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Victoria’s 2015/16 Annual Status Report presents Victoria’s key achievements in implementing the new 
salinity strategy, Basin Salinity Management 2030 (BSM2030). This is the first year of reporting under the 

BSM2030, which replaced the Basin Salinity Management Strategy 2001-2015 (BSMS) in November 2015. 

Schedule B to the Murray-Darling Basin Agreement (Schedule 1 to the Water Act 2007), which governs the 

implementation of the former BSMS, has not yet been amended to give effect to BSM2030.  While these 

amendments are yet to be agreed to by the Murray-Darling Basin Ministerial Council (MDBMC), the 

jurisdictions have agreed to report in 2016 by implementing the changed reporting requirements under 

BSM2030.  

Commencing from 2017, jurisdictions will provide a comprehensive biennial report to the MDBMC on their 

progress against each of the key elements of BSM2030. The biennial reports will be audited by the 

Independent Audit Group for Salinity. Every other year, jurisdictions will be required to provide a status report 

to the Basin Officials Committee (BOC) along with a summary report for the MDBMC.  

Victoria’s 2016 Annual Status Report forms the first status update under the new strategy. The report meets 

the reporting requirements agreed to by the Basin Salinity Management Advisory Panel (BSMAP) on 20 July 

2016 and provides information about:  

• key achievements in implementing BSM2030 

• outcomes of register entry and model reviews 

• progress on any proposed or new accountable actions 

• Victoria’s Salt Interception Schemes 

• results of flow and salinity monitoring at end-of-valley target (EoVT) sites. 

Victoria delivers on its obligations under the BSM2030 through a collaborative approach with its five northern 

Catchment Management Authorities (CMAs), Goulburn-Murray Water (GMW) who are active partners in the 

implementation of activities to support the BSM2030. 

This Annual Status Report presents Victoria’s implementation of BSM2030 over the 2015/16 financial year 

for the five CMA regions (Figure 1-1) within the Victorian Murray-Darling Basin: 

• North East 

• Goulburn Broken 

• North Central 

• Wimmera 

• Victorian Mallee. 

The status update has a focus on the three CMAs with accountable actions. These are Goulburn Broken, 

North Central and Mallee CMA. More detailed reporting on the full range of salinity activities undertaken by 

all of Victoria’s Northern CMA’s will be presented in the 2017 comprehensive report.  

The status report has been compiled by the Department of Environment, Land, Water and Planning 

(DELWP) with input from each CMA, GMW and the Department of Economic Development, Jobs, Transport 

and Resources (DEDJTR). The names and organisations of information providers are listed in Appendix A.  

1. Introduction 
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Figure 1-1: Victorian CMA regions within the Victorian Murray-Darling Basin 
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2.1 Victoria’s compliance and accountability 

In 2015/16 Victoria remained compliant with Schedule B to the Murray-Darling Basin Agreement (Schedule 1 
to the Water Act 2007). This status report provides a summary of Victoria’s compliance with BSM2030. A full 

statement of compliance will be provided in Victoria’s 2016/17 comprehensive report. 

The Murray-Darling Basin Authority (MDBA) 2016 Salinity Register A (as at 12 August 2016) endorsed by 

the MDBMC is the starting point of Victoria’s salinity accountability reporting for 2015/161.  

Based on the 2015 MDBA Register, Victoria’s net balance of salinity credits equal -33.39 EC, or $6.321 
million/yr (Table 1-1). During the 2015/16 reporting year, Victoria’s salinity debits increased by 0.50 EC 

because of new irrigation development in the Nyah to South Australian Border Salinity Management Plan 

(SMP) area, located in the Victorian Mallee. This is based on MDBA calculations using ready reckoners 

which record a slightly higher progressive total salinity impact estimate than the reported salinity impact 

calculated by the Mallee CMA using the agreed and accredited model (refer to Section 5.3).  

This brings Victoria’s net salinity credit balance to -33.02 EC, or $6,155 million/yr.  

Table 1-1: Victoria’s Register A balance sheet summary 

 

 

Balance at 

31 August 2015 

Change in 2015/16 
Reporting Period 

Balance at 

12 August 2016 

Salinity 
Effect 
(EC at 
Morgan) 

Salinity Cost 
Effect 
($/yr) 

Salinity 
Effect 
(EC at 
Morgan) 

Salinity Cost 
Effect 
($/yr) 

Salinity 
Effect 
(EC at 
Morgan) 

Salinity Cost Effect 
($/yr) 

Credits -54.16 11,365,300 -0.13 52,600 -54.29 11,312,700 

Debits 20.77 -5,044,000 0.5 -114,000 21.27 -5,158,000 

Total -33.39 6,321,300 0.37 -61,400 -33.02 6,154,700 

 

For internal management purposes, Victoria allocates salinity credits to CMAs located within the Victorian 

Murray-Darling Basin. The CMAs use these credits to offset the salinity impact of regional actions and 

activities carried out in implementing their Land and Water Management Plans. Salinity credits are not 

allocated to the Wimmera or North East CMAs as there are no accountable actions in these regions. 

  

 
1. Throughout the report, all River Murray salinity effects, salinity credits, and salinity debits are reported in units of average electrical conductivity (EC, 

µS/cm) of flow in the River Murray at Morgan, South Australia. 

2. Key Achievements 
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Total allocated salinity credits against total salinity debits to date, for the Goulburn Broken, North Central, 

and Mallee CMAs are summarised in Table 1-2. 

Table 1-2 Victorian Register A salinity credit allocation and salinity debits 

CMA region 

Salinity Effect (EC at Morgan) 

Government 
allocation of 
salinity credits  
(EC) 

Salinity debits 
by region in 
2015 MDBA 
Register2 
(EC) 

Salinity debits 
over 2015/16 
reporting 
period 

(EC) 

Salinity debits 
by region in 
2015/16 
(EC) 

Allocated 
salinity credit 
balance 

(EC) 

Goulburn Broken -8.9 1.4 0 1.4 -7.5 

North Central -10.1 2.9 0 2.9 -7.2 

Mallee -20.2 16.3 0.363 16.66 -3.54 

Total -39.2 20.6 0.36 20.96 -18.24 

 

Table 1-2 shows that of the total credits Victoria has allocated to the CMAs (-39.2 EC), - 18.24 EC credits are 

allocated but unutilised by the CMAs. 

2.2 State-wide achievements 

BSM2030 Committee and BSMAP 

An important focus for Victoria in 2015/16 was DELWP’s participation as a member of the inter-jurisdictional 

committee which developed BSM2030. BSM2030 was endorsed by the MDBMC in November 2015. DELWP 

provided policy and technical input to the development of the new strategy and collaborated with regional 

partners through the Victorian Salt Disposal Working Group (VSDWG) to provide a consolidated perspective. 

During 2015/16, DELWP worked with other jurisdictions and the MDBA on the initial tasks to implement the 

BSM2030. These included: completion of an agreed trial plan for responsive management of Salt 

Interception Schemes (SIS), development of drafting instructions to amend Schedule B, establishment of 

more efficient reporting and administrative arrangement and a workshop and discussion on the Mallee 

Legacy of History knowledge priority. 

Technical Working Group for Salinity Modelling (TWGSM)  

Victoria participated as a member of the inter-jurisdictional TWGSM, established in 2016, to guide the 

transition from MSM-BIGMOD to the SOURCE modelling platform for assessment of the salinity register.  

The role of the group is to discuss and advise the MDBA about the significant issues for estimating salinity 

impacts that need to be resolved prior to the approval of SOURCE. Victoria will continue to participate as a 

member of this working group in 2016/17. 

Victorian Salt Disposal Working Group (VSDWG) 

The VSDWG advises the DELWP Deputy Secretary of the Water and Catchments Group on the 

management of Victoria’s salinity debits and credits, and provides advice on Victoria’s compliance with basin 

salinity management obligations (DSE, 2011a). 

VSDWG continues to meet on a quarterly basis and provides input to the development of the BSM2030. In 

addition to their contribution to the development of the BSM2030, the CMAs presented several accountable 

action and model methods and reviews to the VSDWG for endorsement prior to submitting the reviews to the 

MDBA for approval. Further detail about this work is provided in Section 3.  

 
2. Based on MDBA Register A as at 31/08/2015 

3. Reflects increase in irrigation development for Nyah to SA Border Salinity Management Plan reported by Mallee CMA using the accredited model to 

calculate impacts. This total may not reflect the debit recorded on the MDBA 2016 register. 
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Basin-wide Core Salinity Monitoring 

Under BSM2030, partner governments and the MDBA must nominate critical salinity water monitoring sites 

to define a Basin-wide Core Salinity Monitoring Network. To meet this requirement Victoria commenced a 

project in 2015/16, in conjunction with the CMAs and DEDJTR, to identify and assess the surface and 

groundwater monitoring locations which support Victoria’s accountable actions, delayed salinity impacts, 

salinity models, and end-of-valley targets. This project will provide a database of Victorian monitoring sites 

that support Victoria’s salinity accountability, and a set of maps that will display the monitoring locations and 

geographical extent of accountable actions and delayed salinity impacts. 

Once established and in accordance with the reporting requirements under BSM2030, from 2018, Victorian 

will report any changes to the Basin-wide Core Salinity Monitoring Network annually to the MDBA as part of 

BSM2030 reporting. 

2.3 Dryland salinity 

Programs within the Murray-Darling Basin dryland areas were undertaken to monitor and analyse 

groundwater and salinity trends, provide extension and training to landholders and support on-ground works. 

Specific areas of dryland salinity research and development activities undertaken in 2015/16 to support the 

BSM2030 included: 

• providing advice and information to local governments about salinity within planning overlay processes and 

also on the groundwater/salinity impacts of providing additional water to local aquatic assets for 

recreational, aesthetic or environmental purposes 

• monitoring the suite of dryland salinity bores within the North Central, Goulburn Broken, North East and 

parts of Wimmera CMA regions as part of a “watching brief” by DEDJTR on salinity and groundwater 

trends in Victoria.  The monitoring data is also used to determine any likely emerging impact of salinity on 

key environmental and productive assets.  

• monitoring of dryland salinity bores in the Mallee region continued to be undertaken by the Mallee CMA. 

• assisting in identifying which of the Register B bores in Loddon, Campaspe, Goulburn Broken, Ovens and 

Kiewa will form part of Victoria’s Basin-wide Salinity Monitoring Network.  These bores will also inform 

Victoria’s EoVT assessments. 

• produced a “Victorian Salinity Research Newsletter” to communicate with key stakeholders, highlight 

project findings and encourage feedback and comments about salinity research in Victoria. Examples of 

ongoing and new topics covered in the newsletter in 2015/16 included providing rainfall and groundwater 

recharge updates, outlining the potential of small scale desalination units during dry times, explaining 

hydrogeological terms, information on the management and maintenance of bores, and living with high 
water tables i.e. in Donald. 

• contributing to a research project (ARC linkage) being led by University of Melbourne to develop a 

Groundwater Statistics Toolbox.  The tool will allow users to more easily derive greater quantitative 

information from groundwater monitoring data including filling gaps in observed hydrographs (interpolation 

and extrapolation), and separating hydrographs into individual drivers such as climate and pumping. 

2.4 Regional achievements 

2.4.1 Goulburn Broken 

Salinity Technical Advisory Committee (STAC) 

Goulburn Broken CMA continued to work closely with the North Central CMA, DELWP and the GMW’s 

Connections Project (GCP) as part of the multi-agency working group, STAC. STAC addresses salinity 

issues associated with irrigation modernisation in northern Victoria such as the impacts of disposal of surface 

and groundwater back into modernised irrigation channels. The GCP underwent a significant re-set in 2016, 

which may have implications for final assessments of salinity impacts. The re-set will include some changes 

to on ground works programs and the timeline for completion of GCP physical works has been extended by 

two years to 2020. 
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Matters addressed by STAC in 2015/16 included: 

• development of a proposal to adapt GMW groundwater pump operational procedures to accommodate 

changes to groundwater disposal because of the GCP. The proposal includes the introduction of Goulburn 

River flow and salinity triggers to manage disposal of groundwater to drains. 

• development of a process to distinguish between Stage 1 and Stage 2 GCP salinity impacts to inform 

agreements on the apportionment of salinity credits and debits between the Victorian and Commonwealth 

governments and the interim reporting of salinity impacts. 

• assessment of salinity monitoring and impact assessment and modelling requirements arising from the 

implementation of GCP and associated costs. 

Drainage outfalls 

Significant progress continues to be made in the Goulburn Murray Irrigation District reducing drain outfalls 

through the implementation of drain management plans and improved farm water management.  

The Shepparton Irrigation Region Salt and Water Balance Project (SIRSWBP) 

The SIRSWBP continued development of the Salinity Risk Management System (SRMS) during 2015/16.  

The web-based SRMS aims to ensure that salinity and sub-surface drainage threats are understood and 

appropriately managed and will assist decisions about the location, operation and timing of sub-surface 

drainage measures for irrigation.  The SRMS is scheduled to ‘go live’ in 2016/17. 

2.4.2 North Central 

Kerang Lakes REALM Model (KLM) upgrade 

In 2015/16, the upgraded KLM was endorsed by BSMAP, following the finding of the peer reviewer that the 

model is “fit for purpose”, for assessing all items on the salinity register within the Torrumbarry System. The 

updated model will be used to assess salinity impacts for several register entries and will be used in 

assessing and adding the impacts of the Victorian Mid-Murray Storages as a new accountable action for 

Victoria.  The upgraded KLM will be used for the following proposed and current register entries: 

• Victorian Mid-Murray Storages (new accountable action to include Lake Charm component) 

• Tragowel Plains Drains at 2002 level 

• Kerang Lakes/Swan Hill SMP (modified accountable action) 

• Woorinen Irrigation District Excision (WIDE, modified accountable action) 

• Church’s Cut Decommissioning 

• Pyramid Creek SIS 

• Loddon Catchment Legacy of History (Register B). 

2.4.3 Victorian Mallee 

The Mallee Region Salt Procedures Manual  

This manual complements the Manual for Victoria’s Salinity Accountability in the Murray-Darling Basin (DSE 

2011b), providing details on regional salinity management for irrigation areas in the Mallee and describes 

regional implementation of the BSMS.  This continues to be reviewed and updated to reflect policy changes 

and improvements in operation. 

The Victorian Mallee Irrigation Development Guidelines 

The guidelines include a risk assessment approach to determine what process will be triggered for 

redevelopment proposals. The guidelines ensure redevelopments meet best practices standards to minimise 

the impact on third parties and the environment, including salinity.  This document is currently being 

reviewed, including the incorporation of feedback provided by stakeholders involved in the irrigation 

development process.  The draft revised guideline has been circulated to stakeholder organisations for 

endorsement. Alongside this document, information packages have been designed for landholders 
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describing the development approvals process for both Water-Use Licence/Irrigation and Drainage 

Management Plans and Water Infrastructure development. 

Environmental Watering 

Environmental watering in the Mallee occurs under the Mallee Waterway Strategy and is guided by an 

Environmental Water Management Plan (EWMP) for each nominated waterway management unit, or 

individual waterway. Waterway management units and individual waterways occur within three waterways 

jurisdictions: Nyah – South Australian Border, the Wimmera-Mallee Pipeline Wetlands, and the wetlands 

within The Living Murray program. Environmental watering events are further subject to seasonal scenarios, 
i.e. less watering occurs in ‘dry’ or ‘drought’ years, when less water is available.  

Under this framework, a total of 31 EWMPs have been developed in consultation with land managers, 

community groups and other stakeholders; with 11 of the EWMPs developed in 2015/16. Salinity implications 

to the Murray River have been evaluated in the development and implementation of all EWMPs. Five 

EWMPs have specifically employed salinity modelling to determine suitable watering regimes that minimise 

salinity impact.   
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3.1 Summary of review activities in 2015/16 

A summary of the status of Victoria’s review activities in 2015/16 is provided in Table 3-1, with further details 

provided in the following sections.  

This status update is consistent with the MDBA’s draft BSM2030 review plan which has been agreed to by 

BSMAP and which will be presented to the BOC in October 2016 for formal endorsement. BSM2030 has 

introduced a risk-based approach to assigning review frequencies allowing review cycles of up to ten years 

for lower risk entries.  Previously, under the BSMS a review of each register entry was required every five 

years. The new approach to assigning review frequency reflects the maturity of the salinity program. Most 

register entries have now been reviewed several times and reduced review frequency for lower risk register 

items will assist efficiencies in delivering the salinity program.  

The BSM2030 review plan will be considered by MDBA and BSMAP on an annual basis and may be subject 

to amendment on the advice of contracting governments. 

Table 2-1 Status of BSM2030 Register A and Register B Victorian State Accountable Action Reviews in 2015/16 

Victorian State works and measures 
Last 
Review  

Review 
Due 

Status 

Register A entries 

Barr Creek Catchment Strategy 2013 2018 In progress. Review commenced in 2015/16 

Tragowel Plains Drains at 2002 level 2013 2017 In progress. Review commenced in 2015/16 

Shepparton SMP 2008 2017 In progress. Review commenced in 2015/16. 

Nangiloc-Colignan SMP 2013 2023 Review not due until 2023. 

Nyah to SA Border SMP - Irrigation 

Development 

2014 2018 Review not due until 2018. 

Kerang Lakes/Swan Hill SMP 2010 2017 This review is scheduled to commence in 2016/17 

and will be considered alongside the assessment 

of the new Victorian Mid-Murray Storages Register 

A entry. 

Campaspe West SMP 2010 2017 In progress. Review commenced in 2015/16. 

Psyche Bend 2011 2017 Review submitted to MDBA for Independent Peer 

Review. 

Permanent Trade Accounting 

Adjustment - Victoria to SA 

2005 2017 Entry will be considered for review and update in 

the transition to the new MDBA river model. 

Woorinen Irrigation District Excision 2010 2017 This five-year review is scheduled to commence in 

2016/17 and will be considered alongside the 

assessment of the new Victorian Mid-Murray 

Storages Register A entry. 

Mallee Drainage Bore 

Decommissioning 

2013 2018 Review due in 2018.  

Sunraysia Drains Drying up  2011 2017 Review submitted to MDBA for Independent Peer 

Review. 

Lamberts Swamp 2011 2017 Review submitted to MDBA for Independent Peer 

Review. 

Church’s Cut Decommissioning 2010 2016 Review submitted for endorsement by BSMAP and 

MDBA in conjunction with the Pyramid Creek SIS 

Review. 

3. Register Entry and Model Review Outcomes 
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Victorian State works and measures 
Last 
Review  

Review 
Due 

Status 

RISI - Stage 1 Vic 2010 2016 Review submitted to MDBA for Independent Peer 

Review. 

Register B entries 

Victorian Mallee – Dryland 2010 2019 Completion of next review delayed until 2019 to 

enable guidance from BSM2030 knowledge 

priority. 

Victorian Mallee – Pre-88 Irrigation 2010 2019 Completion of next review delayed until 2019 to 

enable guidance from BSM2030 knowledge 

priority. 

Campaspe Catchment Legacy of 

History 

2011 2018 Review due in 2018 in conjunction with other Vic 

catchment LoH reviews. 

Goulburn Catchment Legacy of History 2013 2018 Review due in 2018 in conjunction with other Vic 

catchment LoH reviews. 

Loddon Catchment Legacy of History 2013 2018 Review due in 2018 in conjunction with other Vic 

catchment LoH reviews. 

Kiewa Catchment Legacy of History 2011 2018 Review due in 2018 in conjunction with other Vic 

catchment LoH reviews. 

Ovens Catchment Legacy of History 2011 2018 Review due in 2018 in conjunction with other Vic 

catchment LoH reviews. 

 

3.2 Goulburn Broken Reviews 

Goulburn Broken CMA commenced the review of the Shepparton Irrigation Region (SIR) SMP. The SIR SMP 

was developed to minimise the threat posed to agriculture in the SIR from water logging and salinity. The 

project methodology for assessing the accountable salinity impacts associated with the SIR SMP was 

developed and presented to the VSDWG for endorsement. The review is due to be completed in 2016/17. 

3.3 North Central Reviews 

North Central CMA commenced the following Register A reviews: 

Barr Creek Catchment Management Strategy  

This accountable action provides a credit for Victoria through the implementation of actions to reduce historic 

high salt loads from the Barr Creek Catchment. North Central CMA conducted a review workshop with 

combined technical, community and agency representatives to consider the status of the strategy and the 

available data set, and to develop a staged approach to undertaking the assessment. Work to define the 

assessment methodology and modelling approach is underway, and the review is due for completion in 

2018. 

Campaspe West SMP 

This accountable action represents the salinity impact of surface water drains and shallow groundwater 

pumps which were installed in the late 80s and early 90s to manage high groundwater levels in the 

Campaspe West Irrigation Region. The region was disconnected from the irrigation channel network in 2011 

(following the completion of the last review) as part of the GCP Stage 1. Consequently, this review will 

consider the impact of removing water from the landscape, changed water sources, and improved irrigation 

practices. The method for conducting the review was endorsed by VSDWG in May 2016. The review is due 

to be completed in 2016/17.  
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Tragowel Plains Drains at 2002 level 

Tragowel Plains Drains accountable action assesses the salinity impact of surface water drains and trade out 

of water allocations from the Tragowel Plains region. The project method for the current review was 

endorsed by the VSDWG in June 2016. The review is due to be completed in 2016/17. 

Church’s Cut Decommissioning 

This accountable action assesses the effect of Victoria’s decommissioning of Church’s Cut, which prior to 

infilling was a point source of salinity to the Murray River. The Church’s Cut Decommissioning review was 

undertaken as part of the review of the Pyramid Creek Groundwater Interception Scheme joint accountable 

action, led by GMW and MDBA. The reviews were assessed as ‘fit for purpose’ by an independent peer 

review and have been submitted to BSMAP for consideration. 

3.4 Victorian Mallee Reviews 

In 2015/16, four Register A reviews were submitted to the MDBA for independent peer review: 

Reduced Irrigation Salinity Impact (RISI) Stage I 

The RISI accountable action assesses the reduced accessions to the regional groundwater system through 

improved irrigation management and reduced leakage from the irrigation supply system. The RISI review 

was undertaken in conjunction with NSW and included changes to the EM2.3.1 model that underpins the 

action.  The changes to the model were made to improve the confidence of the model output and resulted in 

the development of EM2.4. The independent reviewer found the EM 2.4 ‘fit for purpose’ for assessing RISI 

Stage 1 Register A entries subject to resolving several register entry scenarios. The review is to be 

presented to BSMAP for endorsement in 2016/17. 

Victoria will use EM2.4 as one of six numerical models to be developed for the next assessment of the Nyah 

to the South Australian Border Salinity Management Plan accountable action. This work, the Model 

Refinement Project, commenced in 2015/16 and is due for completion in 2017. 

Lambert Swamp  

Lambert Swamp accountable action assesses the salinity credit from the cessation of pumping saline brine 

from Lambert Swamp to the Murray River. The review concluded that the salinity credit of -3.0 EC should be 

retained. The final independent peer review report is in preparation. 

Sunraysia Drains Drying Up 

Sunraysia Drains Drying Up (also referred to as Drying of the Drains) accountable action assesses reduced 

irrigation drainage flows in response to improved water management and changes to the irrigation footprint 

in the Sunraysia area. The reduced drain flows have led to reduced salt discharge into the river via the 

drainage network. The review found that the Sunraysia Drying of the Drains accountable action of -2.2 EC 

should be retained. The final independent peer review report is in preparation. 

Psyche Bend Lagoon (PBL) Diversion Scheme 

The PBL Diversion Scheme Accountable Action involves minimisation of saline discharge to the River 

Murray, coupled with occasional flushing events to control overall accumulation of salt in PBL. The review 

found that the Psyche Bend Lagoon Diversion Scheme accountable action of -2.1 EC credit should be 

retained. The final independent peer review report is in preparation. 
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In 2015/16, Victoria progressed work on potential new actions, as follows: 

• the update of KLM, which will be used to simulate the operation of the Victorian Mid-Murray Storage 

(VMMS), was completed. The VMMS is an action under The Living Murray and the salinity impacts of the 

VMMS will be added to the salinity register as a new accountable action. 

• a desktop qualitative salinity impact assessment of the Benwell Surface Water Management System was 

commenced in 2016 to determine whether the project will be an accountable action. The project is 

designed to provide 4,840 ha of surface water management in the Loddon Campaspe Irrigation Region 

and is currently on hold due to funding constraints. 

• work continued toward providing a comprehensive assessment of the salinity impacts of the GCP. Impacts 

from the GCP will be reported as part of current accountable actions and will also result in new 

accountable actions. The current review of the SIR SMP will include a preliminary assessment of the 

impacts of the GCP outfall reduction works to date. 

• nine Victorian Sustainable Diversion Offset business cases were endorsed by the MDBMC in April 2016 

which included preliminary salinity impact assessments. Several the SDL projects may result in new 

accountable actions. The next phase of implementation will entail detailed design and further work to 

ensure third party impacts have been appropriately assessed. This will include further evaluation and 

modelling of real-time and long-term salinity impacts as design and operation details are refined.  

4. New Accountable Actions Update 
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Victoria manages its obligation ‘to keep the total of salinity credits in excess of, or equal to, the total of any 

salinity debits to it in Register A’ (Clause 16(1) (a) Schedule B) by allocating salinity credits to the CMAs. It is 

the responsibility of the CMAs to ensure that the salinity debits in their region do not exceed their salinity 

credit allocation.  

No additional salinity credits have been allocated to any of the five CMAs within the Victorian Murray-Darling 

Basin since 2013/14. The salinity credit allocations to Victorian CMAs with accountable actions on the MDBA 

Register A are provided in Table 2-2. 

The following section provides a summary of each of the CMA’s regional registers and any salinity impacts 

incurred in 2015/16. 

5.1 Goulburn Broken 

Over the period from July 2015 to June 2016, there was no change in salinity debits at Morgan, based on 

estimated salinity impacts from accountable actions in the region. This was due to there being no 

opportunities to operate the public salinity control pumps during the 2015 winter-spring period due to 

insufficient flows in the Murray River. 

Estimates of progressive total salinity debits in the Goulburn Broken CMA region, because of drainage works 

implemented in the SIR, are listed below in Table 4-1. The table includes allowances for works implemented 

prior to July 1991, for which no clear records are available. Due to the limited development of the drainage 

network and pump infrastructure the Goulburn Broken CMA did not incur any additional salinity debits in 

2015/16 (see Table 4-1).  

Table 4-1 Progressive total of salinity debits in the SIR to June 2016 

Accountable Action components of the 
Shepparton Salinity Management Plan 

Salinity debits (EC) 

Up to 2014/15 Incurred in 
2015/16 

Balance as at 30 
June 2016 

Surface Water Management Systems  -0.6  0.0  -0.6  

Public Groundwater Pumps  1.8  0.0 1.8  

Horticultural Sub-Surface Drainage  0.2  0.0  0.2  

Total  1.4  0.0  1.4 

5.2 North Central 

Over the period from July 2015 to June 2016, there was no change in salinity debits at Morgan, based on 

estimated salinity impacts from accountable actions in the region (see Table 5-2). 

Table 1-2 North Central Accountable Actions in the MDBA Register A 

MDBA Register A (Accountable Actions) Salinity Debits (EC) 

Balance as at 31 
August 2015 

Incurred in 
2015/16 

Balance as at 30 
June 2016 

Tragowel Plains Drains at 2002 Level 0.2 0.0 0.2 

Kerang Lakes/Swan Hill SMP 1.6 0.0 1.6 

Campaspe West SMP 0.3 0.0 0.3 

Woorinen Irrigation District Excision 0.8 0.0 0.8 

Total 2.9 0.0 2.9 

5. Regional Registers 
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5.3 Victorian Mallee 

The 2015/16 estimation of salinity impact from new irrigation development against the Nyah to the South 

Australian Border SMP was 0.36 EC, with a progressive total salinity impact of 16.26 EC (Table 1-3). 

Calculations were undertaken using the agreed and accredited model (SKM, 2001) as presented in Table 

1-3. The salinity impact calculations based on MDBA updated ready reckoners registers a slightly higher 

progressive total salinity impact estimate of 16.4 EC.  

Table 1-3  Mallee summary of salinity credit uptake to 30-June-2016 

MDBA Register A (Accountable Actions) Salinity Debits (EC) 

Balance as at 31 
August 2015 

Incurred in 
2015/16 

Balance as at 30 
June 2016 

Nangiloc-Colignan SMP 0.4 0.0 0.4 

Nyah to SA Border SMP 15.9 0.36 16.26 

Mallee Total 16.3 0.36 16.66 

Note: Discrepancies between these estimates and the MDBA salinity register are a result of misalignment 

between MSM-BigMod which is used for MDBA biannual register calculations and the accredited and agreed 

model (SKM, 2001) which is used in regional calculations. 
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A summary of Victoria’s salt interception activities is provided below and in Table 5-1. 

Barr Creek Drainage Diversion Scheme 

The Barr Creek Drainage Diversion Scheme has continued to be effective in reducing base salt loads in the 

Murray River by diverting drainage flows and intercepted saline groundwater from the Barr Creek catchment 

to the Tutchewop disposal basins.  The 2015/16 period has seen the scheme operate according to the 

agreed rules, diverting 2,721 ML of drainage water containing approximately 14,828 tonnes of salt to the 

disposal basins. 

Mildura-Merbein Salt Interception Scheme 

The original Mildura-Merbein Scheme was built in the 1970s and 1980s to intercept groundwater discharge 

to the Murray River caused by local groundwater mounds that developed because of irrigation practices and 

associated drainage water management practices. This scheme was officially decommissioned in 2012, 

although operation ceased in 2010. The newly refurbished scheme commenced operations and was 

commissioned in 2014/15. In 2015/16, 1,785 ML of groundwater with a corresponding salt load of 

99,006 tonnes were pumped. This reflects the first full year of operation since 2009/10. 

Pyramid Creek Groundwater Interception Scheme 

The Pyramid Creek Groundwater Interception Scheme intercepts saline groundwater that could have 

otherwise discharged to the Pyramid Creek.  Previously this salt caused significant negative impacts upon 

the north central region’s agricultural production, the environmental attributes of the Ramsar listed Kerang 

Lakes, and downstream Murray River water users. 

In 2015/16, 1,083 ML of groundwater with a corresponding salt load of 26,762 tonnes was intercepted.  

These flows were diverted to constructed drainage basins from which salt is harvested by a private operator.  

Table 5-1 Summary of Victorian Salt Interception Schemes 

Salt Interception Scheme Volume Pumped (ML) Salt Load Diverted 
(Tonnes) 

Average Salinity  
(EC) µS/cm) 

Pyramid Creek 1,083 26,762 41,299 

Barr Creek 2,721 14,828 12,658 

Mildura-Merbein 1,785 99,006 80,748 

 

6. Salt Interception Schemes 
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The original intent for the establishment of EoVT was to protect key values and assets in the valleys while 

allowing further rises in salinity, in effect, providing a ‘cap’ on salinity from valleys. The contemporary 

understanding is that future increase in salt loads from most valleys is likely to be small. However, monitoring 

at EoVT is still required under BSM2030 to continue to provide a valley scale context to the identification and 

management of salinity risk to shared water resources and within-valley assets. 

In the 2015/16 reporting year, each Victorian valley for which an EoVT has been adopted, was monitored 

and the results included below. 

7.1 Recorded stream salinities in 2015/16 

Annual salinity and salt loads in 2015/16 at EoVT sites were compared to the salinity targets for reference 

purposes only (Table 6-1). EoVT results are assessed using daily flow and salinity models of the relevant 

valleys over the 25-year benchmark period from 1975 to 2000. Therefore, the salinity and salt load estimates 

for any one year do not indicate whether an EoVT has been achieved.  

The results (presented in Table 1-2 - and Figures 7.1 to 7.8) indicate that the median salinity in the Ovens, 

Kiewa, Goulburn and Wimmera continued to be below the end-of-valley median target during the 2015/16 

reporting year. Median salinities in the Broken, Campaspe and Loddon Rivers for 2015/16, similar to 

observations in 2014/15, exceeded those of the respective values for EoVT.  The implications of these 

exceedances for Murray River salinities were minor because the tributary flows were diluted by the much 

higher flows of the river. 

The streamflow and salinity data for some of these rivers were incomplete due to conditions outside of the 

instrumentation threshold, interference to monitoring infrastructure and faulty instrumentation. These periods 

of limited data were predominately of short duration and were infilled using interpolation techniques. At the 

Avoca EoVT reporting site, similar to conditions in 2014/15, there was little or no flow and therefore salinity 

levels could not be monitored. It can be concluded that the total salt load from the Avoca River to the Murray 

River was low given the very low flows4. 

Salt loads for Kiewa, Ovens and Wimmera rivers (t/yr) were again below the median target for 2015/16. 

 
4. Flows of less than 0.01 ML/day are not recorded by the gauge at the Avoca EoVT reporting site 

7. End-of-Valley Targets Summary Results 
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Table 6-1 End-of-valley targets for Victoria (SKM, 2005) 

Region Valley 

Baseline Conditions 

(1 Jan 2000) 

End-of-Valley Targets 

(as percentage of Baseline) 

End-of-Valley Targets 

(as absolute value over the 

Benchmark Period, 1975-2000) 

Valley Reporting Site 
AWRC Site 

Number 

Salinity 

(EC µS/cm) 

Salt Load 

(t/yr) 

Salinity 

(EC µS/cm) 

Salt Load 

(t/yr) 

Salinity 

(EC µS/cm) 

Salt 

Load 

(t/yr) 

Median 

(50%ile) 

Peak 

(80%ile) 

Mean Median 

(50%ile) 

Peak 

(80%ile) 

Mean Median 

(50%ile) 

Peak 

(80%ile) 

Mean 

North East* Ovens 72 100 54,000 100% 100% 101% 72 100 54,540 Ovens River @ 

Peechelba-East 

403241 

Kiewa 47 55 19,000 100% 100% 100% 47 55 19,000 Kiewa River @ 

Bandiana 

402205 

Goulburn 

Broken 

Goulburn 99 150 166,000 100% - - 99 - - Goulburn River @ 

Goulburn Weir 

405259 

Broken 104 130 15,000 136% - - 141 - - Broken Creek @ 

Casey's Weir 

404217 

North Central Avoca 2,060 5,290 37,000 102% - - 2,096 - - Avoca River @ 

Quambatook 

408203 

Loddon 750 1,090 88,000 95% - - 711 - - Loddon River @ 

Laanecoorie 

407203 

Campaspe 530 670 54,000 78% - - 412 - - Campaspe River @ 

Campaspe Weir 

406218 

Wimmera* Wimmera 1,380 1,720 31,000 100% 100% 100% 1,380 1,720 31,000 Wimmera River @ 

Horsham Weir 

415200 

Victorian 

Mallee 

Vic Mallee Zone 380 470 1,300,000 - - - +15EEC** - - River Murray@ 

Lock 6 

426200 

*Interim targets only.  
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Table 1-2 -Monitoring results of salinity and salt loads at EoVT in the 2015/16 reporting period 

Region Valley Reporting site 

AWRC 

Site 

Number 

End-of-Valley Targets 

(as absolute value assessed over the 

Benchmark Period, 1975-2000) 

2015/16 monitoring results 
Comparison of monitoring results to 

End-of-Valley Target value 

Salinity 

(EC µS/cm) 

Salt Load 

(t/yr) 

Salinity 

(EC µS/cm) 

Salt Load 

(t/yr) 

Salinity 

(EC µS/cm) 

Salt Load5 

(t/yr) 

Median 

(50%ile) 

Peak 

(80%ile) 
Mean 

Median 

(50%ile) 

Peak 

(80%ile) 
Total 

Median 

(50%ile) 

Peak 

(80%ile) 
Total 

North 

East 

Ovens Ovens River @ 

Peechelba-East 

403241 72 100 54,000 61 79 21,500 Below 

target 

Below 

target 

Below 

target 

Kiewa Kiewa River @ 

Bandiana 

402205 47 55 19,000 41 52 13,400 Below 

target 

Below 

target 

Below 

target 

Goulburn 

Broken 

Goulburn Goulburn River @ 

Goulburn Weir 

405259 99 - - 65^ 70^ 16,800^# Below 

target 

  

Broken Broken Creek @ 

Casey's Weir 

404217 141 - - 180##* 194## 3,500# Above 

target 

  

North 

Central 

Avoca Avoca River @ 

Quambatook 

408203 2,096 - - No flow^ No flow^ 0^    

Loddon Loddon River @ 

Laanecoorie 

407203 711 - - 823^* 938^ 18,900^ Above 

target 

  

Campasp

e 

Campaspe River @ 

Campaspe Weir 

406218 412 - - 646^* 669^ 10,400^# Above 

target 

  

Wimmera Wimmera Wimmera River @ 

Horsham Weir 

415200 1,380 1,720 31,000 1,467^ 1,639^ 2,800^ Below 

target 

Below 

target 

Below 

target 

Mallee Vic Mallee 

Zone 

River Murray @ 

Lock 6 

426200 +15EEC6^

^ 

- -       

Guide to table: 

^ Missing data due to instrument damage or conditions outside of instrumentation threshold- where feasible, data is interpolated using available data for salt load calculations; #  Salt load calculated using 

flow and salinity (EC) from downstream gauging station; ## Salinity data from downstream gauging station;  * Salinity exceeded target, but should not be deemed a threat to the River Murray, ^^ The target 

relates to Victoria’s contribution to river salinity throughout the entire Mallee zone. This contribution is assessed using the EM2 model, rather than modelled surface water salinity. 

 
5. Where flow and/or EC data is missing, salt load calculations for EoVTs has required interpolation of available data. 

6. Equivalent Electrical Conductivity – refer to Basin Salinity Management Strategy Operational Protocols Version 2.0, Murray-Darling Basin Commission, Figure 4, pg. 100. 
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7.2 Flow and salinity plots 

Figure 1-1 Available flow and salinity record for Kiewa River @ Bandiana, 1 July 2015 to 30 June 2016 

 

Figure 1-2 Available flow and salinity record for Ovens River @ Peechelba-East, 1 July 2015 to 30 June 2016 
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Figure 1-3 Available flow and salinity record for Broken Creek @ Casey’s Weir7, 1 July 2015 to 30 June 2016 

 

Figure 1-4 Available flow and salinity record for Goulburn River @ Goulburn Weir8, 1 July 2015 to 30 June 2016 

 

 
7. Broken Creek EoVT site (404217) does not measure EC and missing a large proportion of flow data therefore a downstream gauge (404224) was used 

for EC and flow. 

8. Goulburn River EoVT site (405259) does not measure daily flow. Annual flow data was sourced from a downstream gauge (405200). 
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Figure 1-5 Available flow and salinity record for Avoca River @ Quambatook9, 1 July 2015 to 30 June 2016 

 

Figure 1-6 Available flow and salinity record for Campaspe River @ Campaspe Weir10, 1 July 2015 to 30 June 2016 

 

 
9. Flows at the Avoca River EoVT site (408203) were too low for measurement. 

10. Campaspe River EoVT site (406218) does not measure daily flow. Flow data was sourced from a downstream gauge at Rochester (406202). 
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Figure 1-7 Available flow and salinity record for Loddon River @ Laanecoorie11, 1 July 2015 to 30 June 2016 

 

Figure 1-8 Available flow and salinity record for Wimmera River @ Horsham Weir, 1 July 2015 to 30 June 2016 

 

 
11. Salinity data infilled using low flow and salinity relationships over the 2014/15 data collection period due to an equipment malfunction from 28 April to 

30 June 2016. 
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Table 1-3 Key information providers to Victoria’s 2015/16 BSM2030 Annual Status Report 

Region Contact name and Organisation 

Goulburn Broken Carl Walters 

Goulburn Broken CMA, Tatura 

Mark Potter 

Goulburn-Murray Water, Tatura 

North Central James Burkitt and Tim Shanahan 

North Central CMA, Huntly 

Wimmera Joel Boyd 

Wimmera CMA, Horsham 

Mallee Deidre Jaensch 

Mallee CMA, Mildura 

North East Natalie Dando  

North East CMA, Wodonga 

Salt Interception Works Paul Saunders 

Goulburn-Murray Water, Kerang 

Land Health Dugal Wallace, Anja George and Greg Turner 

Department of Economic Development, Jobs, Transport and Resources 

Sustainable Irrigation Susan Ryan, Maggie Xipolitos and Jenn Learmonth 

Department of Environment, Land, Water and Planning 
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