salinity;

2. The IAG-Salinity consults with partner Governments and the Authority, with the role of chair to be 
undertaken by the Lead Auditor, or as determined by the Lead Auditor;

3. The IAG-Salinity prepares and circulates, within advised timeframes, its draft Audit Report to the partner 
governments and the Authority for clarification and correction of facts; 

4. The IAG-Salinity prepares and submits its final Audit Report to partner governments and the Authority, 
within advised timeframes;

5. The partner governments and the Authority provide formal responses to the IAG-Salinity recommendations, 
which are collated by the Authority as part of reporting to Ministerial Council, and also provided to the IAG-
Salinity, within advised timeframes; and

6. The Lead Auditor attends the relevant meeting of the BSM AP at the time of its consideration of the final 
Audit Report and the formal responses.

outputs of the audit report
The IAG-Salinity shall:

1. Provide an Annual Audit Report in accordance with the requirements of Schedule B, Clause 34; and

2. If required, provide a separate, brief report on any key issues arising from the audit beyond the explicit audit 
requirements of Schedule B.

independent audit group membership
The IAG-Salinity is to be a skills-based group with appropriate qualifications and experience in natural 
resource management and auditing processes. The Group is to consist of up to 3 members, each of which must 
demonstrate independence from the work that is being audited. It is envisaged that the IAG-Salinity will consist 
of one Lead Auditor and up to two other members. Conditions of appointment are set out in Clause 34 (1) and (2) 
of Schedule B.

Selection	Criteria

The following criteria are to be applied in appointing members to the IAG-Salinity so that collectively the team 
meets the criteria to the maximum extent practicable:

Essential Criteria – preference is to be given to candidates with experience in the following areas:

1. the hydrological and hydro-geological behaviour of the Basin’s catchments and their connectivity within the 
Basin;

2. the application of analytical models to natural resource management;

3. the legislative frameworks that govern water and salinity management in the Basin;

4. the processes within the Basin involved in the development, implementation, monitoring, evaluation and 
reporting of salinity policy and management;



report of the independent audit group for  salinity 2008–09 27

Appendix 1

Desirable Criteria are: 

1. an understanding of auditing natural resource management processes, policies and programmes;

2. an active professional network and rapport with institutional structures of relevance to salinity management 
in the Basin;

3. familiarity with the technical assessment of salinity processes and impacts;

4. an understanding of quality assurance processes for natural resource management information, policies 
and programs; and

5. experience in providing quality written reports and meeting deadlines.

Time	Commitment

The IAG-Salinity is expected to spend 3-4 weeks (generally during October and November) to undertake the 
annual audit under the following indicative timeframes: 

1. up to one week for familiarisation with the available documentation;

2. up to two weeks for consultation with State Contracting and Australian Governments, and the Authority; and

3. up to one week to prepare and refine the IAG-Salinity report;

4. the Lead Auditor may be required to commit to providing an additional 5 days service to fulfil other 
accountability responsibilities. 
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appendiX 2: basin salinity ManageMent – 
sChedule b

For purposes of this report, a summary and a key section from Schedule B of the Murray Darling Basin 
Agreement which is Schedule 1 to the Water Act 2007 (Commonwealth) have been included.

The purpose of Schedule B is to implement certain aspects of the BSMS; it consists of 12 Parts.

structure of schedule b

Preliminary Purpose, definitions and Australian Capital Territory

Accountability for salinity impacts Accountability of impacts, determining Baseline Conditions, meeting  
end-of-valley targets

Salinity targets Basin Salinity Target, end-of-valley targets, review and amendment of  
end-of-valley targets

Joint works and measures Joint program, Attribution of credits or debits, Authorisation, Participation 
by Queensland, and Australian Capital Territory, Coordination.

The Registers Establishment, Obligations, Operating, Determining whether a proposal 
has a significant effect, Assessing salinity impacts, Estimating credits and 
debits, Attribution of credits and debits, Timing of entry onto the register, 
Trading and transfers between registers, Review and amendment of 
entries.

Monitoring Obligations, End-of-valley targets, Program to monitor Accountable Actions.

Reporting audit and review State Contracting Governments, Valley reports, Commonwealth, Authority, 
Rolling five year reviews, Audit, Review of Schedule

Models Models developed by Authority, Models developed by State Contracting 
Governments, Assessment and approval of certain models, Review of 
models.

Protocols Authority’s power to make protocols, Examples.

Default Relationship with Part XI of the Agreement, Default by a State Contracting 
Government, Exception reports, Proposal for remedial action, Action by 
State Contracting Government.

Finance State actions, Joint works or measures.

Transitional provisions Former salinity and drainage works

Part VII of Schedule B requires that each Partner Government prepare an annual report based on the following 
essential elements:

1. Accountable Actions, proposals and joint works and measures

2. valley reports for each valley were an end-of-valley target has been adopted

3. rolling five year reviews of valleys and actions undertaken in the last year

4. other activities to support BSMS implementation.
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Part VII also provides for Auditing. Subclauses 34 (3) to(6) provide the basic terms of for the annual auditing of 
the BSMS, as follows:

34 audit
…

…

(3) The independent auditors must together carry out an annual audit of: 

(a)  the report of each review conducted in the preceding financial year by each State Contracting 
Government and by the Authority under sub-clause 33(1) and 33(3), respectively; and 

(b)  Register A and Register B. 

(4) The independent auditors must, in each audit, reach a view by consensus about: 

(a) the performance of each State Contracting Government and of the Authority in implementing the 
provisions of this Schedule in the relevant year; and 

(b) whether the Authority has fairly and accurately recorded the salinity impacts of each action entered in 
Register A or Register B during the relevant year. 

(5) The independent auditors must prepare a report setting out: 

(a) the findings of each audit; and 

(b) any recommendations made by the independent auditors arising from that audit. 

(6) Without limiting sub-clause 34(5), a report: 

(a) must set out the view reached on each of the matters referred to in sub-clause 34(4); and 

(b) may recommend to the Authority that the salinity impacts entered in Register A or Register B for an 
Accountable Action be varied; and 

(c) may set out a finding that the total salinity credits are not equal to, or do not exceed, the total salinity 
debits attributed to a State Contracting Government in Register A, contrary to paragraph 16(1)(a). 

protocols
Part IX of the Schedule provides powers for the Authority to make Protocols “desirable or convenient to give 
effect to this Schedule”. The Authority has accordingly prepared and promulgated a set of Protocols. These 
provide procedures and guidelines to assist the participating jurisdictions in implementing the BSMS.
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appendiX 3: salinity registers (AS AT 7 DECEMBER 2009)

salinity registers a and b

Real	
Register	
number

AUTHORITY	REGISTER	A	
(Accountable	Actions) Type

Date		
Effective

Provisional	
Salinity	
Credit		

($m/yr)*

Salinity	Effect	(EC	at	Morgan) Salinity	Credits	(30	Year	Average	Benefits	$m/year)

Common-	
wealth	

Contribution	
(EC)

5	Year	Rolling	Review Confidence

Current	
Impact	on	

Morgan	
95%ile	
Salinity	
(EC)^

Impact	
on	Flow	
at	Mouth	
(GL/y)^

Modelled	
Current	
Condi-	
tions^ 2000^ 2015^ 2050^ 2100^

30	Year	
Average^ nSW Vic SA Qld ACT Total

Latest	
Review 	 Status Rating Comment

JOInT	WORKS	&	MEASURES

Former	Salinity	&	Drainage	Works	

1 1 Woolpunda SIS SDS Jan 1991 -87 0 -47.4 -47.4 -47.4 -47.4 -47.4 -47.4 0.729 0.729 3.890 1 11.8 2007 2012 High Based on Salt loads in river

2 2 Improved Buronga and Mildura/Merbein IS SDS Jan 1991 -6 0 -3.0 -3.0 -3.0 -3.0 -3.0 -3.0 0.140 0.140 0.748 2 0.8 2005 2010 Medium Based on Salt loads in river

6 3 New Operating Rules for Barr Creek Pumps SDS Jul 1991 -8 0 -4.9 -4.9 -4.9 -4.9 -4.9 -4.9 0.225 0.225 1.198 3 1.2 2005 2010 High Rules need to be revisited 2007

9 4 Waikerie Interception Scheme SDS Dec 1992 -19 0 -12.8 -12.8 -12.8 -12.8 -12.8 -12.8 0.198 0.198 1.057 4 3.2 2007 2012 High Based on Salt loads in river

18 5 Changed MDBC River Operations 1988 to 2000 SDS Apr 1993 -1 4 -1.6 -1.6 -1.6 -1.6 -1.6 -1.6 0.150 0.150 0.797 5 0.4 2005 2010 High

12 6 Mallee Cliffs Salt Interception Scheme SDS Jul 1994 -21 0 -13.3 -13.3 -13.3 -13.3 -13.3 -13.3 0.603 0.603 3.216 6 3.3 2005 2010 Medium Little pre-scheme data

19 7 Changed Operation of Menindee and Lower Darling SDS Nov 1997 3 8 0.9 0.9 0.9 0.9 0.9 0.9 -0.146 -0.146 -0.776 7 -0.2 2005 2010 Medium

23 8 Waikerie SIS Phase 2A SDS Feb 2002 -14 0 -8.2 -8.1 -8.3 -10.8 -9.0 -9.0 0.122 0.122 0.653 8 2.3 2007 2012 High

25 9 Changed MDBC River Operations 2000 to 2002 SDS Feb 2002 1 -1 -1.4 -1.2 -1.6 -1.9 -2.4 -1.6 -0.096 -0.096 -0.513 9 0.4 2006 2011 High

Sub	Total	–	Former	Salinity	&	Drainage	Works -151 11 -91.8 -91.5 -92.1 -94.9 -93.6 -92.9 1.926 1.926 0.000 0.000 0.000 10.270 23.2

Basin	Salinity	Management	Strategy

32 10 Changed MDBC River Operations after 2002 BSMS Dec 2003 2 7 -0.2 -0.2 -0.2 -0.2 -0.3 -0.2 0.021 0.021 0.021 0.126 10 0.1 2005 2010 High

37 11 Pyramid Ck Stage 1 BSMS Mar 2006 -2 0 -1.1 -1.1 -1.2 -1.1 -1.1 -1.1 0.063 0.063 0.063 0.386 11 0.3 2005 2010 High Remodelled 2006

40 12 Bookpurnong Joint Salt Interception Scheme BSMS Mar 2006 -20 0 -11.9 -11.9 -11.9 -11.4 -11.5 -11.7 0.207 0.207 0.207 1.264 12 2.9 2006 2011 Low Salt load continue to rise with scheme in

41 13 Improved Buronga Scheme BSMS Mar 2006 -1 0 -0.6 -0.5 -0.6 -0.6 -0.5 -0.6 0.023 0.023 0.023 0.139 13 0.1 2006 2011 High Remodelled 2006

52 14 Loxton SIS BSMS Jun 2008 -13 0 -7.7 -6.9 -8.2 -7.4 -7.1 -7.9 0.141 0.141 0.141 0.861 14 2.0 2008 2011 High Only floodplain

Sub	Total	Joint	Works	under	BSMS -35 7 -21.5 -20.7 -22.0 -20.6 -20.5 -21.6 0.455 0.455 0.455 0.000 0.000 2.776 5.4

Joint	Works	Sub	Total -186 18 -113.3 -112.2 -114.1 -115.5 -114.1 -114.4 2.381 2.381 0.455 0.000 0.000 13.046 28.6

STATE	WORKS	&	MEASURES

Shared	new	South	Wales	and	Victorian	Measures

20 15 Permanent Trade Accounting Adjustment – NSW to Victoria 50N50V Jun 2006 0 0 0.0 0.0 -0.1 -0.1 -0.1 -0.1 0.012 0.012 0.023 15 0.0 2006 2011 High Trade figures updated annualy (2006)

24 16 Barmah-Millewa Forest Operating Rules 50N50V Mar 2002 -3 33 -2.2 -1.8 -2.5 -3.1 -3.8 -2.7 0.209 0.209 0.419 16 0.0 2006 2011 High

Shared	Measures	Sub	Total -3 33 -2.3 -1.8 -2.6 -3.2 -3.9 -2.8 0.221 0.221 0.000 0.000 0.000 0.442 0.0

new	South	Wales

57 17 Boggabilla Weir NSW Dec 1991 0 0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 0.023 0.023 17 0.0 2007 2012 Medium

47 18 Pindari Dam Enlargement NSW Jul 1994 0 -17 0.7 0.7 0.7 0.7 0.7 0.7 -0.121 -0.121 18 0.0 2007 2012 Medium

14 19 Tandou pumps from Lower Darling NSW Sep 1994 2 -3 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 0.034 0.034 19 0.0 2005 2010 Medium

16 20 NSW MIL LWMP’s NSW Feb 1996 0.684 -4 57 -4.0 -4.0 -4.0 -4.0 -4.0 -4.0 20 0.0 2000 2005 In Progress Low Model review initiated

17 21 NSW Changes to Edward-Wakool and Escapes NSW Jan 1990 -1 4 -2.0 -2.0 -2.1 -2.1 -2.1 -2.1 0.372 0.372 21 0.0 2005 2010 High

21 22 Permanent Trade Accounting Adjustment - NSW to SA NSW Jun 2006 -2 1 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 0.119 0.119 22 0.0 2005 2010 High Trade figures updated annualy (2006)

30 23 NSW Sunraysia Irrigation Development 1997-2006 NSW Jul 2003 1 0 0.5 0.0 0.8 4.5 6.1 1.8 -0.479 -0.479 23 0.0 2007 2012 High 2006 analysis

26 24 NSW S&DS Commitment Adjustment NSW Nov 2002 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.910 0.910 24 0.0

new	South	Wales	Works	and	Measures -5 43 -5.6 -6.1 -5.3 -1.5 -0.1 -4.3 0.858 0.858 0.0

Victoria

3 25 Barr Creek Catchment Strategy Vic Mar 1991 -12 0 -7.7 -7.7 -7.7 -7.7 -7.7 -7.7 1.963 1.963 25 0.0 2006 2011 High Reviewed 2006

4 26 Tragowel Plains Drains at 2002 level Vic Mar 1991 1 1 0.2 0.2 0.2 0.2 0.2 0.2 -0.022 -0.022 26 0.0 2006 2011 High Reviewed 2006

5 27 Shepparton Salinity Management Plan Vic Mar 1991 1 27 2.3 2.3 2.3 2.3 2.3 2.3 -0.581 -0.581 27 0.0 2006 2013 Low Only Updated to 2004 - No Drying up of drains

56 28 Nangiloc-Colignan S.M.P. Vic Nov 1991 0 1 0.3 0.3 0.3 0.2 0.3 0.3 -0.086 -0.086 28 0.0 2008 2013 High Reviewed 2008

10 29 Nyah to SA Border SMP – Irrigation Development Vic Jul 2003 20 0 11.4 11.4 11.4 11.3 11.4 11.3 -3.095 -3.095 29 0.0 2008 2013 High Data updated to 2009

36 30 Kerang Lakes/Swan Hill Salinity Management Plan Vic Jan 2000 1 4 1.4 1.1 1.6 0.9 1.2 1.4 -0.389 -0.389 30 0.0 2003 2008 In Progress High Remodelled 2006

11 31 Campaspe West Salinity Management Plan Vic Aug 1993 0 0 0.5 0.5 0.5 0.5 0.5 0.5 -0.128 -0.128 31 0.0 2002 2007 In Progress Low No work. Salt added to cause 0.5 EC
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Appendix 3

appendiX 3: salinity registers (AS AT 7 DECEMBER 2009)

salinity registers a and b

Real	
Register	
number

AUTHORITY	REGISTER	A	
(Accountable	Actions) Type

Date		
Effective

Provisional	
Salinity	
Credit		

($m/yr)*

Salinity	Effect	(EC	at	Morgan) Salinity	Credits	(30	Year	Average	Benefits	$m/year)

Common-	
wealth	

Contribution	
(EC)

5	Year	Rolling	Review Confidence

Current	
Impact	on	

Morgan	
95%ile	
Salinity	
(EC)^

Impact	
on	Flow	
at	Mouth	
(GL/y)^

Modelled	
Current	
Condi-	
tions^ 2000^ 2015^ 2050^ 2100^

30	Year	
Average^ nSW Vic SA Qld ACT Total

Latest	
Review 	 Status Rating Comment

JOInT	WORKS	&	MEASURES

Former	Salinity	&	Drainage	Works	

1 1 Woolpunda SIS SDS Jan 1991 -87 0 -47.4 -47.4 -47.4 -47.4 -47.4 -47.4 0.729 0.729 3.890 1 11.8 2007 2012 High Based on Salt loads in river

2 2 Improved Buronga and Mildura/Merbein IS SDS Jan 1991 -6 0 -3.0 -3.0 -3.0 -3.0 -3.0 -3.0 0.140 0.140 0.748 2 0.8 2005 2010 Medium Based on Salt loads in river

6 3 New Operating Rules for Barr Creek Pumps SDS Jul 1991 -8 0 -4.9 -4.9 -4.9 -4.9 -4.9 -4.9 0.225 0.225 1.198 3 1.2 2005 2010 High Rules need to be revisited 2007

9 4 Waikerie Interception Scheme SDS Dec 1992 -19 0 -12.8 -12.8 -12.8 -12.8 -12.8 -12.8 0.198 0.198 1.057 4 3.2 2007 2012 High Based on Salt loads in river

18 5 Changed MDBC River Operations 1988 to 2000 SDS Apr 1993 -1 4 -1.6 -1.6 -1.6 -1.6 -1.6 -1.6 0.150 0.150 0.797 5 0.4 2005 2010 High

12 6 Mallee Cliffs Salt Interception Scheme SDS Jul 1994 -21 0 -13.3 -13.3 -13.3 -13.3 -13.3 -13.3 0.603 0.603 3.216 6 3.3 2005 2010 Medium Little pre-scheme data

19 7 Changed Operation of Menindee and Lower Darling SDS Nov 1997 3 8 0.9 0.9 0.9 0.9 0.9 0.9 -0.146 -0.146 -0.776 7 -0.2 2005 2010 Medium

23 8 Waikerie SIS Phase 2A SDS Feb 2002 -14 0 -8.2 -8.1 -8.3 -10.8 -9.0 -9.0 0.122 0.122 0.653 8 2.3 2007 2012 High

25 9 Changed MDBC River Operations 2000 to 2002 SDS Feb 2002 1 -1 -1.4 -1.2 -1.6 -1.9 -2.4 -1.6 -0.096 -0.096 -0.513 9 0.4 2006 2011 High

Sub	Total	–	Former	Salinity	&	Drainage	Works -151 11 -91.8 -91.5 -92.1 -94.9 -93.6 -92.9 1.926 1.926 0.000 0.000 0.000 10.270 23.2

Basin	Salinity	Management	Strategy

32 10 Changed MDBC River Operations after 2002 BSMS Dec 2003 2 7 -0.2 -0.2 -0.2 -0.2 -0.3 -0.2 0.021 0.021 0.021 0.126 10 0.1 2005 2010 High

37 11 Pyramid Ck Stage 1 BSMS Mar 2006 -2 0 -1.1 -1.1 -1.2 -1.1 -1.1 -1.1 0.063 0.063 0.063 0.386 11 0.3 2005 2010 High Remodelled 2006

40 12 Bookpurnong Joint Salt Interception Scheme BSMS Mar 2006 -20 0 -11.9 -11.9 -11.9 -11.4 -11.5 -11.7 0.207 0.207 0.207 1.264 12 2.9 2006 2011 Low Salt load continue to rise with scheme in

41 13 Improved Buronga Scheme BSMS Mar 2006 -1 0 -0.6 -0.5 -0.6 -0.6 -0.5 -0.6 0.023 0.023 0.023 0.139 13 0.1 2006 2011 High Remodelled 2006

52 14 Loxton SIS BSMS Jun 2008 -13 0 -7.7 -6.9 -8.2 -7.4 -7.1 -7.9 0.141 0.141 0.141 0.861 14 2.0 2008 2011 High Only floodplain

Sub	Total	Joint	Works	under	BSMS -35 7 -21.5 -20.7 -22.0 -20.6 -20.5 -21.6 0.455 0.455 0.455 0.000 0.000 2.776 5.4

Joint	Works	Sub	Total -186 18 -113.3 -112.2 -114.1 -115.5 -114.1 -114.4 2.381 2.381 0.455 0.000 0.000 13.046 28.6

STATE	WORKS	&	MEASURES

Shared	new	South	Wales	and	Victorian	Measures

20 15 Permanent Trade Accounting Adjustment – NSW to Victoria 50N50V Jun 2006 0 0 0.0 0.0 -0.1 -0.1 -0.1 -0.1 0.012 0.012 0.023 15 0.0 2006 2011 High Trade figures updated annualy (2006)

24 16 Barmah-Millewa Forest Operating Rules 50N50V Mar 2002 -3 33 -2.2 -1.8 -2.5 -3.1 -3.8 -2.7 0.209 0.209 0.419 16 0.0 2006 2011 High

Shared	Measures	Sub	Total -3 33 -2.3 -1.8 -2.6 -3.2 -3.9 -2.8 0.221 0.221 0.000 0.000 0.000 0.442 0.0

new	South	Wales

57 17 Boggabilla Weir NSW Dec 1991 0 0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 0.023 0.023 17 0.0 2007 2012 Medium

47 18 Pindari Dam Enlargement NSW Jul 1994 0 -17 0.7 0.7 0.7 0.7 0.7 0.7 -0.121 -0.121 18 0.0 2007 2012 Medium

14 19 Tandou pumps from Lower Darling NSW Sep 1994 2 -3 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 0.034 0.034 19 0.0 2005 2010 Medium

16 20 NSW MIL LWMP’s NSW Feb 1996 0.684 -4 57 -4.0 -4.0 -4.0 -4.0 -4.0 -4.0 20 0.0 2000 2005 In Progress Low Model review initiated

17 21 NSW Changes to Edward-Wakool and Escapes NSW Jan 1990 -1 4 -2.0 -2.0 -2.1 -2.1 -2.1 -2.1 0.372 0.372 21 0.0 2005 2010 High

21 22 Permanent Trade Accounting Adjustment - NSW to SA NSW Jun 2006 -2 1 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 0.119 0.119 22 0.0 2005 2010 High Trade figures updated annualy (2006)

30 23 NSW Sunraysia Irrigation Development 1997-2006 NSW Jul 2003 1 0 0.5 0.0 0.8 4.5 6.1 1.8 -0.479 -0.479 23 0.0 2007 2012 High 2006 analysis

26 24 NSW S&DS Commitment Adjustment NSW Nov 2002 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.910 0.910 24 0.0

new	South	Wales	Works	and	Measures -5 43 -5.6 -6.1 -5.3 -1.5 -0.1 -4.3 0.858 0.858 0.0

Victoria

3 25 Barr Creek Catchment Strategy Vic Mar 1991 -12 0 -7.7 -7.7 -7.7 -7.7 -7.7 -7.7 1.963 1.963 25 0.0 2006 2011 High Reviewed 2006

4 26 Tragowel Plains Drains at 2002 level Vic Mar 1991 1 1 0.2 0.2 0.2 0.2 0.2 0.2 -0.022 -0.022 26 0.0 2006 2011 High Reviewed 2006

5 27 Shepparton Salinity Management Plan Vic Mar 1991 1 27 2.3 2.3 2.3 2.3 2.3 2.3 -0.581 -0.581 27 0.0 2006 2013 Low Only Updated to 2004 - No Drying up of drains

56 28 Nangiloc-Colignan S.M.P. Vic Nov 1991 0 1 0.3 0.3 0.3 0.2 0.3 0.3 -0.086 -0.086 28 0.0 2008 2013 High Reviewed 2008

10 29 Nyah to SA Border SMP – Irrigation Development Vic Jul 2003 20 0 11.4 11.4 11.4 11.3 11.4 11.3 -3.095 -3.095 29 0.0 2008 2013 High Data updated to 2009

36 30 Kerang Lakes/Swan Hill Salinity Management Plan Vic Jan 2000 1 4 1.4 1.1 1.6 0.9 1.2 1.4 -0.389 -0.389 30 0.0 2003 2008 In Progress High Remodelled 2006

11 31 Campaspe West Salinity Management Plan Vic Aug 1993 0 0 0.5 0.5 0.5 0.5 0.5 0.5 -0.128 -0.128 31 0.0 2002 2007 In Progress Low No work. Salt added to cause 0.5 EC
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Murray–Darling  Basin  Authority

Real	
Register	
number

AUTHORITY	REGISTER	A	
(Accountable	Actions) Type

Date		
Effective

Provisional	
Salinity	
Credit		

($m/yr)*

Salinity	Effect	(EC	at	Morgan) Salinity	Credits	(30	Year	Average	Benefits	$m/year)

Common-	
wealth	

Contribution	
(EC)

5	Year	Rolling	Review Confidence

Current	
Impact	on	

Morgan	
95%ile	
Salinity	
(EC)^

Impact	
on	Flow	
at	Mouth	
(GL/y)^

Modelled	
Current	
Condi-	
tions^ 2000^ 2015^ 2050^ 2100^

30	Year	
Average^ nSW Vic SA Qld ACT Total

Latest	
Review 	 Status Rating Comment

15 32 Psyche Bend 50V50C Feb 1996 -4 0 -2.1 -2.1 -2.1 -2.1 -2.1 -2.1 0.237 0.474 32 1.0 2000 2005 Medium Review  2010

22 33 Permanent Trade Accounting Adjustment – Victoria to SA Vic Jun 2006 1 2 -0.7 -0.7 -0.7 -0.9 -1.1 -0.8 0.161 0.161 33 0.0 2005 2010  - High Trade figures updated annualy (2006)

31 34 Woorinen Irrigation District Excision Vic Sep 2003 -2 0 1.4 1.6 1.2 1.4 1.6 1.3 -0.409 -0.409 34 0.0 2006 2011  - High Remodelled 2006

33 35 Sunraysia Drains Drying up Vic Jun 2004 -4 -4 -2.1 -2.2 -2.1 -1.9 -1.8 -2.1 0.692 0.692 35 0.0 2003 2008  - Medium Review  2010

34 36 Lamberts Swamp Vic Jun 2004 -7 0 -3.0 -3.0 -2.9 -2.9 -3.0 -2.9 0.577 0.577 36 0.0 2004 2009  - High Review  2010

48 37 Church’s Cut decommissioning Vic Mar 2006 0 0 -0.2 -0.2 -0.1 -0.1 -0.2 -0.1 0.063 0.063 37 0.0 new 2010 High 14.3% of Pyramid Ck Stage 1 with Church’s Cut

49 38 Mallee Drainage bore decommissioning Vic Jun 2008 -1 0 -0.2 -0.1 -0.3 -0.3 -0.4 -0.3 0.082 0.082 38 0.0 new 2013 High Constant salt loads to floodplain

27 39 Victorian S&DS Commitment Adjustment Vic Nov 2002 0 0 0.0 0.0 0.0 0.0 0.0 0.0 1.600 1.600 39 0.0

Victoria	Works	and	Measures -6 30 1.4 1.4 1.5 0.7 1.1 1.2 0.666 0.903 1.0

South	Australia	

28 40 SA Irrigation Development 1988 to 2009 SA Jul 2003 4 0 2.0 0.1 3.4 36.4 75.4 12.7 -2.052 -2.052 40 0.0 2003 2008 High Used SIMRAT figures

29 41 SA Irrigation Development 1988 to 2009 unaccredited SA Jul 2003 -0.280 2 0 1.6 -2.6 4.4 14.4 21.6 7.0 41 0.0 Used unaccredited Gw models

39 42 SA Component of Bookpurnong Scheme SANAP Jul 2003 -3 0 -1.7 2.5 -4.5 -11.8 -12.5 -6.4 0.676 0.676 42 3.2 2006 2011 High Remodelled 2006

51 43 SA Component of Loxton SIS SANAP Jun 2008 0 0 0.0 0.1 0.0 -0.8 -1.4 -0.3 0.027 0.027 43 0.1 2008 2011 High

44 44 SA Irrigation Scheme Rehabilitation SA Jan 2000 -2 0 -1.4 0.3 -2.6 -5.7 -6.7 -3.4 0.357 0.357 44 0.0 2005 2010 Medium

45 45 SA Irrigation Scheme Rehabilitation unaccredited SA Jan 2000 -0.011 2 0 1.3 3.4 0.0 0.0 0.1 0.1 45 0.0 Used unaccredited Gw figures

35 46 Qualco Sunlands GWCS SA Sep 2004 -5 0 -3.0 -1.8 -3.8 -6.5 -7.5 -4.5 0.285 0.285 46 0.0 2007 2012 Medium Constant salt loads to floodplain

38 47 Irrigation Development behind Bookpurnong SIS SA Jul 2003 3 0 1.7 -2.5 4.5 11.8 12.5 6.4 -0.676 -0.676 47 0.0 2006 2011 Low Salt loads continue to rise with scheme in

50 48 Irrigation Development behind Loxton SIS SA Jun 2008 0 0 -0.0 -0.1 0.0 0.8 1.4 0.3 -0.027 -0.027 48 0.0 2008 2011 High

54 49 SA Improved Irrigation Efficiency Reg A SA Jan 2000 -69 0 -38.0 -25.3 -46.6 -29.6 -26.2 -41.0 3.984 3.984 49 0.0 Medium Split between Registers A & B 

55 50 SA Improved Irrigation Efficiency Reg A unaccredited SA Jan 2000 1.536 -9 0 -4.7 0.8 -8.4 -12.9 -22.8 -9.4 50 0.0 Used unaccredited Gw figures

South	Australia	Subtotal -75.6 0.0 -42.2 -25.1 -53.7 -3.9 34.0 -38.5 2.574 2.574 3.3

Queensland

51 Land Clearing Post 2000 Qld Jul 2005 TBA 51 2010

52 Irrigation Development Post 2001 Qld Jul 2005 TBA 52 2010

Queensland	Subtotal 0 0

Balance	-	Register	A 1.929 -276 124 -162.0 -143.7 -174.3 -123.4 -83.0 -158.7 3.460 3.267 3.029 0.000 0.000 17.823 33.0
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Real	
Register	
number

AUTHORITY	REGISTER	A	
(Accountable	Actions) Type

Date		
Effective

Provisional	
Salinity	
Credit		

($m/yr)*

Salinity	Effect	(EC	at	Morgan) Salinity	Credits	(30	Year	Average	Benefits	$m/year)

Common-	
wealth	

Contribution	
(EC)

5	Year	Rolling	Review Confidence

Current	
Impact	on	

Morgan	
95%ile	
Salinity	
(EC)^

Impact	
on	Flow	
at	Mouth	
(GL/y)^

Modelled	
Current	
Condi-	
tions^ 2000^ 2015^ 2050^ 2100^

30	Year	
Average^ nSW Vic SA Qld ACT Total

Latest	
Review 	 Status Rating Comment

15 32 Psyche Bend 50V50C Feb 1996 -4 0 -2.1 -2.1 -2.1 -2.1 -2.1 -2.1 0.237 0.474 32 1.0 2000 2005 Medium Review  2010

22 33 Permanent Trade Accounting Adjustment – Victoria to SA Vic Jun 2006 1 2 -0.7 -0.7 -0.7 -0.9 -1.1 -0.8 0.161 0.161 33 0.0 2005 2010  - High Trade figures updated annualy (2006)

31 34 Woorinen Irrigation District Excision Vic Sep 2003 -2 0 1.4 1.6 1.2 1.4 1.6 1.3 -0.409 -0.409 34 0.0 2006 2011  - High Remodelled 2006

33 35 Sunraysia Drains Drying up Vic Jun 2004 -4 -4 -2.1 -2.2 -2.1 -1.9 -1.8 -2.1 0.692 0.692 35 0.0 2003 2008  - Medium Review  2010

34 36 Lamberts Swamp Vic Jun 2004 -7 0 -3.0 -3.0 -2.9 -2.9 -3.0 -2.9 0.577 0.577 36 0.0 2004 2009  - High Review  2010

48 37 Church’s Cut decommissioning Vic Mar 2006 0 0 -0.2 -0.2 -0.1 -0.1 -0.2 -0.1 0.063 0.063 37 0.0 new 2010 High 14.3% of Pyramid Ck Stage 1 with Church’s Cut

49 38 Mallee Drainage bore decommissioning Vic Jun 2008 -1 0 -0.2 -0.1 -0.3 -0.3 -0.4 -0.3 0.082 0.082 38 0.0 new 2013 High Constant salt loads to floodplain

27 39 Victorian S&DS Commitment Adjustment Vic Nov 2002 0 0 0.0 0.0 0.0 0.0 0.0 0.0 1.600 1.600 39 0.0

Victoria	Works	and	Measures -6 30 1.4 1.4 1.5 0.7 1.1 1.2 0.666 0.903 1.0

South	Australia	

28 40 SA Irrigation Development 1988 to 2009 SA Jul 2003 4 0 2.0 0.1 3.4 36.4 75.4 12.7 -2.052 -2.052 40 0.0 2003 2008 High Used SIMRAT figures

29 41 SA Irrigation Development 1988 to 2009 unaccredited SA Jul 2003 -0.280 2 0 1.6 -2.6 4.4 14.4 21.6 7.0 41 0.0 Used unaccredited Gw models

39 42 SA Component of Bookpurnong Scheme SANAP Jul 2003 -3 0 -1.7 2.5 -4.5 -11.8 -12.5 -6.4 0.676 0.676 42 3.2 2006 2011 High Remodelled 2006

51 43 SA Component of Loxton SIS SANAP Jun 2008 0 0 0.0 0.1 0.0 -0.8 -1.4 -0.3 0.027 0.027 43 0.1 2008 2011 High

44 44 SA Irrigation Scheme Rehabilitation SA Jan 2000 -2 0 -1.4 0.3 -2.6 -5.7 -6.7 -3.4 0.357 0.357 44 0.0 2005 2010 Medium

45 45 SA Irrigation Scheme Rehabilitation unaccredited SA Jan 2000 -0.011 2 0 1.3 3.4 0.0 0.0 0.1 0.1 45 0.0 Used unaccredited Gw figures

35 46 Qualco Sunlands GWCS SA Sep 2004 -5 0 -3.0 -1.8 -3.8 -6.5 -7.5 -4.5 0.285 0.285 46 0.0 2007 2012 Medium Constant salt loads to floodplain

38 47 Irrigation Development behind Bookpurnong SIS SA Jul 2003 3 0 1.7 -2.5 4.5 11.8 12.5 6.4 -0.676 -0.676 47 0.0 2006 2011 Low Salt loads continue to rise with scheme in

50 48 Irrigation Development behind Loxton SIS SA Jun 2008 0 0 -0.0 -0.1 0.0 0.8 1.4 0.3 -0.027 -0.027 48 0.0 2008 2011 High

54 49 SA Improved Irrigation Efficiency Reg A SA Jan 2000 -69 0 -38.0 -25.3 -46.6 -29.6 -26.2 -41.0 3.984 3.984 49 0.0 Medium Split between Registers A & B 

55 50 SA Improved Irrigation Efficiency Reg A unaccredited SA Jan 2000 1.536 -9 0 -4.7 0.8 -8.4 -12.9 -22.8 -9.4 50 0.0 Used unaccredited Gw figures

South	Australia	Subtotal -75.6 0.0 -42.2 -25.1 -53.7 -3.9 34.0 -38.5 2.574 2.574 3.3

Queensland

51 Land Clearing Post 2000 Qld Jul 2005 TBA 51 2010

52 Irrigation Development Post 2001 Qld Jul 2005 TBA 52 2010

Queensland	Subtotal 0 0

Balance	-	Register	A 1.929 -276 124 -162.0 -143.7 -174.3 -123.4 -83.0 -158.7 3.460 3.267 3.029 0.000 0.000 17.823 33.0
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Murray–Darling  Basin  Authority

Factors	for	allocating	transferred	credits	to	Register	B 0.243 0.194 0.563 0.000 0.000 5	Year	Rolling	Review Confidence

AUTHORITY	REGISTER	B		
(Delayed	Salinity	Impacts) Type

Year	of	
Predictions

Provisional	
Salinity	
Credit		

($m/yr)*

Salinity	Effect	(EC	at	Morgan) Salinity	Cost	Effect	($m)

Current	
Impact	on	

Morgan	
95%ile	
Salinity	

(EC)

Impact	
on	Flow	
at	Mouth	

(GL/y)

Modelled	
Current	

Conditions 2000 2015 2050 2100
Pro-Rata	
Effect^ nSW Vic SA Qld ACT Total

Transfers	from	Register	A 0.343 0.274 0.794 0.000 0.000 1.411

new	South	Wales

200 53 Darling Catchment Legacy of History – Macquarie NSW Jan 2000 0 0 0.1 0.0 0.1 0.3 0.4 0.0 -0.014 -0.014 53 1999 2004 In Progress Medium

201 54 Darling Catchment Legacy of History – Macintyre NSW Jan 2000 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.000 0.000 54 1999 2004 In Progress Medium

202 55 Darling Catchment Legacy of History – Gil Gil Ck NSW Jan 2000 0 0 0.0 0.0 0.0 0.0 0.0 0.0 -0.000 -0.000 55 1999 2004 In Progress Medium

203 56 Darling Catchment Legacy of History – Gwydir NSW Jan 2000 0 0 0.0 0.0 0.0 0.0 0.0 0.0 -0.001 -0.001 56 1999 2004 In Progress Medium

204 57 Darling Catchment Legacy of History – Namoi NSW Jan 2000 0 0 0.1 0.0 0.2 0.4 0.5 0.1 -0.020 -0.020 57 1999 2004 In Progress Medium

205 58 Darling Catchment Legacy of History – Castlereagh NSW Jan 2000 0 0 0.0 0.0 0.0 0.0 0.1 0.0 -0.003 -0.003 58 1999 2004 In Progress Medium

206 59 Darling Catchment Legacy of History – Bogan NSW Jan 2000 0 0 0.1 0.0 0.1 0.2 0.3 0.0 -0.010 -0.010 59 1999 2004 In Progress Medium

207 60 Lachlan Legacy of History NSW Jan 2000 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.000 0.000 60 1999 2004 In Progress Medium Little connection to Murrumbidgee

208 61 Murrumbidgee Catchment Legacy of History NSW Jan 2000 0 0 0.0 0.0 0.1 0.2 0.2 0.0 -0.008 -0.008 61 1999 2004 In Progress Medium

223 62 NSW Mallee Legacy of History – Dryland NSW Jan 2000 -0.065 0 0 0.2 0.0 0.3 1.3 3.5 0.3 Medium Remodelled 2009

225 63 NSW Mallee Legacy of History – Irrigation NSW Jan 2000 -0.058 1 0 0.2 0.0 0.4 1.2 2.1 0.2 Medium Remodelled 2009

Victoria

209 64 Campaspe Catchment Legacy of History Vic Jan 2000 0 0 0.1 0.0 0.1 0.2 0.3 0.0 -0.008 -0.008 64 2003 2008 Medium

210 65 Goulburn Catchment Legacy of History Vic Jan 2000 3 0 0.3 0.0 0.6 12.3 12.3 2.3 -0.583 -0.583 65 2003 2008 Medium

211 66 Loddon Catchment Legacy of History Vic Jan 2000 1 0 0.2 0.0 0.3 4.9 10.0 0.9 -0.269 -0.269 66 2003 2008 Medium Remodelled 2006

212 67 Kiewa Catchment Legacy of History Vic Jan 2000 0 0 0.1 0.0 0.1 0.0 0.0 0.0 0.001 0.001 67 2003 2008 Medium

213 68 Ovens Catchment Legacy of History Vic Jan 2000 0 0 0.0 0.0 0.0 0.6 1.3 0.1 -0.029 -0.029 68 2003 2008 Medium

222 69 Victoria Mallee Legacy of History – Dryland Vic Jan 2000 -0.104 1 0 0.3 0.0 0.6 2.1 5.8 0.4 Medium Remodelled 2009

224 70 Victoria Mallee Legacy of History – Irrigation Vic Jan 2000 -0.232 1 0 0.8 0.0 1.3 4.6 8.2 0.9 Medium Remodelled 2009

South	Australia

214 71 SA Mallee Legacy of History – Dryland SA Jan 2000 7 0 2.3 0.0 3.8 18.5 51.2 3.5 -0.462 -0.462 71 2005 2010 Medium

215 72 SA Mallee Legacy of History – Dryland unaccredited SA Jan 2000 0.062 -1 0 1.2 0.0 2.0 -1.7 -15.3 -0.3 72 Used unaccredited Gw figures

216 73 SA Mallee Legacy of History – Irrigation SA Jan 2000 34 0 27.9 -0.4 46.8 87.1 113.0 16.2 -1.944 -1.944 73 Medium Only part of SA pre 88 irrigation modelled

217 74 SA Mallee Legacy of History – Irrigation unaccredited SA Jan 2000 0.254 -7 0 -9.8 0.4 -16.6 -22.7 -36.8 -4.0 74 1998 2003 In Progress Used unaccredited Gw figures

218 75 SA Improved Irrigation Efficiency Reg B SA Jan 2000 -28 0 -7.4 0.0 -12.3 -72.5 -91.1 -13.8 1.630 1.630 75 Medium

219 76 SA Improved Irrigation Efficiency Reg B unaccredited SA Jan 2000 0.035 3 0 9.2 -3.5 17.7 23.8 37.7 1.7 76 Used unaccredited Gw figures

Queensland

77 Queensland Legacy of History Qld Jan 2000 TBA 77 2009 2012 In Progress Low Impact – Long lag times

78 Queensland Irrigation Development pre 1 Jan 2000 Qld Jan 2000 TBA 78 2010 Modelling required

balance – register b -0.144 12 -0 25.8 -3.5 45.4 60.8 103.9 8.7 0.287 -0.615 0.019 0.000 0.000 -0.310

balance – registers a & b -263 123 -136.2 -147.2 -128.9 -62.6 20.9 -150.0 3.747 2.652 3.048 0.000 0.000 17.513

basin salinity target (Morgan) – Modelled Current status 836 4,979 491 494 488 514 588 456

Registers	Explanatory	notes

TBA – To be assessed

Salinity Effect – Increase in average salinity at Morgan in EC

Salinity Credits – Unit of account of Salinity and Drainage Strategy = Reduction in Salinity Costs ($m/year March 2005 values)

Register B – Contributions to Morgan salinity in 2005 interpolated from the increase up to 2050

^ These totals include the provisional entries

* Provisional entries represent the incremental change
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Appendix 3

Factors	for	allocating	transferred	credits	to	Register	B 0.243 0.194 0.563 0.000 0.000 5	Year	Rolling	Review Confidence

AUTHORITY	REGISTER	B		
(Delayed	Salinity	Impacts) Type

Year	of	
Predictions

Provisional	
Salinity	
Credit		

($m/yr)*

Salinity	Effect	(EC	at	Morgan) Salinity	Cost	Effect	($m)

Current	
Impact	on	

Morgan	
95%ile	
Salinity	

(EC)

Impact	
on	Flow	
at	Mouth	

(GL/y)

Modelled	
Current	

Conditions 2000 2015 2050 2100
Pro-Rata	
Effect^ nSW Vic SA Qld ACT Total

Transfers	from	Register	A 0.343 0.274 0.794 0.000 0.000 1.411

new	South	Wales

200 53 Darling Catchment Legacy of History – Macquarie NSW Jan 2000 0 0 0.1 0.0 0.1 0.3 0.4 0.0 -0.014 -0.014 53 1999 2004 In Progress Medium

201 54 Darling Catchment Legacy of History – Macintyre NSW Jan 2000 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.000 0.000 54 1999 2004 In Progress Medium

202 55 Darling Catchment Legacy of History – Gil Gil Ck NSW Jan 2000 0 0 0.0 0.0 0.0 0.0 0.0 0.0 -0.000 -0.000 55 1999 2004 In Progress Medium

203 56 Darling Catchment Legacy of History – Gwydir NSW Jan 2000 0 0 0.0 0.0 0.0 0.0 0.0 0.0 -0.001 -0.001 56 1999 2004 In Progress Medium

204 57 Darling Catchment Legacy of History – Namoi NSW Jan 2000 0 0 0.1 0.0 0.2 0.4 0.5 0.1 -0.020 -0.020 57 1999 2004 In Progress Medium

205 58 Darling Catchment Legacy of History – Castlereagh NSW Jan 2000 0 0 0.0 0.0 0.0 0.0 0.1 0.0 -0.003 -0.003 58 1999 2004 In Progress Medium

206 59 Darling Catchment Legacy of History – Bogan NSW Jan 2000 0 0 0.1 0.0 0.1 0.2 0.3 0.0 -0.010 -0.010 59 1999 2004 In Progress Medium

207 60 Lachlan Legacy of History NSW Jan 2000 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.000 0.000 60 1999 2004 In Progress Medium Little connection to Murrumbidgee

208 61 Murrumbidgee Catchment Legacy of History NSW Jan 2000 0 0 0.0 0.0 0.1 0.2 0.2 0.0 -0.008 -0.008 61 1999 2004 In Progress Medium

223 62 NSW Mallee Legacy of History – Dryland NSW Jan 2000 -0.065 0 0 0.2 0.0 0.3 1.3 3.5 0.3 Medium Remodelled 2009

225 63 NSW Mallee Legacy of History – Irrigation NSW Jan 2000 -0.058 1 0 0.2 0.0 0.4 1.2 2.1 0.2 Medium Remodelled 2009

Victoria

209 64 Campaspe Catchment Legacy of History Vic Jan 2000 0 0 0.1 0.0 0.1 0.2 0.3 0.0 -0.008 -0.008 64 2003 2008 Medium

210 65 Goulburn Catchment Legacy of History Vic Jan 2000 3 0 0.3 0.0 0.6 12.3 12.3 2.3 -0.583 -0.583 65 2003 2008 Medium

211 66 Loddon Catchment Legacy of History Vic Jan 2000 1 0 0.2 0.0 0.3 4.9 10.0 0.9 -0.269 -0.269 66 2003 2008 Medium Remodelled 2006

212 67 Kiewa Catchment Legacy of History Vic Jan 2000 0 0 0.1 0.0 0.1 0.0 0.0 0.0 0.001 0.001 67 2003 2008 Medium

213 68 Ovens Catchment Legacy of History Vic Jan 2000 0 0 0.0 0.0 0.0 0.6 1.3 0.1 -0.029 -0.029 68 2003 2008 Medium

222 69 Victoria Mallee Legacy of History – Dryland Vic Jan 2000 -0.104 1 0 0.3 0.0 0.6 2.1 5.8 0.4 Medium Remodelled 2009

224 70 Victoria Mallee Legacy of History – Irrigation Vic Jan 2000 -0.232 1 0 0.8 0.0 1.3 4.6 8.2 0.9 Medium Remodelled 2009

South	Australia

214 71 SA Mallee Legacy of History – Dryland SA Jan 2000 7 0 2.3 0.0 3.8 18.5 51.2 3.5 -0.462 -0.462 71 2005 2010 Medium

215 72 SA Mallee Legacy of History – Dryland unaccredited SA Jan 2000 0.062 -1 0 1.2 0.0 2.0 -1.7 -15.3 -0.3 72 Used unaccredited Gw figures

216 73 SA Mallee Legacy of History – Irrigation SA Jan 2000 34 0 27.9 -0.4 46.8 87.1 113.0 16.2 -1.944 -1.944 73 Medium Only part of SA pre 88 irrigation modelled

217 74 SA Mallee Legacy of History – Irrigation unaccredited SA Jan 2000 0.254 -7 0 -9.8 0.4 -16.6 -22.7 -36.8 -4.0 74 1998 2003 In Progress Used unaccredited Gw figures

218 75 SA Improved Irrigation Efficiency Reg B SA Jan 2000 -28 0 -7.4 0.0 -12.3 -72.5 -91.1 -13.8 1.630 1.630 75 Medium

219 76 SA Improved Irrigation Efficiency Reg B unaccredited SA Jan 2000 0.035 3 0 9.2 -3.5 17.7 23.8 37.7 1.7 76 Used unaccredited Gw figures

Queensland

77 Queensland Legacy of History Qld Jan 2000 TBA 77 2009 2012 In Progress Low Impact – Long lag times

78 Queensland Irrigation Development pre 1 Jan 2000 Qld Jan 2000 TBA 78 2010 Modelling required

balance – register b -0.144 12 -0 25.8 -3.5 45.4 60.8 103.9 8.7 0.287 -0.615 0.019 0.000 0.000 -0.310

balance – registers a & b -263 123 -136.2 -147.2 -128.9 -62.6 20.9 -150.0 3.747 2.652 3.048 0.000 0.000 17.513

basin salinity target (Morgan) – Modelled Current status 836 4,979 491 494 488 514 588 456

Registers	Explanatory	notes

TBA – To be assessed

Salinity Effect – Increase in average salinity at Morgan in EC

Salinity Credits – Unit of account of Salinity and Drainage Strategy = Reduction in Salinity Costs ($m/year March 2005 values)

Register B – Contributions to Morgan salinity in 2005 interpolated from the increase up to 2050

^ These totals include the provisional entries

* Provisional entries represent the incremental change





MURRAY-DARLING BASIN AUTHORITY

Report of the Independent  
Audit Group for Salinity
2008–09




