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Acknowledgement of the Traditional Owners of the MurrayïDarling Basin 

The MurrayïDarling Basin Authority acknowledges and pays its respect to the Traditional The Murrayï

Darling Basin Authority acknowledges and pays respect to the Traditional Owners, and their Nations, of 

the MurrayïDarling Basin, who have a deep cultural, social, environmental, spiritual and economic 

connection to their lands and waters. The MDBA understands the need for recognition of Traditional 

Owner knowledge and cultural values in natural resource management associated with the Basin. 

The approach of Traditional Owners to caring for the natural landscape, including water, can be 

expressed in the words of Darren Perry (Chair of the Murray Lower Darling Rivers Indigenous Nations) ð  

óthe environment that Aboriginal people know as Country has not been allowed to have a voice 

in contemporary Australia. Aboriginal First Nations have been listening to Country for many 

thousands of years and can speak for Country so that others can know what Country needs. 

Through the Murray Lower Darling Rivers Indigenous Nations and the Northern Basin Aboriginal 

Nations the voice of Country can be heard by allô. 

This report may contain photographs or quotes by Aboriginal people who have passed away. The use of 

terms óAboriginalô and óIndigenousô reflects usage in different communities within the MurrayïDarling 

Basin.
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Executive summary  

The MurrayïDarling Basin Authority (MDBA) publishes an annual summary of actions to implement the 

Basin Salinity Management Strategy (BSMS). The BSMS provides a 15ïyear (2001ï15) collaborative 

framework for tackling salinity issues across the Basin, and is now nearing maturity.  

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

have been highly effective in ensuring that the river salinity impacts of changes to the landscape are 

assessed and reported. 

The BSMS sets targets for river salinity of the MurrayïDarling system as a whole and its tributary valleys. 

The targets reflect the shared responsibility for action by governments and communities.  

The Basin salinity target seeks to maintain the average daily salinity at Morgan, South Australia, at a 

simulated level below 800 EC for at least 95% of the time, modelled over a 1975 to 2000 benchmark 

period. 

Modelling is used to understand how improved land and water management practices and mitigation 

works and measures deliver salinity benefits over both wet and dry periods. When considered over the 

climatic conditions during the 1975 to 2000 period, mitigation works and measures put in place to 2013 

have delivered an average daily salinity at Morgan of less than 800 EC for 96% of the time, compared 

with an outcome of less than 800 EC for 72% of the time that would have occurred with the works and 

measures that were in place in 2000. In other words, irrespective of climatic conditions, salinity 

exceedance of the modelled 800 EC at Morgan has substantially declined as a consequence of BSMS 

implementation. The Morgan target was first achieved in 2010, and then again in 2011.  

This is now the fourth year in a row that the Basin salinity target at Morgan has been reached. 

Salt interception scheme operations during 2012ï13 diverted approximately 323,000 tonnes of salt away 

from the River Murray system. Both observed (a daily average of 354 EC) and modelled salinity levels at 

Morgan demonstrate significant longïterm benefits to the Basin from the salinity mitigation activities of 

partner governments and communities. Sustained benefits are expected through the continuation of the 

BSMS for its full term until 2015 in conjunction with the Basin Plan. 

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

and territory governments and the coordination provided by MDBA. Governance and planning are 

supported by the Basin Salinity Management Advisory Panel, which comprises representatives from the 

six partner governments of Australia, Queensland, New South Wales, the Australian Capital Territory, 

Victoria and South Australia. 

This booklet summarises the key achievements in 2012ï13 according to the strategyôs nine core 

elements. Highlights are drawn from annual reports submitted to MDBA by the BSMS partner 

governments.
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BSMS objectives 

The BSMS is a 15ïyear commitment by partner governments to taking coordinated action to manage 

salinity risk across the Basin. The agreement emerged in response to significant threats of salinity to 

water quality, environmental values, regional infrastructure and productive agricultural land.  

The four objectives of the BSMS are to: 

¶ maintain the water quality of the shared water resources of the Murray and Darling rivers for 

all beneficial usesðagricultural, environmental, urban, industrial and recreational 

¶ control the rise in salt loads in all tributary rivers of the Basin and, through that control, 

protect their water resources and aquatic ecosystems at agreed levels 

¶ control land degradation and protect important terrestrial ecosystems, productive farmland, 

cultural heritage and built infrastructure at agreed levels Basin-wide 

¶ maximise net benefits from salinity control across the Basin. 

BSMS partners and their responsibilities 

There are six signatories to the BSMS agreement: the five state and territory governments of the  

MurrayïDarling Basin (the Australian Capital Territory, New South Wales, Queensland, South Australia 

and Victoria) and the Australian Government. 

MDBA has responsibility for whole-of-Basin issues and outcomes related to the strategyôs 

implementation, specifically: 

¶ increasing the understanding of Basinïscale salt mobilisation processes and associated 

socioeconomic impacts 

¶ designing and managing Basin-scale salinity infrastructure and operational activities 

¶ designing and operating the accountability arrangements supported by Basin-level 

monitoring, evaluation and reporting. 

State and territory governments have responsibility for tributary valley outcomes. They work 

collaboratively with local and regional organisationsðnotably water authorities, irrigation associations and 

regional natural resource management (NRM) bodiesðto align their plans and strategies with the BSMS 

framework. Specifically, state and territory governments have responsibility for: 

¶ withinïvalley actions and tools to predict salinity and salt load trends 

¶ on-ground investment to address salinity risks and their impacts 

¶ assessments of the effects and tradeïoffs associated with salinity management options 

¶ monitoring, evaluation and reporting of salinity as part of a range of catchment health 

indicators.
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BSMS implementation 2012ï13 

The collective achievements of the BSMS partners in 2012ï13 are outlined in this section according to 

the strategyôs nine elements: capacity development, value and asset identification, target setting,  

within-valley trade-offs, implementation of plans, farming systems redesign, reforestation and vegetation 

management, salt interception works, and accountability. 

The information reported here is drawn from annual implementation reports prepared by the partner 

governments. Those more detailed reports may be requested from the relevant jurisdictional agencies. 

Element 1: Developing capacity to implement the BSMS 

BSMS partner governments make strategic investments in salinityïrelated research, development and 

knowledge exchange. They assist communities and NRM professionals to effectively access and use 

salinityïrelated information and tools. MDBA has a complementary program of knowledge generation that 

supports wholeïofïBasin planning and implementation. 

Key achievements in 2012ï13 

 An MDBA project (Irrigation Salinity Assessment Framework for the Riverine Plains) was 

completed, showing how changes in irrigation water use in the Riverine Plains can cause 

significant changes to salinity impacts. 

 New South Wales hydrological research to ground-truth salinity models generated knowledge 

that will improve the capacity to make targeted investments to maximise returns and better 

manage salt stores. 

 Victoria commenced research to remap the area and severity of soil salinity at specific 

locations to gain empirical data on salinity changes after the millennium drought. 

 South Australiaôs automatic weather monitoring network received over 17,500 website hits. 

Knowledge gained from this system enables irrigators to better manage irrigation events, 

reduce excessive water use and decrease salt loads to the River Murray. 

 The Queensland MurrayïDarling Committee completed salinity risk assessments for five 

subcatchment planning groups and presented them at workshops to 63 landholders.
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Element 2: Identifying values and assets at risk 

Regional NRM plans are in place for all catchments across the Basin. Each plan indicates the regionôs 

values and assets at risk of salinity and, in some cases, identifies óliving with salinityô as the only viable 

response option. Partner governments have worked with regional NRM organisations and their 

communities to develop and continually refine these plans. 

Key achievements in 2012ï13 

 New South Wales catchment action plans were updated and approved in March 2013.  

The identification of community values and the protection of assets were key factors in their 

development. 

 The Hydrogeological Landscapes framework in New South Wales identified risk areas for 

urban salinity, including a spatial layer for quantifying the costs of salinity to infrastructure. 

 Vegetation condition and species composition surveys in the Victorian Mallee found declining 

condition at six out of 12 sites, due to increased salinity associated with localised 

groundwater rise. 

 South Australia evaluated the salinity risk associated with environmental watering at Chowilla, 

Pike and Katfish Reach to assist with the design and operation of regulating structures. 

 Queensland completed investigations into the salinity impacts of using coal seam gas water 

for irrigation in agriculture and forestry in the Queensland MurrayïDarling Basin. 

Element 3: Setting salinity targets 

This section discusses progress in setting salinity targets, while the target outcomes for 2012ï13 are 

reported below under óBasin salinity target outcomesô. The BSMS framework uses three tiers of salinity 

targets. The targets provide an effective way of tracking progress against the strategyôs objectives.  

The highest level is the Basin salinity target. It is set at Morgan, South Australia, to achieve an average 

daily salinity at a simulated level of less than 800 EC for at least 95% of the time during a benchmark 

period.1 The tributary level is the next tier. Targets are set for salinity, salt load and flow at 34  

end-of-valley sites. The third tier is withinïvalley targets, which are designed to manage Basinïwide 

values and assets and are set by state/territory governments. 

Salinity targets are incorporated into strategies at different scales across the Basinðmost notably in 

regional NRM plans and water management plans. The BSMS allows targets to be revised on the basis 

of new information.

                                                 
1 EC is an electrical conductivity unit commonly used to indicate salt concentration or the salinity of water  
(1 EC = 1 µS/cm). 
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Key achievements in 2012ï13 

1. Endïofïvalley targets across the Basin were reviewed to determine their adequacy and 

appropriateness. This will inform broader BSMS reviews in 2014. 

2. The Basin Plan incorporates realïtime operational salinity targets. They will complement 

existing BSMS salinity targets. 

3. New South Wales continued to operate Australiaôs largest water monitoring network, which 

includes 200 continuously monitored water quality sites, 250 manually sampled water quality 

sites and 5,000 groundwater monitoring bores. 

4. Queensland undertook an operational review of its stream gauging network to determine the 

importance and purpose of each station. 

5. The Condamine Alliance in Queensland led the Baseline Water Quality Monitoring Program to 

collect baseline data to strengthen the development of regional water quality guidelines. 

Element 4: Managing tradeïoffs with available withinïvalley options 

The BSMS nominates state governments as responsible for making sure that any package of  

within-valley management responses (land management, engineering, river flow, living with salt) can 

achieve the agreed salinity targets and, at the same time, meet other catchment health objectives and 

socioeconomic needs. NRM plans are the primary tool for establishing the best package of management 

responses and are developed in consultation with stakeholders. 

Key achievements in 2012ï13 

1. New South Wales progressed the assessment of the impact of land management on EC and 

load. The recent Murrumbidgee EC impact analysis is now being reïrun to include the 

catchments of Muttama and Tarcutta, as well as Jugiong Creek. 

2. Victorian CMAs completed the revision of their regional catchment strategies. The updated 

strategies were launched in May 2013 following an extensive community and stakeholder 

consultation. 

3. South Australia developed the River Murray Operating Plan to optimise the delivery and 

management of water to maximise outcomes for environmental watering priorities, urban 

users and irrigators.  

This delivered good flows over the barrages, lowered salinity levels in the lakes and 

contributed to keeping the Murray Mouth open. 

4. The ACT launched Water for the FutureðStriking the balance: Draft ACT Water Strategy 2013 

for public consultation. 

5. Victoria reinforced the value of the salinity impact zoning approach in the Mallee, and showed 

that waterïuse growth had occurred mainly in low salinity impact zones since unbundling.
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Element 5: Implementing salinity and catchment management plans 

The BSMS requires that any plan that has resulted in or will result in a significant change in land and 

water management must be assessed and reported against the endïofïvalley and Basin targets and 

must be recorded on the salinity registers. 

Key achievements in 2012ï13 

1. Victoria continued to implement actions from the Northern Region Sustainable Water Strategy 

for the management of salinity in the MurrayïDarling Basin. 

2. South Australia reviewed achievement against management action targets in its Murrayï

Darling Basin NRM Plan; three of the four targets are on track to be delivered. 

3. Queenslandôs Condamine Alliance supported improved farming with funding to nearly 7,000 

ha of cropping land and 10,000 ha of grazing land. The Queensland MurrayïDarling Committee 

worked with 63 landholders in six planning groups to improve land management across 26,000 

ha.  

This includes properties in highïrisk salinity areas. 

4. Under the Great Artesian Basin Sustainability Initiative in Queensland, 155 uncontrolled 

flowing bores have been rehabilitated and 8,351 km of inefficient bore drains has been piped, 

saving an estimated 69,200 ML of water and decreasing salinisation risk. 

5. Along with key stakeholders, the ACT Government finalised the Lake Burley Griffin Action 

Plan: a healthier, better functioning lake by 2030. The plan considers catchment and inïlake 

works as well as education and awareness raising and institutional reforms. 

Element 6: Redesigning farming systems 

The BSMS has a research and development component focused on redesigning farming and forestry 

systems in dryland areas to control groundwater recharge. These investigations are aimed at high-rainfall 

grazing, winter rainfall and summer rainfall cropping as the most important dryland agricultural zones for 

salinity management. Researchers face the challenge of identifying ways to effectively control salinity 

without undermining the viability of dryland agricultural industries. The BSMS also highlights new 

industries, such as broadacre saltland agronomy, saline aquaculture and salt harvesting, as worthy of 

further research. 

Key achievements in 2012ï13 

1. New South Wales reported increased activity in programs that improve farming systems, 

particularly those related to grazing, soil health and planning. 

2. Whole-farm planning and modernisation continued to improve farm systems in Victoria.  

Over 30,000 ha of dryland and 17,000 ha of irrigation farms had farm plans created or revised. 

3. A total of 41 salinity investigations were completed in the Victorian North Central CMA, 

covering over 4,000 ha. 
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4. Irrigation systems in South Australia were upgraded though the Australian Government Water 

for the Future program, supporting improved irrigation efficiency and contributing to reduced 

salt loads. 

5. The Healthy HeadWaters Water Use Efficiency Program in Queensland has agreed on 25 

projects to save nearly 19,000 ML. Research is also being conducted on benchmarking centreï

pivot and lateral move irrigation systems. 

Element 7: Targeting reforestation and vegetation management 

Targeted reforestation and vegetation retention are needed in addition to efforts to improve farming 

systems. Deep-rooted perennials offer salinity control benefits, as they use water from greater depths 

throughout the year. They need to be integrated into farming landscapes for both production and 

conservation values. The BSMS cautions against further removal of deepïrooted vegetation and 

highlights the potential for adverse impacts on water quantity and quality, especially inïstream salinities. 

It recommends further investment in the development of financing options for native vegetation 

management, rehabilitation and stewardship, and the commercialisation of shortïrotation tree crops. 

Key achievements in 2012ï13 

1. Over 70,000 ha of land in Victoria had reforestation or vegetation works undertaken to assist 

with salinity recharge management. 

2. Just on 110 ha of saltïtolerant pasture (saltbush) was planted in the Wimmera and Mallee 

regions of Victoria to help manage salinity discharge areas. 

3. South Australia continued to use its River Bend BushBids program to fund remnant 

vegetation management on private land. This program has successfully established 

conservation agreements over nearly 6,000 ha of native vegetation in the MurrayïDarling. 

4. Nearly 4,500 ha of threatened ecological communities was protected through South West 

NRM in Queensland. The Queensland MurrayïDarling Committee supported the protection of 

over 20,000 ha of native vegetation. 

5. New South Wales developed a new environmental outcomes assessment methodology to 

predict the salinity impacts of native vegetation clearing. 

Element 8: Constructing salt interception works 

Salt interception schemes (SISs) along the River Murray are constructed and managed by MDBA on 

behalf of the BSMS partnersðnine joint SIS schemes are currently operational. They are designed and 

operated to protect Basin-wide assets and values and play a critical role in maintaining water quality for 

agricultural, environmental, urban, industrial and recreational uses. The BSMS set a target for SISs to 

reduce average salinity by 61 EC at Morgan by 2007. The achievement of the target is now expected in 

2013ï14, when the new Murtho scheme in South Australia is commissioned.
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Key achievements in 2012ï13 

1. Nearly 323,000 tonnes of salt was diverted away from the River Murray. 

2. The Upper Darling SIS near Bourke, New South Wales, and the Murtho SIS in South Australia 

were substantially completed and were to become fully operational after commissioning in 

2013ï14. 

3. Phase 1 of the refurbishment of the MilduraïMerbein scheme in Victoria neared completion. 

4. Repairs to the Pyramid Creek SIS were completed after extensive flood damage. The scheme 

is now fully operational. 

Element 9: Ensuring Basinïwide accountability 

Accountability for actions with significant salinity impacts on river systems is a core component of the 

BSMS. Partner governments must report to MDBA and the Ministerial Council. They are required to 

submit end-of-valley report cards and to record the salinity outcomes of actions on the salinity registers 

(see next section). Five-year rolling reviews and an annual salinity audit ensure compliance and 

continuous improvement. 

Key achievements in 2012ï13 

1. The Independent Audit Group for Salinity conducted the 11th audit of the BSMS to assess the 

performance of partner governments. 

2. Nine Register A entries and two Register B entries were modified, based on approved 

technical analysis. 

3. A number of salinity models were peer reviewed and assessed as fit for purpose, including the 

numerical groundwater models for the Waikerie to Morgan river reach and the Woolpunda 

reach, and the Sunraysia Eastern Mallee model. 

4. Victoria finalised its rolling fiveïyear reviews of Register B entries for the Victorian northern 

rivers catchments (excluding the Mallee) with the completion of óLegacy of Historyô reviews for 

the highïrisk catchments of the GoulburnïBroken and Loddon.
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The salinity registers  

The salinity registers are a formal accountability mechanism established under the BSMS. Partner 

governments use the registers to inform their investments in salinity management, including joint venture 

arrangements. 

The registers tally actions that have a significant effect on river salinity. Salinity credits and debits are 

recorded on two registersðRegister A and Register B. Any activity that is deemed to change salinity 

levels at Morgan by 0.1EC within 100 years is considered an accountable action. 

Register A records accountable actions that occur after the baseline date (1988 for New South Wales, 

Victoria and South Australia, and 2000 for Queensland and the Australian Capital Territory).  

Jointly funded works and measures are also recorded on this register. 

Register B records óLegacy of Historyô or delayed salinity impacts. Entries to this register represent 

delayed salinity impacts arising from actions taken before 1988 (or, in the case of Queensland, prior to 

2000) that affect salinity levels after 2000. 

Annual reports on the status of accountable actions are submitted to MDBA each year by state and 

territory governments. MDBA then calculates the salinity register entries. A review of the registers is 

subsequently conducted by the Independent Audit Group for Salinity. Table 1 summarises the salinity 

registers for 2012ï13, and is followed by brief explanatory notes on each of the terms used in the first 

column. 

Table 1 Summary of the 2013 salinity register 

Actions 
NSW 
($m/yr) 

VIC 
($m/yr) 

SA 
($m/yr) 

QLD 
($m/yr) 

ACT 
($m/yr) 

Commonwealth 
contribution 
(EC) 

Joint works & 
measures 

2.579 2.579 0.797 0 0 32 

State shared 
works & measures 

0.189 0.189 0 0 0 0 

State actions 2.665 2.103 3.446 tbd tbd 1 

Total Register A 5.432 4.871 4.242 tbd tbd 33 

Transfers to 
Register B 

0.601 0.479 1.391 0 0 0 

Total Register Ba 0.339 -0.306 1.096 0 0 0 

Balanceð 
Registers A & B 

5.772 4.564 5.338 0 0 33 

tbd = to be determined. 

a Total includes transfers from Register A 

Note: Positive numbers ($m/year) indicate credit entries; negative numbers ($m/year) indicate debit entries. 
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Joint works and measures 

The economic benefits arising from SISs are represented in the first row of Table 1 under óJoint works & 

measuresô. The contribution of the Australian Government to the joint works and measures program is 

shown in the last column as EC impact at Morgan. 

State shared works and measures 

The register identifies a specific category for works and measures carried out on a shared basis between 

states. Currently, only New South Wales and Victoria have entered into such arrangements, specifically 

for introducing operating rules for BarmahïMillewa Forest and for making permanent trade accounting 

adjustments from New South Wales to Victoria. 

State actions 

The third row shows the salinity result (benefits minus costs) arising from land and water management 

actions taken by individual states. Activities that increase salinity costs include new irrigation 

development, new drainage scheme construction and wetland flushing. Activities that offset salinity costs 

include improvements to irrigation efficiency and river operations. 

Transfers to Register B 

The óTransfers to Register Bô row shows the proportion of joint works and measures credits used to offset 

debits recorded in Register B. These transfers include the agreed share of Commonwealth credits 

allocated to New South Wales, Victoria and South Australia. 

Total Register A and Total Register B  

The table rows óTotal Register Aô and óTotal Register Bô show cumulative accountability for salinity 

impacts on the river in 2012ï13. 

BalanceðRegisters A and B 

The final row shows the overall register balance. It indicates the extent to which each Basin partner is in 

net credit or debit. Balances may be adjusted as data underpinning the register entries is progressively 

improved. 

Basin salinity target outcomes 

Setting the Basin salinity target at Morgan, South Australia, is discussed under Element 3. MDBA uses 

modelling to assess the impact of current land and water management actions on the salinity outcome at 

this reference point. This modelling is an important way of measuring progress towards the BSMS 

objectives. 

Salinity is modelled over the benchmark period (1975 to 2000) to assess progress and compliance 

against the 95 percentile target of less than 800 EC at Morgan. The model can be used to compare 

outcomes for 2012ï13 levels of development and salinity mitigation against levels of development and 

salinity mitigation at the baseline date in 2000 (prior to strategy commencement). Modelled results for 

2012ï13 indicate compliance at Morgan with salinity levels at 781 EC for 95% of the time. This is the 

fourth year in a row that the target has been met. Monitoring also shows that realïtime average salinity 
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has decreased since 1988, with peak salinity levels dropping. This provides assurance that the BSMS 

has been an effective strategy to manage salt, with real and positive impacts on river salinity. 

MDBA also assesses the salinity impacts of management inventions by comparing the observed river 

salinity against the modelled river salinity without management interventions. 

Figure 1 presents mean daily salinity levels for 2012ï13 recorded at Morgan and simulated (modelled) salinity 

levels representing a óno further interventionô scenario for the same period.  

The óno further interventionô scenario simulates river salinity levels that would have occurred if  

postï1975 SISs, improved land and water management actions and dilution flows were not undertaken.  

The word ófurtherô is used because a number SISs were operating before 1975, so their effects are not 

included in the simulated salinity levels. The simulated óno further interventionô salinity levels are derived 

using river model runs which can model historical salinity levels with and without intervention activities. 

The difference between the observed and the simulated óno further interventionô salinity levels are 

assumed to be the result of management interventions. 

 

Figure 1 Comparison of mean daily salinity levels at Morgan from July 2012 to June 2013 to modelled 1975  
óno further interventionô salinity levels
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Endïofïvalley target outcomes 

Figures 2 and 3 show monitoring results for endïofïvalley in-stream salinity (EC) and salt load 

(tonnes/year), respectively, across the Basin. These maps present 2012ï13 data as a percentage of the 

2000 baseline level. Black circles indicate that the baseline was exceeded during the period, and grey 

circles indicate salinity levels below the baseline. The larger the circle, the greater the baseline salt load 

or salinity concentration at that site. 

Figure 2 shows that salt concentrations were relatively high in the northern Basin. This is believed to have 

been because of strong groundwater base flows carrying high concentrations of salt into the rivers, while 

dry conditions contributed to low overall river flows. This is supported by Figure 3, which shows relatively 

lower salt loads in the northern system caused by low river flows. 

Salt concentrations and salt loads were largely below baseline figures in the southern areas of the Basin. 

This was because of relatively high flow levels caused by good rainfall and storage water levels. 

Data for endïofïvalley targets are collected at approved sites and submitted by state and territory 

governments to MDBA for consolidation at Basin scale. These sites are shown in Figure 2 and also apply 

to Figure 3.
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Figure 2 In-stream salinity (EC) for 2012ï13 and the end-of-valley baseline


