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1. Executive Summary 

This Comprehensive Report presents Victoria’s accountability and achievements in implementing the 

Basin Salinity Management 2030 (BSM2030) strategy in 2018/19, and includes highlights from 2017/18.  

The Department of Environment, Land, Water and Planning (DELWP) takes the lead on reporting 

Victoria’s compliance under BSM2030, with support from Goulburn Broken Catchment Management 

Authority (CMA), North Central CMA, North East CMA, Mallee CMA, Wimmera CMA, Goulburn-Murray 

Water and Department of Jobs, Precincts and Regions (Agriculture Victoria). 

Salinity Accountability Framework  

Victoria reconfirmed its commitment to salinity management in the Murray-Darling Basin through Water 

for Victoria (https://www.water.vic.gov.au/water-for-victoria) (2016). Water for Victoria is the State’s 

strategic plan for managing its water resources. It sets a long-term direction for managing water 

resources in the context of climate change and a growing population.  

Victoria remains compliant with Schedule B to the Murray-Darling Basin Agreement (Schedule 1 to the 

Water Act 2007). Victoria’s net balance on the Murray-Darling Basin Salinity Register A as of 11 

September 20191 is -24.8 EC credits or $4.959 million/yr.  

There were two changes to Victoria’s Register A balance in 2018/19;  

• an increase in debit of 0.3 EC2 attributed to the Nyah to the South Australian Border Salinity 

Management Plan (SMP). This accounts for irrigation development in the Victorian Mallee region; and  

• an increase in credit of -0.3EC attributed to the Mallee Drainage Bore Decommissioning accountable 

action, which was previously listed on the provisional register.  

During the reporting period Victoria progressed work to assess new and existing accountable actions, 

including Victorian Mid-Murray Storages (VMMS) and Connections Project. 

Environmental watering activities such as the Victorian Murray Floodplain Restoration Program 

(VMFRP) (previously Sustainable Diversion Limit offset projects) are being incorporated into Victoria’s 

accountability framework as projects are approved and implemented. Preliminary salinity investigations 

indicate that two VMFRP may result in new accountable actions. 

Management of Salt Interception Schemes (SIS)  

The three Victorian salt interception schemes (SIS): Barr Creek Drainage Diversion Scheme, Mildura-

Merbein Salt Interception Scheme and Pyramid Creek Groundwater Interception Scheme, continued to 

be operated in accordance with operating rules. Victoria also worked with the Murray-Darling Basin 

Authority (MDBA) to refine the operation of the SIS in response to forecast river flow and salinity 

conditions, as part of the trial of responsive SIS management implemented under BSM2030. 

A total of 183,476 tonnes of salt was diverted from the Murray River over the reporting period.  

Salinity Management 

Victoria’s five Basin CMAs continued to implement Land and Water Management Plans (LWMP) in their 

irrigation areas, which provide the strategic framework and key actions for natural resource 

management in Victoria. In addition, CMAs have developed over 61 long-term Environmental Water 

Management Plans (EWMP)s to guide environmental watering activities across the State. These 

EWMPs are developed under partnership arrangements with the community and government agencies, 

such as the Victorian and Commonwealth environmental water holders and MDBA and incorporate 

management of salinity impacts. 

 
1. Based on draft Register provided by MDBA 

2. The progressive total salinity impact for the Nyah to the South Australian Border SMP is estimated to be 17.6 EC according to MDBA’s 2019 

Draft Salinity Register 

https://www.water.vic.gov.au/water-for-victoria
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In the reporting period, CMAs delivered a wide range of on-farm planning and works, including irrigation 

and dryland whole farm plans, upgrades to irrigation systems for water use efficiency and salinity 

benefits, as well as protection of remnant vegetation and targeted re-vegetation activities. 

Salinity and salt loads at End-of-Valley-Target (EoVT) sites were monitored and evaluated over the 

reporting period for each Victorian valley for which an EoVT has been set. Results are provided in this 

report for reference.  

Efficient Governance 

The Efficient Governance section of this report explores actions Victoria has taken to review its 

accountable actions, the ongoing status of its Core Salinity Monitoring Network, and Victoria’s response 

to the 2016/17 Independent Audit Group recommendations. 

In this reporting period Victoria has progressed ten register entry reviews, and investigations into areas 

of potential improvements to our assessments.  

Victoria’s CMAs continued to support efficient Basin-wide governance of BSM2030 through monitoring 

which helps to support the assessment of salinity impacts and periodic reviews of register entries. 

Victoria actively participates in the independent audit process, every second year, which tracks Basin-

wide performance in implementing BSM2030 and identifies areas of improvement.  

DELWP has worked closely with regional partners including CMAs, GMW and Agriculture Victoria to 

develop a draft Victorian contribution to the Basin-wide Core Salinity Monitoring Network which 

identified all surface and groundwater sites used to monitor and review Victorian Register Entries.  

Strategic Knowledge Improvement 

DELWP, Agriculture Victoria and the CMAs continued to increase state-wide capacity for managing 

salinity in the Murray-Darling Basin in the reporting period by progressing several research and 

investigation projects, including: 

• The Goulburn Broken CMA and GMW are delivering a hybrid drainage program. Hybrid drainage 

relies on restoring flow in natural drainage courses, through improving linkages and removing artificial 

obstructions to flow. The Shepparton Irrigation Region (SIR) Public Pump Triggers Optimisation 

Project is continuing, and the SIR Shallow Groundwater Website was released following extensive 

consultation in late 2017.  

•  The Mallee CMA progressed the Mallee Model Refinement Project, which will replace the current 

analytical approach to modelling with an upgraded numerical approach to support more accurate 

reviews of accountable actions. The Satellite Based Estimation of Root Zone Drainage project 

continued, building knowledge and confidence in estimates of root zone drainage which are critical to 

quantifying the impacts of irrigation on Murray River salinity. 

• The North Central CMA has identified the need to establish more rigorous models that afford improved 

approaches to the reporting and accounting of salinity, following on from the completion of the Barr 

Creek risk-based review in 2019. 

• Agriculture Victoria Research participated in ongoing advice to CMA’s, Landcare, community groups, 

rural water authorities and local governments on how to deal with dryland salinity and rising 

groundwater levels in their area.  

Community Engagement and Communication 

Community engagement, education and communication are central to the implementation of Victorian 

CMA Regional Catchment Strategies and subordinate strategies and plans, including Land and Water 

Management Plans and Waterway Strategies. Local ownership of the challenges and opportunities of 

salinity management has been a long-standing and successful approach in Victoria. 

Many CMA boards use community-based advisory groups to gain community and expert input into 

projects and strategies, and to help inform communities, agencies and land managers about natural 

resource management in the region. These groups are central to effective management of salinity in 

Victoria, particularly in irrigation areas. 
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CMAs, GMW and Agriculture Victoria continued to engage with local communities on salinity 

management over the reporting period, with a focus on communicating key salinity threats and 

mitigation options through watertable maps, Landcare Groups and field days.  

Priorities for Future Work 

Victoria will continue to implement BSM2030 in co-operation with the MDBA and Basin states. Key 

projects include: finalising the Victorian Core Salinity Monitoring Network, reviewing the Nyah to the 

Border Salinity Management Plan accountable action, progressing strategic improvement of salinity 

assessments in the GMID and updating Victoria’s manual for salinity management to support effective 

implementation of BSM2030. Victoria will also prioritise work on assessing new accountable actions 

within the state, with a focus on environmental watering activities such as VMFRP, VMMS and the 

GMW Connections Project.  

Implementation of these priorities will be supported by the delivery of key actions in Water for Victoria, 

including management of salinity and waterlogging, and improving the management of salinity in the 

Mallee. Regional partners will focus on reviews of strategies and plans to support salinity management, 

including the SIR LWMP and Loddon Campaspe Irrigation Region (LCIR) LWMP, as well as North 

Central CMA drainage reviews. 

Victoria will continue to be a part of the trial for responsive management of the SIS and operate schemes 

within the state in accordance with the adaptive management approach until the conclusion of the trial 

2025.  
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Abbreviations 
BOC Basin Officials Committee 

BSM2030 Basin Salinity Management 2030 

BSMAP Basin Salinity Management Advisory Panel  

BSMS Basin Salinity Management Strategy 
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DSE 
Department of Sustainability and Environment (now 
DELWP) 
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LMW Lower Murray Water 
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MSM-BIGMOD 
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RCS Regional Catchment Strategy 

REALM Resource Allocation Model 

RISI Reduced Irrigation Salinity Impact 

SIR  Shepparton Irrigation Region 

SIS Salt Interception Scheme 

SMP Salinity Management Plan 

TLM The Living Murray 

VEWH Victorian Environmental Water Holder 

VMFRP Victorian Murray Floodplain Restoration Program 
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VSDWG Victorian Salt Disposal Working Group 
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2.  Introduction 

Victoria’s 2018/19 Comprehensive Report documents Victoria’s salinity accountability and compliance 

under Basin Salinity Management 2030 (BSM2030) (MDBMC, 2015). Comprehensive reports are 

compiled every second year and are subject to audit by the Independent Audit Group (IAG) for Salinity, 

as such key highlights from 2017/18 have also been included in this report. In alternate years, 

jurisdictions provide a status report to the Basin Officials Committee (BOC) and a summary report to 

the Murray-Darling Basin Ministerial Council (MDBMC).  

This is the fourth year of reporting under 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 governed the implementation of the former BSMS, was 

amended to give effect to BSM2030 and was formally enacted in 2018. 

Victoria’s 2018/19 Comprehensive Report focuses on accountability and salinity management in 

Victoria over the 2018/19 financial year, and limited updates from 2017/18. This report structure follows 

the format agreed by the Basin Salinity Management Advisory Panel (BSMAP) and details Victoria’s 

achievements against the key elements of BSM2030: 

• salinity accountability framework;  

• management of Salt Interception Schemes (SIS); 

• salinity management; 

• efficient governance; 

• strategic knowledge improvement;  

• community engagement and communication; and 

• Priorities for future work. 

Victoria delivers on its obligations under the BSM2030 through a collaborative approach between the 

Department of Environment, Land, Water and Planning (DELWP), the five northern Catchment 

Management Authorities (CMA)s, Department of Jobs, Precincts and Regions (DJPR, Agriculture 

Victoria) and Goulburn-Murray Water. 

This Comprehensive Report presents Victoria’s implementation of BSM2030 for each of the five CMA 

regions within the Victorian Murray-Darling Basin but focuses on detail of the three CMAs with 

accountable actions. These are Goulburn Broken, North Central and Mallee CMA. 

2.1.1 North East 

The North East CMA region covers an area of 1.98 million hectares, or approximately nine per cent of 

the area of Victoria. The major catchments within the North East region are the Ovens, Kiewa and 

Upper Murray catchments. Landforms vary across the region from the Victorian Alps in the Great 

Dividing Range, to the Riverine Plains in the lower catchments.  

Approximately 55 per cent of the North East region consists of public land including National Parks, 

State Forests, wilderness areas, nature reserves, plantations and plantation forests (on long-term lease 

for softwood production), crown land and Alpine resorts. The remaining land is largely privately owned, 

much of which is cleared of native vegetation and used for farmland. 

2.1.2 Goulburn Broken 

Covering 2.4 million hectares, or about eleven percent of Victoria, the Goulburn-Broken CMA region is 

home to approximately 1 million hectares of dryland agriculture and 270,000 hectares of highly 

productive irrigated agriculture in the Shepparton Irrigation Region (SIR).  

The SIR supports industries including dairy, horticulture and cropping and a large food processing 

sector with recent major investment in on-farm and off-farm irrigation infrastructure. Agriculture is a 

significant contributor to the Goulburn-Broken CMA catchment economy with a gross value of 

agricultural production of $2.37 billion in 2018. 
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2.1.3 North Central 

The North Central CMA region covers almost three million hectares and includes the Campaspe, 

Loddon, Avoca and Avon-Richardson river catchments. The area is dominated by agricultural 

landscapes which sustain the region’s economic and social prosperity. 

2.1.4 Mallee 

The Mallee region covers almost 4 million ha, around one-fifth of Victoria and is the largest catchment 

area in the State. It extends along the Murray River from Nyah to the South Australian Border and south 

through vast dryland cropping areas and public reserves.  

Despite the semi-arid nature of the Mallee region, the predominance of effective winter rainfall and 

access to reliable water from the Murray River has allowed the Mallee region to be an agriculturally 

diverse and productive region with important irrigation areas in the north along the Murray River, and 

extensive dryland cropping and grazing areas in the south, east and west. In total, about 62% of the 

region’s land area has been modified for agricultural production, of which dryland farming covers an 

area of 2.4 million hectares (Mallee CMA 2013a) comprising 2,008 rural land holdings.  

In contrast the irrigation area encompasses 81,150 hectares or just over 2% of the arable land within 

the region comprising 1,925 irrigation properties. The average property size ranges from 11 hectares 

in Irrigation Districts, 143 hectares in Private Diversion areas to 183 hectares in Murrayville Irrigation 

Area (Mallee CMA, 2018). 

2.1.5 Wimmera 

The Wimmera CMA region, located in western Victoria, encompasses an area of 2.4 million hectares 

and includes Horsham Rural City Council and Hindmarsh, West Wimmera, Yarriambiack and the 

Northern Grampians Shire Councils. Eighty percent of land in the Wimmera CMA region is used for 

agriculture. 

Dryland livestock and cropping are the main agricultural activities in the Wimmera region.  Wheat, 

canola, legumes and pulses are the main crops, and sheep are raised for both wool and meat 

production.  A vibrant viticulture industry has been established in the upper Wimmera.  There is 

significant irrigation in the West Wimmera supplied by groundwater (Murray Group Limestone Aquifer), 

supporting small seed (white clover), lucerne and vegetable production.   

The Wimmera region is not connected by surface water processes to the River Murray, however it is 

included as part of the Murray-Darling Basin and the BSM2030 reporting due to its groundwater 

connection.  The Wimmera region is an important recharge area for the Parilla Sands aquifer which 

ultimately discharges to the River Murray.  However, the ability of recharge management (or other 

salinity management activities) in the Wimmera to impact on the salinity levels in the River Murray is 

considered insignificant in terms of generally accepted timeframes for salinity control. Nevertheless, the 

salinisation of land and water resources is an issue in part of the Wimmera region itself. 
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3. Salinity Accountability Framework 

3.1 Victorian Statement of Compliance 

Victoria remains compliant with Schedule B of the Murray-Darling Basin Agreement (Schedule 1 to the 

Commonwealth’s Water Act 2007). 

Credits 

Based on the 2018 MDBA Register A (as at 14/09/2018) Victoria’s salinity credits equalled a salinity 

effect of -50.7 EC, and a salinity cost effect of $10.922 million/yr. 

During the reporting period, there was a net -0.3 EC change in the salinity credits for Victoria, this was 

due to the status of the Mallee Drainage Bore Decommissioning accountable action being changed 

from a provisional register entry to a full register entry, and therefore being included in the salinity cost 

effect. Since 2017, Victoria’s register has reduced by -3.8EC following reviews of Shared Salt 

Interception Schemes in South Australia. 

Based on the 2019 MDBA Register A (as at 11/09/2019) Victoria’s salinity credits are – 51.0 EC or a 

salinity cost effect of $11.028 million/yr. 

Debits 

Based on the 2018 MDBA Register A (as at 14/09/2018) Victoria’s salinity debits equalled a salinity 

effect of 25.9 EC, and a salinity cost effect of -$6.015 million/yr.  

During the reporting period to 2018/19, there was an increase in Victoria’s salinity debits of 0.3 EC 

associated with irrigation development in the Nyah to South Australian Border region, which had 

increased by 0.5EC the previous year.  Furthermore, since 2017 there has been an increase in debit 

associated with inclusion of reduced fresh drainage flows in the Shepparton region (4.0EC), and a 

reduction in debit with the removal of Campaspe West SMP from the Salinity Register (0.3EC). 

Based on the 2019 MDBA Register A (as at 11/09/2019) Victoria’s salinity debits are 26.2 EC or a 

salinity cost effect of -$6.069 million/yr. 

Net Balance 

The balance of Victoria’s salinity register, as at 11/09/2019, is -24.8 EC or $4.959 million/yr. 

Table 3-1: Victoria's Register A balance sheet summary 

 Balance at 14 September 

2018* 

Change in 2018/19 

Reporting Period  

Balance at 11 September 2019* 

 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)  

Credit  -50.7 10,922,000 -0.3 106,000 -51.0 11,028,000 

Debit  25.9 6,015,000 0.3 -54,000 26.2 -6,069,000 

Total  -24.9 4,907,000 0.0 52,000 -24.8 4,959,000 
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Table 3-2: Victoria's Credit Balance Sheet based on the 2019 MDBA Salinity Register (as at 11 September 2019) 

Register A Entry Physical Impact 

(EC) 

Salinity Cost Effect 

($/yr) 

Joint Works and Measures 

Salinity and Drainage Strategy 

Woolpunda Salt Interception Scheme (SIS) -8.3 752,000 

Improved Buronga and Mildura/Merbein SIS -0.6 140,000 

New Operating Rules for Barr Creek Pumps -0.9 225,000 

Waikerie SIS -2.6 236,000 

Changed MDBC River Operations 1988 to 2000 -0.3 150,000 

Mallee Cliffs SIS -2.1 515,000 

Waikerie SIS Phase 2A -0.6 54,000 

Changed MDBC River Operations 2000 to 2002 -0.3 -136,000 

Sub-Total Basin Salinity Management Strategy -15.8 1,936,000 

Basin Salinity Management Strategy     

Changed MDBC River Operations after 2002 0.0 22,000 

Pyramid Creek SIS  -0.6 135,000 

Bookpurnong Joint SIS -1.9 219,000 

Improved Buronga SIS -0.1 21,000 

Loxton SIS -1.8 206,000 

Waikerie Lock 2 SIS -1.0 68,000 

Upper Darling SIS -0.8 241,000 

Murtho SIS -1.2 231,000 

Sub-Total Basin Salinity Management Strategy -7.4 1,143,000 

Shared Schemes  

Permanent Trade Accounting Adjustment - NSW to Victoria -0.05 2,000 

Barmah-Millewa Forest Operating Rules -1 187,000 

Sub-Total Shared Schemes -1.05 189,000 

Victorian Measures 

Barr Creek Catchment Strategy -7.7 1,963,000 

Psyche Bend -2.1 237,000 

Permanent Trade Accounting Adjustment - Victoria to SA -0.8 183,000 

Sunraysia Drains Drying up  -2.2 640,000 

Lamberts Swamp -3 624,000 

Church's Cut Decommissioning -0.3 48,000 

Mallee Drainage Bore Decommissioning -0.3 65,000 

Reduced Irrigation Salinity Impact Victoria (Stage1) -5.7 1,327,000 

Reduced Irrigation Salinity Impact Victoria (Stage2) -4.7 1,073,000 

Victorian S&DS Commitment Adjustment 0 1,600,000 

Sub-Total Victorian Measures -26.8 7,760,000 

TOTAL CREDITS -51.0 11,028,000 

file:///C:/Users/rt01/Documents/Sustainable%20Irrigation/BMS2030/Draft%20register%202019.xlsx%23RANGE!I43
file:///C:/Users/rt01/Documents/Sustainable%20Irrigation/BMS2030/Draft%20register%202019.xlsx%23RANGE!I44
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Table 3-3: Victoria's Debit Balance Sheet based on MDBA Salinity Register (as 11/09/2019)3 

Register A Entry Physical Impact 

(EC) 

Salinity Cost Effect 

($/yr) 

Joint Works and Measures     

Salinity and Drainage Strategy     

Changed Operation of Menindee and Lower Darling 0.2 -146,000 

Basin Salinity Management Strategy     

    None 0 0 

Sub-Total Joint Works and Measures 0.2 -146,000 

Shared Schemes     

    None 0 0 

Sub-Total Shared Schemes 0 0 

Victorian Measures     

Tragowel Plains Drains at 2002 level 0.2 -22,000 

Shepparton SMP 5.4 -1,064,000 

Nangiloc-Colignan SMP 0.4 -102,000 

Nyah to SA Border SMP - Irrigation Development 17.6 -4,098,000 

Kerang Lakes/Swan Hill SMP 1.6 -361,000 

Campaspe West SMP 0 -46,000 

Woorinen Irrigation District Excision 0.8 -230,000 

Sub-Total Victorian Measures 26.0 -5,923,000 

TOTAL DEBITS 26.2 -6,069,000 

  

 
3 Sub-total Basin Salinity Management Strategy totals based on calculations to 5 decimal places. Unique values have been rounded for simplicity. 

Category totals are calculated using all available decimal places. 
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3.2 Regional Salinity Registers 

Victoria manages its obligation ‘to keep the total of salinity credits in excess of, or equal to, the total of 

any salinity debits attributed to it in Register A’ (Clause 16(1) (a) Schedule B) by allocating Victorian 

salinity credits to the CMAs. It is then the responsibility of the CMAs to ensure that the salinity debits in 

their region do not exceed their salinity credit allocation.  

Three additional salinity credits were allocated to the Mallee CMA from the State in 2017 to manage 

the increasing impact from irrigation development in their region. The salinity credit allocations to 

Victorian CMAs for accountable actions on the MDBA Register A are provided in Error! Reference 

source not found..  

Victoria has allocated -42.2 EC to three CMAs, -16.2 EC of which are allocated but unused. There are 

-8.8 EC salinity credits are unallocated (Error! Reference source not found.). Salinity credits have 

not been allocated to Wimmera or North East CMA as they do not have any accountable actions. North 

East CMA has two Legacy of History register items, however offsetting credits for legacy of history items 

are managed through State credits. 

Table 3-4: Victorian Register A salinity credit allocation and salinity debits for CMA’s 

 Government 

allocation of 

salinity credits 

(EC) 

Salinity debits 

by region in 

2018 MDBA 

Register (EC)  

Salinity debits 

over 2018/19 

reporting 

period (EC)  

Salinity debits 

by region in 

2018/19 (EC)  

Allocated 

salinity credit 

balance for 

2019 (EC)  

Goulburn 

Broken  

-8.9 5.4 0 5.4 -3.5 

North Central -10.1 2.6 0 2.6 -7.5 

Mallee -23.2 17.7 0.3 18 -5.2 

Total  -42.2 25.7 0.3 26 -16.2 

Table 3-5: Summary of Register A salinity credits for Victoria as at 11 September 2019 

Credits  Physical EC  

Total Available (Error! Reference source not found.) -51.0 

Total Allocated (Error! Reference source not found.) -42.2 

Unallocated salinity credits -8.8 

3.3 New Accountable Actions 

In 2017/18 – 18/19 Victoria progressed several key projects which may lead to potential new 

Accountable Actions. These are described below. 

Goulburn-Murray Water Connections Project  

Work has commenced to review the data available, and required, to assess the different stages of 

GMW’s Connections Project. This project has been undertaken in two main stages, Stage 1 (previously 

Northern Victoria Irrigation Renewal Project) where water savings are shared between irrigators, 

Melbourne water customers, and the Victorian Environmental Water Holder (VEWH). Stage 2 was a 

joint project between the Commonwealth and Victorian Governments, where the generated water 

savings are returned to the environment under the Basin Plan. The Stage 2 funding agreement 

stipulated that all salinity impacts from the Connections Project were to be shared consistent with the 

funding contributions. 

An issues paper discussing the differing accountabilities of the salinity impacts from environmental 

water is being developed by DELWP to engage with MDBA and the Commonwealth on commencing 

an initial salinity assessment. 
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Victorian Mid-Murray Storages  

Victorian Mid-Murray Storages (VMMS) is a project which saw the decommissioning of Lake Makoan, 

and the use of Kangaroo Lake, Lake Charm and Lake Boga to store water to service downstream 

irrigators. This project resulted in water being returned to the environment (due to evaporation losses) 

under Water for Rivers, River Murray Increased Flows, The Living Murray and Connections Project 

Stage 2.  

A multi-jurisdictional workshop on VMMS was held in September 2018, to discuss the requirements and 

possibilities to assess the salinity impact of VMMS.  Following the workshop an issues paper was 

completed on the technical issues associate with the project (Hydrogeologic, 2019) and the difficulties 

with salinity accountability (DELWP, 2019). 

Victoria will continue to work with other Basin States and the MDBA to resolve the accountability 

arrangements for the accountable action, before proceeding with the assessment. 

3.4 Salinity Accountability for Environmental Water 

CMAs undertook environmental watering activities in accordance with their individual Environmental 

Watering Management Plans (EWMP), which consider and manage the potential salinity impacts of 

proposed watering actions. A summary of current and potential future environmental water accountable 

actions is provided below.  

The Living Murray 

Salinity impacts for environmental watering of TLM Icon sites in Victoria are included in the collective 

TLM Works and Measures provisional accountable action. Environmental works at two TLM sites in 

Victoria; Mulcra Island and Hattah Lakes, are estimated to have a significant effect at Morgan. 

Victorian Murray Floodplain Restoration Program 

Nine Victorian Sustainable Diversion Offset projects, were notified as part of the package of 37 

adjustment measures agreed to by the MDBMC in June 2017. These works have now been agreed, 

and progressing under the VMFRP, being led by Lower Murray Water as the nominated State 

Constructing Authority. 

The nine projects are listed below: 

• Belsar-Yungera Floodplains Management Project 

• Burra Creek Floodplain Management Project 

• Hattah Lakes North Floodplain Management Project 

• Lindsay Island (Stage 2) Floodplain Management Project 

• Nyah Floodplain Management Project 

• Vinifera Floodplain Management Project 

• Wallpolla Island Floodplain Management Project 

• Gunbower National Park Floodplain Management Project 

• Guttrum and Benwell Forests Floodplain Management Project 

The business cases, which were endorsed by the MDBMC in April 2016 included preliminary salinity 

impact assessments. The salinity impact assessments indicated that two of the projects may result in 

new accountable actions. These projects are subject to further approvals and the next phase of 

implementation will entail detailed design and further work to ensure third party impacts have been 

appropriately assessed. More detailed evaluation and modelling of real-time and long-term salinity 

impacts will be undertaken as approvals and design, construction and operation details are confirmed.  
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4. Salt Interception Schemes 

Salt interception schemes (SIS) reduce base salt loads in the river and reduce the magnitude and 

duration of episodic salinity peaks. SIS are managed through the Joint Programs, which have 14 sites 

in the Basin , three in Victoria. The three SIS sites include Pyramid Creek Groundwater Interception 

Scheme, Barr Creek Drainage Diversion Scheme and Mildura-Merbein SIS.  

In 2018/19 the Victorian SIS were operated in accordance with the agreed operating rules. Under 

BSM2030 Basin Governments have agreed to trial the potential to operate SIS in response to forecast 

river flow and salinity conditions, taking opportunities to reduce operations and therefore operating costs 

during periods of low in-river salinity. The trail is being run to ensure no adverse environmental impacts 

are caused from reducing site operations. 

Pyramid Creek Groundwater Interception Scheme 

The scheme intercepts saline groundwater that would have otherwise discharged to the Pyramid Creek.  

Previously this salt caused significant negative impacts upon the Region’s agricultural production, the 

environmental attributes of the Ramsar listed Kerang Lakes, and downstream River Murray water users. 

A total of 515 ML of groundwater, with a salt load of 12,684 tonnes was intercepted in 2018/19.  These 

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

Barr Creek Drainage Diversion Scheme 

The Barr Creek Drainage Diversion Scheme has once again been effective in reducing base salt loads 

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

catchment to the Tutchewop Disposal Lakes. The 2018/19 period has seen the scheme operate 

according to the agreed rules, diverting 1,458 ML of drainage water containing approximately 8,034 

tonnes of salt to the disposal lakes.  

Mildura-Merbein Salt Interception Scheme 

The refurbished Mildura-Merbein Scheme was commissioned and commenced operation in 2014/15.   

In 2018/19, the scheme pumped 1,497 ML of groundwater with a corresponding salt load of 66,630 

tonnes.  This was lower than expected due to some of the pumps being turned off due to cracks in the 

headworks, which were replaced with stainless steel in October 2018. 

 

Table 4-1: Summary of Victorian Salt Interception Scheme operations 

Salt Intercept Scheme  2017/18 2018/19 

Volume 

Pumped 

(ML)  

Salt Load 

Diverted 

(Tonnes)  

Average 

Salinity 

(EC)  

Volume 

Pumped 

(ML)  

Salt Load 

Diverted 

(Tonnes)  

Average 

Salinity 

(EC)  

Pyramid Creek 870 21,369 40,714 515 12,684 40,786 

Barr Creek  4,116 29,641 11,160 1,458 8,034 12,263 

Mildura-Merbein 1,085 45,118 79,322 1,497 66,630 75,451 

Total   96,128   87,348  

       

4.1 Operation of Joint Works and Measures  

Pyramid Creek Groundwater Interception Scheme 

At this site the environmental outcomes continue to be achieved while balancing efficient operations 

and meeting the contractual obligations of the commercial salt harvester.  
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Investigations have commenced on erosion protection works for the storage ponds of the scheme. This 

should be completed in 2019, with works to be scheduled and implemented over the next two years. 

Barr Creek Drainage Diversion Scheme 

The accountable action review for the Barr Creek Scheme commenced in 2019 and should be 

completed in early 2019/20. This review will include a review of the monitoring program and the asset 

management and operations of the Scheme. 

A timetable has been prepared for the replacement or refurbishment of several major assets, including 

8 bridges which intersect with operations.  Hydraulic modelling was undertaken for all the structures, 

and it was determined that the bridges could be replaced with suitably sized culverts to meet the 

minimum flow requirements of 147 ML/d. 

Mildura-Merbein Salt Interception Scheme 

In October 2019, new headworks for eight of the nine pumps were installed in corrosion-resistant 

stainless steel. A Condition Assessment for the disposal mains from Lakes Ranfurly East and West, 

and the Flora Avenue Main was completed, with no major concerns with the conditions of these 

pipelines. 

Following the post-construction review of the SIS, work progressed on addressing the identified issues, 

including ensuring the automatic chlorination at each bore. AECOM was awarded the contract and 

commenced work in late April 2019 on the SIS, and a draft report is expected early in 2019/20. 

There are ongoing issues with the Human Machine Interface screens due to high temperatures. A draft 

investigation report identified several replacement options, with work continuing in 2019/20. 
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5. Salinity Management 

5.1 Victorian Salinity Management 

DELWP is the delegated agency of the Victorian Government responsible for overseeing the 

implementation of salinity policy and accounting for Victoria’s obligations under BSM2030. Although 

DELWP coordinates the State’s implementation of BSM2030, the CMAs are the bodies that initiate 

accountable actions and manage salinity impacts as part of the implementation of their LWMPs, through 

the Catchment and Land Protection Act (1994). 

Victoria’s approach to meeting its Murray-Darling Basin salinity management obligations in partnership 

with CMAs and Water Corporations is set out in the Manual for Victoria’s Salinity Accountability in the 

Murray-Darling Basin (DSE, 2011a). The manual is currently being updated to reflect adoption of 

BSM2030, and changes to Schedule B of the Murray-Darling Basin Agreement. It is expected that the 

new Manual will last the life of BSM2030 and encourage a risk-based approach to salinity assessment. 

DELWP Salinity Management Committees 

DELWP sit on several state and interjurisdictional Salinity Management Committees including the 

following;  

• Basin Salinity Management Advisory Panel 

• Salt Interception Technical Working Group 

• Technical Working Group for Salinity Modelling 

• Victorian Salt Disposal Working Group 

• Victorian Salt Disposal Advisory Group; and 

• Various Project Steering Committees 

Water for Victoria 

In 2016, the Victorian Government released Water for Victoria (DELWP, 2016), a strategic plan for 

managing the state’s water resources, now and into the future. Water for Victoria is a plan for a future 

with less water as Victoria responds to the impact of climate change and a growing population. The 

actions set out in the plan support a healthy environment, a prosperous economy with growing 

agricultural production, and thriving communities. 

Through Water for Victoria, Victoria reconfirmed its commitment to salinity management in the Murray-

Darling Basin through two key actions relating to salinity including: 

•  to manage salinity, water logging and water quality, including compliance with BSM2030; and  

• to improve salinity management in the Mallee region, specifically in relation to irrigation 

development which represents Victoria’s largest salinity risk. 

5.2 Flow-Based Salinity Management 

Management of environmental water in Victoria is undertaken through a partnership between the 

Victorian Environmental Water Holder (VEWH), CMAs, DELWP, land managers including Parks 

Victoria and local councils, water corporations, Traditional Owner groups, and interstate agencies 

including the Commonwealth Environmental Water Office (CEWO) and the MDBA. 

CMAs across Victoria, in collaboration with communities and agencies, have developed long-term 

EWMPs and Icon Site Operating Plans to guide environmental watering activities at rivers, wetlands 

and floodplains across the State. These plans outline the values, objectives, watering requirements of 

the sites and operating strategies. They also summarise key risks that may impact on the ability to 

achieve objectives, including risks to water quality. 

. 

https://www.gbcma.vic.gov.au/downloads/IrrigationSalinity/DSE_Manual_for_Salinity_Acc._-MDB_for_Web.pdf
https://www.gbcma.vic.gov.au/downloads/IrrigationSalinity/DSE_Manual_for_Salinity_Acc._-MDB_for_Web.pdf
https://www.water.vic.gov.au/water-for-victoria
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5.2.1 North East 

Environmental watering in the North East region occurs under the North East Waterway Strategy (2014-

2022) and an EWMP for the Ovens River System. This EWMP has considerations for the salinity impact 

of any potential watering actions. 

The North East CMA manage an environmental water entitlement in the Ovens River.  This entitlement 

however is very small and has no salinity implications. 

5.2.2 Goulburn Broken 

Environmental watering in the Goulburn Broken region occurs under the Goulburn-Broken Waterway 

Strategy (2014-2022) and 15 EWMPs for individual waterways and/or wetlands. These EWMPs have 

considerations for the salinity impact of any potential watering actions. 

In accordance with the 2018/19 VEWH Seasonal Watering Plan, environmental water was delivered: 

• To Gaynor Swamp, Black Swamp, Reedy Swamp, Kinnairds Wetland and Barmah Forest to promote 

the growth and establishment of wetland vegetation communities, increase native fish and turtle 

habitat, and support waterbird breeding 

• Down the Goulburn River to provide habitat and food for macroinvertebrates and native fish and 

support the growth and establishment of native vegetation on the river banks. 

• Down the lower Broken Creek to maintain water quality for aquatic fauna, provide fish passage 

through the fish ways and increase native fish habitat during the breeding and migration season. 

• Down the Broken River to increase native fish, macroinvertebrate, aquatic vegetation and platypus 

habitat. 

Goulburn-Broken CMA have also commenced a study looking at the salinity impact of environmental 

watering on high groundwater levels in the catchment. There is concern that high volumes of water 

within some wetland systems could be maintaining a high groundwater table, causing saline 

groundwater accessions to irrigation drains in the area. 

5.2.3 North Central 

Environmental watering in the North Central region occurs under the North Central Waterway Strategy 

(2014-2022) and EWMPs for individual waterways and/or wetlands. The North Central CMA 

Environmental Watering project 2016-2020 has a strong focus on engagement with an emphasis on 

community, traditional owners and recreational users. Building upon strong community engagement 

and interest over the previous years, the project is in a strong position to provide intensive traditional 

owner and recreational user engagement.   

All EWMPs developed have considered the salinity impact of any potential watering actions, particularly 

in the north-west area of the CMA. 

The CMA continues to practice due diligence through best practice electronic monitoring of surface 

water and groundwater in response to environmental management activities. In 2018/2019 detailed 

monitoring continues at Lake Meran, Cullens Lake, Lake Elizabeth, Gunbower Island, within the Bewell-

Guttrum Forest, and Birch Creek at Smeaton. 

5.2.4 Mallee 

Environmental watering in the Mallee occurs under the Mallee Waterway Strategy (2014-22), guided by 

an EWMP for the 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 wetlands within The Living Murray 

program.  

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

community groups and other stakeholders.  While salinity implications to the Murray River are 

considered in the development of all EWMPs, five EWMPs including Karadoc Swamp, Bottle Bend, 

Lakes Hawthorn and Ranfurly, Psyche Bend Lagoon and Woorlong Wetlands and Spences Bend have 
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specifically employed salinity modelling to determine suitable watering regimes that reduce salinity 

impacts below the threshold for accountable actions (increase or decrease of 0.1 EC at Morgan). 

A total of 48 watering events were undertaken in 2017-18 and 45 in 2018-19 under various EWMPs, 

encompassing 6,696 hectares and 8,326 hectares of priority waterways and surrounding floodplain 

respectively. 

Preliminary salinity impact assessments have also been undertaken for potential watering under 

VMFRP part of the Basin Plan, Sustainable Diversion Limit initiative. While this program is in the detail 

design and approval phase and not yet funded for construction, the earliest it may become operational 

is 2021-22. The program includes Lindsay River, Mullaroo Creek, Linsday Island Land System, 

Wallpolla Island, Hattah Lakes, Belsar and Yungera Islands, Burra Creek, Nyah and Vinifera. With the 

exception of Lindsay and Wallpolla Islands all sites are below accountable action thresholds. Subject 

to proceeding to the operational phase and how sites are watered, there may be a need to register a 

new accountable action. 

5.2.5 Wimmera 

Environmental watering the Wimmera region occurs under the Wimmera Waterway Strategy (2014-

2022) and an EWMP for the Wimmera River System. The EWMP considers the salinity impact of any 

potential watering actions. The Wimmera River System is not directly connected with the Murray River 

by surface water processes, flowing into a system of terminal lakes including Lake Hindmarsh. 

5.3 Land-Based Salinity Management 

The follow section summarises for each region, in tables, works carried out by CMAs to improve land-

based management of salinity in Victoria. 

5.3.1 Goulburn Broken 

Table 5-1: Summary of farm works completed in the Goulburn Broken region 

Item Works carried out - Irrigation 

Whole Farm Plans Whole farm plans on 61 properties covering 5,075 hectares were 

completed in the SIR 

Land forming An estimated area of 2,538 hectares has been laser levelled during 

2017/18 (Assumption of 50% of WFPs) 

Irrigation system upgrades 2,538 hectares of irrigation systems were improved through the 

Sustainable Irrigation Program; this is the area laser graded. 

Table 5-2: Reforestation and revegetation for dryland salinity management in the Goulburn Broken region 

Salinity Management Activity 2018/19 Implementation 2018/19 Target 

Recharge Management   

Native Vegetation Protected (by 

physical works and/or covenants) 
500 ha 281 ha 

High Density Tree Establishment 625 ha 287 ha 
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5.3.2 North Central 

Table 5-3: Summary of farm works undertaken in the North Central region. 

Item Irrigation - Works carried out 

Whole Farm Plans (WFP) 52 WFP surveys and 54 WFP designs completed covering an area of 14,091ha. 

Soil Salinity Surveys Nil – no soil salinity assessments have been undertaken due to the dry nature of 

the region’s soils.  

Education activities • Development of extension Australia platform for Irrigation information;   

• Weekly irrigation requirements summary newsletter;  

• Information sessions on water availability and trade; 

• CMA developed annual water table map based on groundwater monitoring; and 

• Seasonal outlook workshops. 

Other Achievements • Loddon Murray Drainage review progressing; 

• Benwell catchment drainage review completed; and 

• Drainage On-farm Reuse Pilot project developed and being implemented. 

 

An on-farm incentives program for a drainage pilot project is being progressed as part of the North 

Central catchment drainage strategy. This project aims to provide drainage services to irrigated 

farmland not serviced by formal off farm drainage, and reduce farmers disposing of irrigation water onto 

public land and reducing the likelihood of additional saline water reaching the Murray River. 

5.3.3 North East 

Table 5-4: Summary of farm works undertaken in the North East region 

Item 
Irrigation - Works carried out 

(Please note these activities are delivered by Agriculture Victoria) 

Whole Farm Plans 18 farms covering 144ha participated in one-on-one irrigation advice and 

planning 

Irrigation system upgrades • 11 irrigation system performance checks 

11 recipients of soil moisture probe grants to improve irrigation scheduling and 

water use efficiency 

Education activities A number of presentations have been made to the following: 

• Dairy farm group of 15 participants looking influence of irrigation and ideal 

calving date 

• Dairy farm group of 15 participants looking making the most of irrigation dam 

water as a finite resource 

• Tintaldra land care group 20 participants “using soil moisture monitoring 

equipment and satellite technology in a dryland grazing system” 

• Beef/sheep group 13 participants “what is best buying in feed, buying more 

land or developing irrigation” 

• Dairy farm group of 10 participants “is it worthwhile irrigating over the middle 

of summer” 

• Webinar 19 participants “different pumps and their application” 

 

25 participants are registered and receive weekly emails detailing the previous 

weeks’ evapotranspiration rate to assist with irrigation scheduling. 
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5.3.4 Mallee 

Table 5-5: Summary of farm works undertaken in the Mallee region 

Item 
Dryland - Works carried out  

 

Irrigation - Works carried out  

 

Whole Farm Plans N/A Irrigation drainage management plans 

were developed for 4 properties totalling 

23 ha.   

Soil Salinity Surveys N/A Completed as part of developing the 

irrigation drainage management plans 

23 hectares (see Whole Farm Plans) 

and New Irrigation development 

proposals 2,620 ha. 

Irrigation system 

upgrades 

N/A With the aid of irrigation incentives, 11 

properties have upgraded irrigation 

systems totalling 583 hectares (1,106 

ML of water savings made), while 7 

properties improved irrigation 

management through the installation of 

modern scheduling equipment covering 

182 hectares (67 ML of water savings 

made). 

Education activities • Workshops (18), field days, forums 

(2) and publications (68) delivered to 

facilitate the development of 

skills/knowledge required for 

implementation of improved and/or 

alternative land use options with 

salinity benefits (primarily secondary 

benefits such as increased 

groundcover).  

 

• One irrigation management course 

targeting Mallee irrigators was held 

involving 23 participants and one field 

day (500 community members 

engaged). 

• Advanced drip irrigation workshops 

were carried out on 14 and 16 August 

2018, 26 September 2018, and 24 

January 2019 and a total of 40 

attended. A concerted effort in 

engaging table grape growers from the 

Robinvale area was made for these 

workshops. 

• A total of six new irrigation 

developments were approved in 

2018/19, totalling 1,409 ha, with 

recommended license conditions sent 

to the relevant Water Corporation. As 

at 30 June 2019, fifteen development 

applications totalling 10,400 hectares 

were in various stages of assessment. 

Numerous works licences are also in 

various stages of approval, the 

majority of these are pump and 

pipeline upgrades.  

• ETo graphs were supplied weekly to 

the local irrigation community via local 

media to support calculation of crop 

water use.  

• On-site education of irrigators occurs 

through the case management of 

incentives to achieve the maximum 

benefit from the program. 
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Table 5-6: Reforestation and revegetation for dryland salinity management in the Mallee region 

Salinity Management 

Activity 

2018/19 Implementation 2019/20 Target 

Recharge Management   

Native Vegetation 

Protected (by physical 

works and/or covenants) 

Stock Exclusion Fencing (to protect 

remnant vegetation) – 20 km 

Weed Control – 120,000 ha 

Pest Animal Control (grazing 

management) – 322,618 hectares  

Covenants established – 0 ha 

Stock Exclusion Fencing (to protect 

remnant vegetation) – 0 km 

Weed Control – 112,136 ha 

Pest Animal Control (grazing 

management) –244,996 hectares 

Covenants established – 0 ha 

High Density Tree 

Establishment 

Revegetation – 286 hectares of 

native (indigenous) vegetation 

established.  

Revegetation – 305 hectares of native 

(indigenous) vegetation established. 

Low Density Tree 

Establishment 

Supplementary Planting – 50 

hectares of native vegetation 

established. 

Supplementary Planting – 53 hectares of 

native vegetation established. 

 

5.3.5 Wimmera 

Table 5-7: Summary of farm works undertaken in the Wimmera region during 2018/19 

Item 
Dryland - Works carried out  

 

Education 

activities 

A total of 344 landholders attended soils management training and awareness events, 

including discussions related to salinity.  Perennial Pasture Systems group support 

educated 350 people covering over 127,000 hectares in the Upper Wimmera catchment. 

 

Table 5-8: Reforestation and revegetation for dryland salinity management in your CMA region 

Salinity Management Activity 2018/19 Implementation 2018/19 Target 

Low Density Tree Establishment • 86ha revegetation completed as 

part of the Regional Riparian 

Action Plan projects. 

• Project Hindmarsh planted 

12000 trees, shrubs and 

groundcover on private land 

north west of Nhill. 

• 31ha revegetation completed as 

part of other Victorian Landcare 

Grants projects. 

• 13000 trees shrubs and 

groundcover - Project 

Hindmarsh 

 

• 28ha Victorian Landcare Grants 

5.3.6 Dryland Salinity Management 

Services addressing salinity on dryland farms continue to be delivered by Agriculture Victoria’s 

(Biosecurity and Agriculture Services - DJPR) Land Health Program across Victoria. The Land Health 

Program delivers planning and ongoing management and mitigation advice through existing land 

management extension services such as farm planning courses with an emphasis on dryland farms in 

high salinity risk areas.  
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Extension services are targeted at dryland farms where agricultural productivity is threatened by and/or 

affected by dryland salinity and improving the use and management of private land to reduce dryland 

salinity threats to high value natural assets including the Murray River and tributaries. 

5.4 End-of-Valley Targets 

BSM2030 states that contemporary understanding of future increases in salt loads from most valleys 

are less than previously estimated and that shared impacts will continue to be recorded through the 

salinity register.  Consequently, the focus on End-of-Valley-Targets (EoVT) has lessened in the updated 

strategy.  Monitoring at EoVT sites has been retained to provide a valley scale context for management 

of salinity risk to shared water resources and within-valley assets and to provide information for 

assessing the risk of salinity upon water resources within the water resource areas of the Basin Plan. 

Assessment and progress against EoVT are undertaken 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 of any one year should not be used to indicate whether an EoVT has been achieved. 

The results (presented in Table 5-9 and to Figure 5 8: Available flow and salinity record for Wimmera 

River @ Horsham Weir 1 July 2018 to 30 June 2019) indicate that the median salinity in the Ovens, 

Kiewa, Goulburn, Avoca, Loddon, and Wimmera rivers were below the end-of-valley median target 

value during the 2018/19 reporting year. Median salinity in the Broken and Campaspe River for 2018/19 

exceeded the EoVT value. The implications of this exceedance for Murray River salinity was minor 

because the tributary flow was diluted by the much higher flow of the Murray River. 

Salt loads for Ovens, Kiewa and Wimmera Rivers (t/yr) were below the median target value in 2018/19.  

The streamflow and salinity data for some of these rivers was 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 there were extended periods with little or no flow. It is not possible to 

monitor salinity levels during these cease to flow periods, and it can be concluded that the total salt load 

from the Avoca River to the Murray River was low given the low flows.  

A summary of the findings from the 2017/18 End of Valley Target review are provided in Appendix D. 
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Table 5-9: Monitoring results of salinity and salt loads at EoVT in the 2018/19 reporting period compared to target value 

Region Valley Reporting site AWRC 

Site 

Number 

End-of-Valley Targets 

(as absolute value assessed over 

the Benchmark Period, 1975-2000) 

2018/19 monitoring results Comparison of monitoring 

results to End-of-Valley Target 

value 

Salinity 

(EC) 

Salt Load 

(t/yr) 

Salinity 

(EC) 

Salt Load7 

(t/yr) 

Salinity 

(EC) 
Salt Load 

(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 50 63 17,500 Below 

target 

value  

Below 

target 

value 

Below 

target 

value 

Kiewa Kiewa River @ 

Bandiana 

402205 47 55 19,000 32^ 39^ 8,800^ Below 

target 

value  

Below 

target 

value 

Below 

target 

value 

Goulburn 

Broken 

Goulburn Goulburn River @ 

Goulburn Weir 

405259 99 - - 56 64 28,600# Below 

target 

value 

  

Broken Broken Creek @ 

Casey's Weir 

404217 141 - - 155^# 176^# 400^# Above 

target 

value 

  

North 

Central 

Avoca Avoca River @ 

Quambatook 

408203 2,096 - - 1,343^## 1,789##^ 100##^ Below 

target 

value 

  

Loddon Loddon River @ 

Laanecoorie 

407203 711 - - 651^ 691^ 14,300^ Below 

target 

value 

  

Campaspe Campaspe River @ 

Campaspe Weir 

406218 412 - - 516 574 

 

15,600# 

 

Above 

target 

value 

  

Wimmera Wimmera Wimmera River @ 

Horsham Weir 

415200 1,380 1,720 31,000 1,234 1,595 9,200 Below 

target 

value 

Below 

target 

value 

Below 

target 

value 

Mallee Vic Mallee 

Zone 

Murray River @ 

Lock 6 

426200 +15EEC8 - -    
^^   

Guide to table: ^ Missing data due to instrument damage or conditions outside of instrumentation threshold- where feasible, data is interpolated; # Salt load calculated using flow and salinity (EC) 

from downstream gauging station; ## Salinity data from downstream gauging station; ^^ 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. 

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

8 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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5.4.1 2018/19 Flow and Salinity Plot 

 

Figure 5-1: Available flow and salinity record for Ovens River @ Peechelba-East 1 July 2018 to 30 June 2019 

Figure 5-2: Available flow and salinity record for Kiewa River @ Bandiana4 1 July 2018 to 30 June 2019 

 

 
4.Some missing data infilled using interpolation techniques 

5 Goulburn River EoVT site (405259) does not measure daily flow. Flow data was sourced from a downstream gauge (405200). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5-3: Available flow and salinity record for Goulburn River @ Goulburn Weir5 1 July 2018 to 30 June 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5-4: Available flow and salinity record for Broken Creek @ Casey’s Weir6 1 July 2018 to 30 June 2019 

 

6 Broken Creek EoVT site (404217) does not measure EC and missing a large proportion of flow data. A downstream gauge (404224) was used for EC and flow. 
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Figure 5-5: Available flow and salinity record for Avoca River @ Quambatook7 1 July 2018 to 30 June 2019 

Figure 5-6: Available flow and salinity record for Loddon River @ Laanecoorie8 1 July 2018 to 30 June 2019 

 

 

                         

 

 

 

 

 

 

         

     

Figure 5-7: Available flow and salinity record for Campaspe River @ Campaspe Weir9 1 July 2018 to 30 June 2019 

 

 

              

 

 

 

 

                        

 

 

                    

     

Figure 5-8: Available flow and salinity record for Wimmera River @ Horsham Weir 1 July 2018 to 30 June 2019 

 
7. Salinity data from downstream gauging station 

8 Salinity data infilled using long-term flow-EC relationship  

9 Campaspe River EoVT site (406218) does not measure daily flow. Flow data was sourced from a downstream gauge (406202). 
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6. Efficient Governance 

The following section details arrangements and actions by Victoria to support efficient Basin-wide 

governance of BSM2030 and Victoria’s Salinity Register through monitoring which helps to support the 

assessment of salinity impacts and periodic reviews of register entries. Victoria also actively participates 

in the audit process which tracks the performance of partner governments and the MDBA in 

implementing BSM2030 and identifies areas of improvement. 

Victoria has a cross-borders approach to salinity management, with a strong focus on collaboration with 

interjurisdictional and regional partners. Basin CMAs, Agriculture Victoria and Water Corporations play 

a strong role in regional leadership and implementation of key salinity management actions including 

accountable action monitoring and reviews. 

6.1 BSM2030 Basin-wide Core Salinity Monitoring Network 

DELWP has been working with regional partners including Basin CMAs and Agriculture Victoria, to 

define Victorian monitoring sites to contribute to the Basin-wide Core Salinity Monitoring Network (BCS 

Monitoring Network) in line with BSM2030.  

The Victorian list of key monitoring sites will be part of the BCS Monitoring Network. The network will 

be reviewed on a regular basis, with proposed changes to core sites to be submitted by relevant 

agencies through the annual status reports and biennial comprehensive reports required under 

BSM2030. 

The groundwater bore monitoring network established by DELWP in the mid-1980s continues to be an 

important source of long-term groundwater data for the region and is used to inform policy and program 

development. For example, DELWP integrates the data into landholder extension packages delivered 

across the catchment. 

Strategic reviews of monitoring networks by Victorian CMAs have helped to inform the extent and 

number of monitoring sites within the network. This has ensured that funding is being directed to sites 

with the greatest benefit for the State’s monitoring objectives. 

Victoria has made one change to its Core Salinity Monitoring network in 2017. Following the review of 

the Campaspe West Salinity Management Plan accountable actions, with the recommendation to 

remove the item from the register, Victoria has nominated to remove the associated monitoring site 

where there is no intersection with monitoring for other salinity reasons such as accountable actions or 

end of valley monitoring. 

6.1.1 Dryland Salinity 

Agriculture Victoria Research (AVR) continues to oversee the monitoring of the suite of dryland salinity 

bores within the North Central CMA, Goulburn Broken CMA, North East CMA and parts of the Wimmera 

CMA regions as part of Victoria’s ‘watch in brief’ on salinity and groundwater trends in northern Victoria 

and to support Legacy of History assessments.  Mallee CMA conduct monitoring in their region for the 

same purpose. This information is also used to determine any likely emerging impact of dryland salinity 

on key environmental and productive assets.  

The dryland salinity bore information is provided to the Victorian Water Measurement Information 

System (WMIS), BOM, and on request to Landcare groups, local government and landholders. 

Following on from review of dryland salinity bore networks in North Central CMA, Goulburn Broken 

CMA and North East CMA regions, AVR has identified the dryland salinity bores needing headwork 

refurbishment and maintenance or the potential replacement of the bore (Error! Reference source not 

found.). Refurbishment and maintenance works will include air-lifting to clean bores out and check bore 

functions, re-concreting of the bore head, replacement or repair of above ground bore casing, 

replacement of protective metal collars and of star pickets that identify bore locations and prevent 

accidental damage by farm or council vehicles.  The small number of bores identified as potentially 

requiring replacing are located on difficult to access private land. Nearby roadside reserves sites may 

be a better alternative.  AVR salinity team is currently determining the feasibility of these roadside 

reserve sites, and if feasible AVR will commence negotiations with relevant local governments and 
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water authorities to obtain the necessary approvals and licenses.  If these replacements do eventuate, 

the appropriate updates will be made in the Changes to Core Salinity Monitoring Network table in future 

reports. 

Table 6-1: Dryland Salinity Bore Refurbishment, Maintenance and Potential Replacement in Goulburn Broken, Loddon, 

Campaspe, Ovens and Kiewa catchments. 

Catchment  Headwork Refurbishment and 

Bore Maintenance  

Potential Replacements Bores 

(total drill depth) 

Goulburn Broken 10 None 

Loddon 2 1 (20m) 

Campaspe 8 1 

Ovens  10 2 (40m) 

Kiewa  None  None  

6.1.2 North East  

Groundwater monitoring for salinity management continues to be collected from a set of 64 observation 

bores throughout the Ovens (52 bores) and Kiewa (12 bores) catchments (Ovens and Kiewa 

groundwater trend 2017 report: modified August 2019).  Half (32) of these bores are managed under 

an Agriculture Victoria project, and the remaining 32 are part of the water resource focussed bores in 

the State Observation Bore Network managed by DELWP.   

These provide an important source of long-term groundwater trend data for North-east Victoria which 

is used to ascertain change in the salinity status of these two catchments, part of Victoria's obligations 

under BSM2030. The data is also used for landholder extension packages delivered across the 

catchment and to inform policy and program development. To ensure an appropriate data set is 

available for future analysis and reviews, existing stream flow and bore monitoring must be maintained. 

6.1.3 Goulburn Broken 

Regional surface water and groundwater monitoring continued across the region during the reporting 

period.  Within the SIR 17 surface drainage sites and around 1,000 shallow groundwater bores are 

monitored. Water monitoring within the Goulburn Broken region is adaptive and is managed in response 

to climatic conditions and changing needs.  Systems have been developed to utilise the monitoring 

information collected to adaptively manage mitigation activities. For example, the operation of the Public 

Salinity Control groundwater pumps, which are a component of the SIR SMP accountable action. The 

monitoring is also being used to assess the salinity impacts from modernising the Goulburn-Murray 

Irrigation District (GMID). 

Error! Reference source not found. and Error! Reference source not found. were produced by 

Goulburn Broken CMA and GMW in 2018/19 to monitor and communicate shallow groundwater levels 

in the SIR to agencies, industry groups and communities. These are produced annually. 
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Figure 6-1: August 2018 SIR Watertable Contours Map 

 
Figure 6-2: Graph demonstrating regional water table response to climate and catchment management actions 

6.1.4 North Central 

Regional surface water and groundwater monitoring across the region continued. In the LCIR, data is 

collected from around 355 groundwater bores and 25 surface water monitoring sites across the region. 

The data obtained from these sites feed into the BSM2030 modelling process. 

In the reporting period, annual monitoring of soil salinity status was completed for the Loddon-

Campaspe Irrigation Region by Agriculture Victoria using EM38 technology. This project provides North 

Central CMA and Agriculture Victoria with information to make actions associated with the LCIR LWMP 

have greater impact and be more effective. 
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6.1.5 Mallee 

The Mallee CMA Annual Salinity Monitoring Program monitored 406 groundwater bores during 2018-

19. In addition, data from 125 State Observation Bore Network (SOBN) groundwater bores were also 

collected for groundwater depth and salinity.  

Over the course of the monitoring activity, 688 individual water level measurements and 412 salinity 

measurements were completed. Depth measurements, photographs and asset condition assessments 

were also completed.  

The results from the water level measurements showed a slight overall drop in standing water level 

across the entire MCMA network compared with the previous 2017-18 data. Trend analysis from 2013 

to present (2018-19) showed no trend in either rising or falling in standing water levels. However, a 

small number of bores were trending toward a falling water level, more than the bores trending toward 

a rising water level. 

The results from the salinity measurements in 2018-19 showed a slight overall decrease in salinity 

across the entire Mallee CMA network compared with 2017-18. Trend analysis done from 2013 to 

present determined most bores showed no fluctuating trend, however, a small number of bores were 

trending toward an increase in salinity, more than the bores trending toward a decrease in salinity. 

Depth measurements compared against known screen-intervals determined that five bores are fully 

blocked. A groundwater bore maintenance program across the network will attend to these blockages 

in the upcoming year. 

Thirty-four salinity/pressure loggers and 28 pressure-only loggers were downloaded over the course of 

the year to provide continuous data streams across the network. 

Continuous monitoring of flow and salinity at irrigation drainage monitoring sites was delivered under 

the Victorian Regional Water Monitoring Partnership to ensure on-going high-quality data collection to 

inform future accountable action reviews. Maintenance and operation of monitoring infrastructure 

(drainage outfalls) and instrumentation during the year include: 

1. Continuous monitoring of 22 sites (19 irrigation drainage and 3 riverine) in the Mallee region through 

the Victorian Water Quality Monitoring Partnership for salinity and flow. The data was validated and 

uploaded onto the Water Management Information System (WMIS) website on a quarterly basis; 

2. Representation at Northern Region Water Quality Partnership (RWMP) quarterly meetings and co-

ordination of local drainage water monitoring issues with Lower Murray Water (LMW); and  

3. Water sampling during three monthly events at 19 sites along with laboratory analysis for water 

chemistry of drainage water and saline water bodies in the Mallee region to inform future analysis 

of Electrical Conductivity (EC)/Total dissolved solids (TDS) relationship. 

Improvement and maintenance activities undertaken in 2018/19 included the initiation of a maintenance 

program for the bore network with the first of four stages completed. Stage one maintenance program 

comprised 74 groundwater bores and was conducted from March 2019 to June 2019. The program 

consisted of 66 downhole camera inspections, 73 airlifts, 38 headworks replacements and 38 elevation 

surveys.  

6.2 Register Reviews of Victorian Accountable Actions 

6.2.1 Summary 

Register reviews of five Victorian Register A accountable actions and seven Register B entries were 

progressed in 2017/18 and 2018/19.  
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Table 6-2: Status of BSM2030 Register A Victorian State Accountable Action reviews in 2017/18-2018/19 

In progress Completed 

Victorian Mallee dryland  Barr Creek Catchment Strategy* 

Victorian Mallee – Pre 88 Irrigation  Tragowel Plains Drains at 2002 Level* 

RISI# Campaspe Catchment Legacy of History  

Nyah to SA Border SMP – Irrigation Development Goulburn Catchment Legacy of History* 

 Loddon Catchment Legacy of History* 

 Kiewa Catchment Legacy of History  

 Ovens Catchment Legacy of History  

 Mallee drainage bore decommissioning 

*Submitted to MDBA in late 2019  

**Model Refinement Project developed the method for assessing Nyah to SA Border  

#RISI review commencing with the Sunraysia Business Case, including both Stage 1 and Stage 2 

6.2.2 Goulburn Broken 

During 2018/19, work was undertaken on a project to provide guidance on salinity assessments in the 

Victorian Riverine Plains where substantial changes to land and water management have impacted 

upon river salinity outcomes through shifts in contributions to river flows and salt loads. This project 

has drafted a framework to support future salinity assessments, specifically SIR LWMP, underpinned 

by the guiding principles of the BSM2030:  

• Shared responsibility; 

• Accountability and transparency; 

• Cost-efficient and cost-effective management; 

• Risk-based approach; and 

• Adaptive management.  

6.2.3 North Central  

Barr Creek Catchment Management Strategy 

This accountable action provides 7.7EC credit to Victoria through the implementation of actions to 

reduce historic high salt loads from the Barr Creek Catchment.  

A risk-based review of the Barr Creek Catchment was completed during 2018/2019, following 

catchment reconceptualization projects in previous years. Previously the Barr Creek Catchment action 

has been assessed using a multi-variate analysis and given significant changes to the catchment since 

the last review, it was considered that a more rigorous approach to quantifying the accountable action 

was needed.  Accordingly, the Barr Creek review was not completed as a formal salinity assessment 

based on numerical modelling. Instead, it involved a review of the most likely consequences of changes 

in catchment hydrology and land use, and it has commenced work in the developing a new method for 

the next accountable action review in 2023. 

The review was completed by a consortium of five consulting firms and featured a cross-section of 

experienced and knowledgeable hydrogeologists and engineers with considerable experience in 

assessing and managing the salinity issues of northern Victoria. 

The Barr Creek Risk-Based accountable action review considered the following:   

• Reduction in irrigation deliveries 

• The adoption of irrigation efficiency technologies  



 

 

 

Victoria's Comprehensive Report 2019 

Basin Salinity Management 2030 

31 

• A reduction in land being irrigated 

• The impacts of deep lead pumping and climate change on groundwater levels  

• A reduction in system leakage and outflows 

• A reduction in diversions from the drainage system 

Ranking of the above threats by the expert panel led to the conclusion of an overall low salinity risk for 

the Barr Creek catchment and high confidence that the salinity credit for the catchment exceeds the 

present 7.7EC. Victoria have requested that the register item for Barr Creek Catchment remain 

unchanged. 

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 current register entry is considered 

a conservative estimate as drainage flows from the region are minimal (only in times of high rainfall) 

and there has been significant temporary trade out of water from the region. 

The Tragowel Plains accountable action review commenced in 2016, however it experienced delays 

when outputs from the Kerang Lakes Resource Allocation Model (KLM) and BigMOD unexpectedly 

increased the salinity debit from the 0.2 EC to 0.7 EC. As this was the first time Tragowel has been 

reviewed since the accreditation of the 2016 KLM, DELWP conducted additional investigations into the 

changes made by the KLM update. This found that the 2016 KLM did provide an accurate, but non-

unique solution to the salt load from the catchment 

Victoria has requested that MDBA update the register to reflect this change, however note that 

additional work may be required for this accountable action to more accurately reflect the current 

conditions. 

6.2.4 Mallee 

Mallee Drainage Bore Decommissioning 

Mallee Drainage Bore Decommissioning review was completed in 2018-19. The scope was to review 

the combined salinity effect of decommissioning drainage bores and surface drainage outfalls in 2000, 

and to confirm the current register entry, or as required to define any change to the register entry that 

may be required. 

The decommissioning of the disposal bores and the new reuse systems constituted a significant effect 

and was entered on the MDBA BSM2030 Register A in 2007-08 as a salinity credit of 0.3 EC (a Register 

A entry of -0.3 EC). The Accountable Action Register A entry remains at -0.3 EC with a confidence 

rating of low. The current Report constitutes the most recent (2018) Review of this entry.  

The independent peer reviewer for this accountable action review found that the method was 

appropriate for the level of risk, that the current monitoring was sufficient, and that the register entry 

should remain as 0.3EC, with a low confidence rating and that the provisional status of this register 

entry be removed..  

Reduced Irrigation Salinity Impact 

The Victorian and NSW Reduced Irrigation Salinity Impact (RISI) Stage 1 and 2 will be assessed 

following the completion of the Sunraysia Model Review, being project managed by MDBA. This work 

will aim to combine both RISI entries into one entry. The model review is expected to be completed in 

2020. 

6.2.5 Register B 

Northern Region Legacy of History 

Over the 2017/18 and 2018/19 reporting period Victoria has completed five Legacy of History 

assessments, including the low risk catchments of Kiewa, Ovens and Campaspe Rivers, and the higher 

risk catchments of the Goulburn and Loddon Rivers. The reviews were project managed by North 

Central CMA, but included input from both North East CMA and Goulburn-Broken CMA. The technical 

work was completed by Agriculture Victoria. 
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The three low risk catchments, completed in 2018, completed a HARTT analysis on the available 

groundwater monitoring information within the catchment. The analysis found that current trends are 

indicating a lower salt load from the catchments than was originally estimated. Therefore, Victoria 

recommended, in support of the independent peer reviewers, that the Legacy of History items remain 

unchanged. 

The Register B review of the Loddon and Goulburn Catchments was completed in 2019. The method 

included use of the 2CSalt, Cat1D and REALM modelling to estimate the salinity impacts of the Legacy 

of History action in the catchments. The results of the assessment indicate there was minimal change 

to the salinity contribution in either catchment.  

It was recommended that the Goulburn Catchment entry change from 0.6 to 0.5EC debit, and the 

Loddon Catchment entry change from 1.0 to 0.6EC debit. 

Mallee Legacy of History 

The MDBA is leading the project management of the Victorian and NSW Mallee Legacy of History 

Accountable Action (Irrigation and Dryland) reviews. A Letter of Agreement has been signed by MDBA, 

DELWP, NSW and Mallee CMA establishing the funding arrangements and formation of a project 

steering committee. A consultant has been appointed to complete the review, which is anticipated by 

mid-2020. 
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6.3 Victorian response to IAG-Salinity audit recommendations 2016/17 

Table 6-3: Victoria’s response to the IAG 2016/17 recommendations 

IAG Recommendation Victoria’s Progress 

Recommendation 1:  

That MDBA work closely with South Australia, 

NSW and Victoria to finalise the reviews of the 

South Australian register entries derived from the 

Waikerie to Morgan, Woolpunda and Pike-Murtho 

ground water models and ensure the registers 

are adjusted in a principled and timely manner. 

 

Victoria worked with MDBA and the other jurisdictions to 

finalise the review of the register entries from the Waikerie 

to Morgan, Woolpunda and Pike-Murtho groundwater 

models in 2018. Victoria supported a principled approach 

which considered the requirements of Schedule B, the 

principals of Basin Salinity Management 2030 and 

considered future risks associated with these actions.  

Recommendation 2:  

NSW as a matter of urgency should ensure it has 

the dedicated resourcing required to meet its 

obligations to conduct the reviews of salinity 

entries on the registers. 

 

Over the past two years Victoria has supported NSW in 

broadening their understanding of salinity issues in 

Victorian catchments, where there is also relevance in their 

catchment. NSW was invited to attend project meetings for 

the Mallee Model Refinement project and the Riverine 

Plains Salinity Accountability project.  

Recommendation 3:  

BSMAP should work with the Commonwealth to 

determine how it can continue to be actively 

involved in BSMAP in an efficient and effective 

manner. 

 

Victoria continues to be an active member of BSMAP and 

would welcome increased engagement from the 

Commonwealth, particularly in the areas of understanding 

the impact of environmental water, and recovery of 

environmental water. 

Recommendation 4  

The MDBA and jurisdictions should learn from 

unexpected short term in-river salinity spikes 

from events such as occurred at Lake Bonney 

and the lower Darling, review where these may 

occur in the Basin in the future, and develop 

mitigation strategies to reduce the future risk of 

spikes occurring. 

 

Victoria supports continued learning from elevated salinity 

events such as those that occurred in the lower Darling and 

at Lock Three (originating from Lake Bonney). These 

events were ultimately successfully managed but may have 

had significant consequences had they occurred in drier 

periods. This will be particularly important when the Darling 

River is reconnected to the Murray River system. 

Victoria contributed to the development of the BSM 

Operational Procedure: Elevated Salinity Events, and note 

that this is now a regular agenda item at BSMAP meetings. 
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Recommendation 5  

The MDBA, in conjunction with the jurisdictions, 

should develop a clear procedure setting out the 

roles and responsibilities of all parties for 

resolving the risks to river salinities associated 

with the cumulative impacts of environmental 

watering and other actions. 

 

Victoria worked with MDBA and the other jurisdictions in the 

development of the BSM Operational Procedure: 

Environmental Watering. The procedure sets out the roles 

and responsibilities for salinity accountability of 

environmental watering events. Further work is needed to 

consider the accountability of complex environmental 

watering projects, where the accountability arrangements 

cover multiple agreements, such as the Victorian Mid-

Murray Storages project. 

Recommendation 6  

The work required to set the framework for 

introducing the SOURCE Model for BSM2030 

purposes be progressed urgently so that the 

SOURCE Model can be introduced in 2018. 

 

Over the past two-year period, Victoria has worked with the 

MDBA to verify the salt loads of the existing register entries, 

in preparation for re-estimating the baseline conditions in 

SOURCE. This task was complex due to the limited data 

governance and records able to be supplied with the data 

files. Victoria was able to verify that the data held by MDBA 

was correct for all but two accountable actions. These two 

actions contained errors in the baseline information, and the 

original files from the endorsed assessments had to be 

resupplied to MDBA.  

Recommendation 7  

Given the range of modelling issues that need to 

be resolved quickly and efficiently under the 

BSM2030 transition, there is a need for an 

expansion of the role of the Technical Working 

Group for Salinity Modelling or for similar 

committee(s) be set up to aid the facilitation of 

modelling issues in a planned way. 

 

Victoria is a member of the Technical Working Group for 

Salinity Modelling. Victoria supports the role of the working 

group in overseeing the transition from Big-MOD to 

SOURCE, and sees the value in the group contributing to 

the BSM Operational Procedure: Modelling, and in drafting 

guidance for appropriate data governance. 

Recommendation 8 

The MDBA and jurisdictions should consider the 

development of an approach to assessing the 

salinity impacts of irrigation that better represents 

actual water use; particularly in relation to the 

reduction in irrigation water use in some 

established irrigation areas in the southern basin. 

 

Previously, Victoria has assessed the salinity impacts of 

accountable actions assuming that the irrigation water 

applied to land was equal to the Annual Use Limit (AUL). 

This approach was taken because, following the unbundling 

of water rights and the ability to trade water on an annual 

basis, this was seen as the maximum volume of water which 

could be used in the region. 

In 2017, Victoria, in conjunction with CMAs, commenced 

two reviews into the use of AUL for salinity accountability. 

The first review, in the Mallee region, found that AUL 

represented approximately 80% of actual water use. The 

review concluded that AUL was an appropriate 

approximation of actual water use, and provided a 

conservative estimate of salinity impacts. 
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The second review consider the use of AUL in the 

Goulburn-Murray Irrigation District. It found that actual 

water use was as low as 20% of AUL, but that water use in 

the district fluctuated based on the availability of water. The 

report recommended that a 10-year average of actual water 

use should be adopted, removing years where allocations 

were <100%. 

The findings from the reviews will be implemented in 

accountable action assessments, as they are reviewed. 

Recommendation 9 

The economic impacts of the salinity 

management program in the MDB should be 

reviewed and updated before 2026 as an input to 

the strategic review of the BSM2030. 

 

Victoria supports a review of the economic impact of salinity 

in the Murray River. This review will help to inform decisions 

in 2026, during the strategic review of BSM2030.  

Recommendation 10 

The jurisdictions and the MDBA should develop a 

strategic approach to management and oversight 

of the BSM2030 implementation program, with a 

view to ensuring that all necessary actions can be 

delivered to support achievement of the strategy 

objectives, and to enable the 2026 review to be 

undertaken in an effective, timely manner. 

 

Victoria supports a planned and considered approach to the 

implementation of BSM2030. Victoria notes that it is a 

standing agenda item at BSMAP meetings and reviews 

progress on a quarterly basis. 
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7. Strategic Knowledge Improvement 

7.1 State-wide Projects 

Over the last two years DELWP has progressed a range of work in partnership with CMAs, Water 

Corporations, Agriculture Victoria, other Basin States and MDBA in relation to salinity management. 

This has included work on implementation of BSM2030 such as providing input into the BSM 

Procedures, and reviewing the salt load data which has been provided for use within the Source 

Murray Model.  

Following IAG Recommendation 8 in 2017, DELWP initiated a review of the metric used for accountable 

water use and irrigated area change in the Goulburn Murray Irrigation District. The aim was to determine 

a metric for assessing the salinity risk, consistent with the long-term nature of BSM2030 but reflective 

of current water use.  

Consistent with the Manual for Victoria’s Salinity Accountability in the Murray-Darling Basin (DSE, 

2011a), regions used the volume of Annual Use Limit (AUL) held in the area to assess the salinity risk 

of irrigation. Recent reviews have found that the volume of AUL held in the Victorian Riverine Plains 

was not reflective of actual water use in the region. The outcome of the review found that a 10-year 

average of water use would best represent the long-term actual water-use, while minimising the 

influence of extreme weather sequences (drought and flood). The metric of AUL has been maintained 

in Mallee region, where AUL is still a reasonable reflection of actual water use. 

Victoria have initiated a project to review the Manual for Victoria’s Salinity Accountability in the Murray-

Darling Basin (DSE, 2011a) in line with BSM2030 and its guiding principles. This document will include 

the roles and responsibilities in relation to environmental watering activities and incorporate the findings 

of recent reviews. 

DELWP have continued to work with Mallee CMA and Lower Murray Water to progress several 

projects to improve salinity management in the Mallee, consistent with Action 4.8 of Water for Victoria 

(DELWP, 2016). This work has included the review of the models used to estimate the salinity 

impacts of new irrigation development (Nyah to the South Australian Border Salinity Management 

Plan accountable action) and a review of salinity impact zones and charges.  

Over the past two years Victoria has collaborated and worked with NSW and South Australia on a 

number of reviews to share knowledge and understanding across State boundaries. Victoria was an 

observer for the South Australian Loxton-Bookpurnong model review, which has facilitated a shared 

understanding of the difficulties and strengths of the assessment. Victoria has also invited NSW and 

South Australia to be a part of project meetings concerning the Riverine Plains and Mallee region, to 

assist in shared understanding and approaches. 

7.2 Regional Projects 

7.2.1 Dryland 

State of the Environment Report - 2018 

The Victorian State of the Environment Report (2018) was released by the Commission for 

Environmental Sustainability in early 2019 and included reporting on the “Area affected by salinity” 

indicator.  Agriculture Victoria Research (AVR) provided the technical input and along with DELWP the 

data for this indicator (see Figure 7-1) 
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Figure 7-1 Infographic from Victoria’s State of the Environment Report (2018) for the area affected by Salinity. 

Investigation methods to improve understanding of groundwater responses and recovery   

AVR undertook a range of field tests to investigate the efficacy of a range of field methods to better 

understand aquifer Hydraulic Conductivity, Transmissivity and its response to changes in recharge, 

discharge and recovery from pumping.  The tests showed that while pneumatic slug tests (i.e. direct 

push method) have the potential to quickly understand groundwater head recovery responses, the 

difficulty in obtaining an airtight seal around the different diameters and bore case type used in Victoria 

is problematic.  However, AVR did have considerable success around manual slug tests (i.e. 

conventional) fitted with automatic data loggers to monitor the heads response. 

Mallee demonstration trials 

Mallee CMA have established demonstration sites in high risk areas (e.g. where risk of erosion is high, 

or salinity is limiting groundcover/production) and extend across the Mallee landscape for validation 

under different environmental conditions. These sites trial innovative practices to improve natural 

resource management (including improved control of groundwater recharge), with learnings used to 

increase the skills and knowledge of landholders to implement practice change.  Trial sites have been 

established in the region to investigate: 

• growth and forage potential of perennial shrubs in alternative grazing systems (DEDTJR);  

• benefits of incorporating break crops into no-till cropping systems (Mallee Sustainable Farming); 

• weed management strategies for sustained no-till cropping systems (Dodgshum and Medlin). 

Mallee Dryland Research and Development 

Research trials and demonstration sites aiming to validate and promote improved/alternative farming 

systems in the Victorian Mallee (including practices for improved water use efficiency and groundwater 

recharge control) were evaluated and promoted over the 2018 season. Regional delivery partners 

including Mallee Sustainable Farming (MSF), Birchip Cropping Group (BCG) and Agriculture Victoria 

(AV) investigated a range of key issues including:  

• Effects of deep ripping on soil compaction and crop performance in Mallee sands (MSF); 

• Pulses in the Mallee (MSF); 

• Break crop production (MSF); 

• Herbicide residue impacts (MSF); 

• Identifying and managing Mallee seeps (MSF); 

• Opportunities for increasing soil carbon (BCG); 

• Nitrogen and disease management (BCG); 

• Optimising plant establishment (BCG); 

• Managing barley grass (BCG); and 

• Ongoing surveys (remote sensing and ground truthing) of land management and ground cover (AV). 

7.2.2  Goulburn Broken 

Hybrid Surface Water Management System program 

A significant focus of the new SIR Surface Water Management Program is scoping and developing 

Hybrid Surface Water Management Systems (SWMS). The concept of ‘hybrid’ drainage was proposed 
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in the 2015 SIR Drainage Strategy Review as a low-cost drainage approach. It relies on restoring flow 

in natural drainage courses, through improving linkages and removing artificial obstructions to flow. The 

key mechanism to restore and improve natural drainage (and remove impediments to flow) is via a 

Drainage Course Declaration (DCD) under Victoria’s Water Act 1989. 

In 2017/18 three hybrid SWMS, identified as priority drainage catchments, progressed to investigation 

and concept design stages. These hybrid SWMS projects, located in the Upper Deakin, Guilfus-

Congupna Creeks and Cornella Creek catchments, were the focus of significant investigation, 

modelling, concept design and landholder consultation in 2017/18. By the end of 2017/18, the first pilot 

project (Upper Deakin SWMS) was scoped, costed and endorsed to proceed to implementation stage, 

commencing with the DCD application process in December 2018. The Upper Deakin DCD was 

approved in April 2019, with an obstruction removal works program commencing in June 2019. The 

second DCD-based SWMS in the Cornella Creek catchment was developed in early 2019, with a DCD 

application made in June 2019. Both SWMS projects have received very strong community support. 

New hybrid SWMS development and implementation guidelines are in the process of being developed 

to inform the development of these DCD based systems in the future. Engagement commenced with 

local government to establish road culvert design standards and ensure DCDs are mapped and 

appropriately considered in local government statutory approval processes. 

Public Pump Triggers Review and Asset Optimisation Projects 

A network of 115 Public Groundwater Pumps is in place to mitigate salinity and shallow groundwater 

impacts across the Shepparton Irrigation Region (SIR). The operation of pumps within this network has 

been dependent on: 

• Groundwater levels (as measured in nominated observation bores), and 

• Water quality (salinity) and flow in surface water systems that receive groundwater discharge. 

Following a prolonged period of drought, an increased focus on water use efficiencies and a reducing 

irrigation footprint across the GMID, there is a need to consider the operational capacity of the Public 

Groundwater Pump network to respond to the dynamic threat of salinity and high watertables in the 

future. 

An adaptive and versatile management approach to future Public Groundwater Pump operation and 

management is now being implemented. This work has two key components: 

• A revised methodology, procedures and policies for triggering the operation of the pumps which meet 

the following benchmarks:  

– Adaptable – to prevailing climatic, social, political and environmental drivers; 

– Aligned – with regulator policies; 

– Acceptable – to lead stakeholders and local community for maintaining confidence in a variable 

salinity risk management environment; 

– Technical – based on sound technical understanding; 

– Useable – integration with existing systems and understandable; and 

– Optimised – to meet expectations of levels of service for GMW customers versus risks. 

• Deactivating Public Groundwater Pumps that won’t be required to operate in the medium to longer 

term. Deactivation is favoured because; 

– Is the lowest cost option; 

– Allows the pumps to be easily brought back into operation if conditions change; 

– Aligns with BSMS and SIRLWMP requirements; and 

– Protects the public investment. 

This work commenced in 2017/18 and has continued into 2018/19. The first Rationalisation Case Study 

in the Rochester Irrigation Area was completed during 2018/19. This case study tested the pump 
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rationalisation criteria on a small scale of five pasture protection pumps. This case study found the 

criteria to be appropriate and received positive feedback from meetings with landholders who had 

pumps situated on their properties.  

A second case study commenced in the Murray Valley Irrigation Area in June 2019 to test criteria 

horticultural pumps. This case study is anticipated to be completed during 2019/20 before moving on 

to other irrigation areas within the Shepparton Irrigation Region. 

Land Use Mapping of the GMID Renewal 2019. 

The renewal of the Land Use Mapping of the GMID has commenced, to capture the significant changes 

in water use across the irrigated landscape. This will allow strategic decisions to continue to be made 

based on latest knowledge. It will also feed into salinity impact assessments of the declining irrigation 

footprint. Expected to be completed November 2019. 

7.2.3 North Central 

North Central Salinity Accountability 

The North Central Catchment Management Authority recognises the need to establish more rigorous 

approaches to the reporting and accounting of salinity of high-risk items. Accordingly, North Central 

CMA has developed a five-year plan to explore options for the establishment of an integrated regional 

salinity accounting model for northern Victoria. There will be three components within this review: 

1. Establishing a regional framework for an integrated approach. This will consider how each of the 

discrete areas might be considered within a more unified approach.     

2. Examining the range of modelling approaches that might be deployed to deliver improved 

outcomes. For example, the potential to deploy a surface water model linked to a distributed 

groundwater model.   

3. Establishing a business case for advancement of the new integrated framework.   

The modelling framework will retain the capacity to report again the climate of the benchmark period 

whilst informing on the impact of the more contemporary post-1990s climate change.  The latter is 

regarded as important given considerable groundwater recession following irrigation restructuring 

(water trading) and reduced seasonal rainfall. 

North Central Drainage Reviews 

The North Central CMA is currently undertaking two concurrent reviews of drainage in the Loddon 

Murray Region: 

• a review of drainage needs across the Loddon Murray irrigation region 

• an assessment of future drainage needs of the Benwell catchment. 

These reviews aim to improve the understanding of drainage needs across the irrigated areas of the 

North Central CMA region considering changes to the nature of irrigation and land-use, water availability 

and climatic factors. These projects will provide the North Central CMA with target areas for any future 

works to improve irrigation drainage in the region and give greater understanding of the nature of 

drainage in sub-catchments which may inform register reviews of Accountable Actions. Benwell Drain 

project had previously been assessed as potentially having a significant salinity impact, however formal 

assessment of the action will need to first consider the outcomes of this review. 

7.2.4 Mallee 

Mallee Model Refinement Project 

The Mallee CMA commenced the Model Refinement Project in 2016-17. The objectives of the project 

were to improve confidence and accuracy of salinity impact estimates of irrigation development in the 

Victorian Mallee region by recalibrating, refining and consolidating existing numerical groundwater 

models to replace the existing 2001 Analytical Model.  
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Six existing groundwater models (Nyah to Piambie, Piambie to Robinvale, Robinvale to Wemen, 

Nangiloc-Colignan, EM2.4 and Yelta to South Australian Border) were refined and consolidated to four 

groundwater models (Nyah to Wemen, Nangiloc-Colignan, EM2.5 and Yelta to South Australian 

Border). The modelling work has been completed, and the final report prepared. 

The report was independently peer reviewed with all four models deemed fit for purpose. The peer 

review also identified that: 

1. The method used to derive the pre-calibration irrigation recharge inputs to the refined models has 

been applied consistent with the previous Water Trade Models. However, these irrigation recharge 

rates are low when viewed within the context of irrigation efficiency and hence the issue of 

plausibility arises; 

2. The four models meet acceptability criteria for calibration as set out in the Australian Groundwater 

Modelling Guidelines; 

3. The analysis of potential irrigation recharge rates via calibration testing provides a range around 

the adopted rates in the three models; and 

4. The reviewer commends the model team for undertaking the uncertainty analysis. 

The next phase of this project will be to commence the Nyah to South Australian Border SMP 

accountable action review. 

EC/TDS Conversion Factor Determination 

In 2018 Mallee CMA conducted a review of the electrical conductivity (EC) conversion factor applied to 

total dissolved solids (TDS). EC is a surrogate, in-situ field measurement of salinity while TDS is a more 

accurately laboratory-based measurement of salt concentration. For several of the regions salinity 

impact reporting relies on EC measurements to calculate salt loads to the Murray River. The basis for 

EC/TDS conversion is: 

TDS = EC × A,  

where A = conversion factor (currently 0.6).  

The review was based on ion monitoring data (42 samples) collected from irrigation drainage water 

during the 2017/18 irrigation season. The results found some variation in the conversion factor 

calculated for each sample (10th percentile = 0.44 and 90th percentile = 0.59); but generally, there was 

a good relationship between EC and TDS that can be described using a conversion factor of 0.55 with 

a high degree of confidence.  

Based on the limited sample size, the 2018 work is not adequately robust enough to recommend a 

change from the current conversion factor of 0.6. However, water samples have been collected during 

the 2018-19 irrigation season to add to the previous 4 year’s data. Further data will be collected during 

the 2019-20 irrigation season. It is proposed to conduct a comprehensive analysis of the six-year 

dataset in April 2020 to determine the appropriate conversion factor. 

2018/19 Seasonal Adjustment Advice and Process Review 

In Victoria the maximum volume of water which is allowed to be placed on a parcel of land is set by an 

Annual Use Limit (AUL). An AUL is determined for common crop types and described in the Standard 

Water Use Conditions under the Water Act (1989). In unseasonably hot or dry years, it is important to 

allow for an adjustment of the AUL as crops will have a higher water demand. 

The Seasonal Annual Use Limit (SAUL) adjustment process for the 2018-19 irrigation season was 

initiated in November 2018 and completed in June 2019. The first SAUL assessment commenced in 

December 2018 and continued every month until June 2019.  

The assessment for July to December 2018 did not meet the adjustment trigger thresholds for 

evapotranspiration (ETo) or effective rainfall (ER). Subsequently at the January 2019 assessment the 

ER trigger threshold was met due to very low recorded rainfall at several sites across the region.  

The review panel including Members from Mallee CMA, LMW, DELWP and Agriculture Victoria 

recommended a 15% SAUL adjustment which was independently reviewed and discussed with an 
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irrigation user group consistent with the Mallee SAUL procedure. Included in the assessments, actual 

irrigated water use was compared with AUL across irrigation seasons.  

The comparison showed that when water use as a fraction of AUL was greater than 20% by December 

of the irrigation season a seasonal AUL adjustment was declared for the irrigation season which is 

linked to the higher crop water demand as shown by greater than average evapotranspiration rates. 

Root Zone Drainage 

The Satellite Based Estimation of Crop Water Use and Root Zone Drainage project was completed in 

in 2018-19. The objective of the project was to investigate the application of satellite based remote 

sensing methodology and climate data (rainfall and evapotranspiration) to assess soil-crop water 

balance and estimate root zone drainage (RZD) under irrigation at a regional scale. The project used 

satellite based Normalized Difference Vegetation Index (NDVI), water delivery data (from Victorian 

Water Register) and soil water balance for assessing crop water requirement and estimate RZD 

(DEDJTR 2018). The project involved:  

1. Refined and tested satellite-based soil water balance and crop water requirement assessment 

technology to almond for estimating RZD;  

2. Extended the methodology developed to longer time series and different spatial domain to 

understand spatial and seasonal effects on RZD 

3. Extended the methodology to citrus and table grapes for estimating RZD, and  

4. Evaluated the sensitivity of RZD to key parameters. e.g. crop coefficient. 

The main conclusions from the project are:  

• The methodology for estimating RZD was suitable for regional scale RZD assessments of almond 

and citrus. However, some limitations in applying the methodology to table grape due to the use of 

plastic rain covers that create uncertainties in RZD estimates; 

• RZD estimates for almond/citrus are 10% of actual irrigation water supply; 

• Satellite based estimates of irrigation water requirements are highly variable, depending on seasonal 

and vegetation conditions that impact rates of crop water use; 

• The methodology used in this project provides the ability for near-real time spatially-targeted analyses 

of irrigation water use and support catchment managers with tools to quantify and respond to the 

challenges of rapid and ongoing irrigation development and water management in the Mallee region. 

A follow up investigation program was implemented in the field in 2018-19 to validate the results 

obtained from RZD study. 

Assessment of Irrigation Best Practices for the Victorian Mallee 

The project aims to provide external insights into the contemporary understanding of best practice 

irrigation management as applied to irrigation within the Victorian Mallee. Current information and 

processes on irrigation best practice within Mallee CMA region were reviewed to identify any potential 

gaps that may be leading to non-optimal outcomes for improving irrigation best practice in the region.  

 

The project mainly focussed on assessing the Victorian Mallee Irrigation Development Guidelines 2017 

and related documents and assessed the procedures/practices with international knowledge in irrigation 

best practice. 

 

The assessment showed that the Victorian Mallee Irrigation Develop guidelines are a comprehensive 

set of guidelines which have achieved best practice irrigation development that is of a world standard 

with clearly set out processes, responsibilities and outcomes for new irrigation developments. However, 

there is scope for improvement, in implementing these guidelines, particularly the compliance after 

irrigation development have been assessed and approved. The project proposed the following key 

recommendations for strengthening best practice: 

1. Strengthening on-going monitoring and evaluation to ensure compliance. 
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2. Harnessing new technologies in data capture and reporting. 

3. Benchmarking practices with a focus on parameters that capture on-ground outcomes of best 

practice. 

Merbein Furrow Irrigation Survey (RMCG, 2019) 

The purpose of this project was to survey 20 to 40 irrigators in the Merbein Irrigation District to 

understand why a greater area in that district continues to be watered using furrow irrigation than in 

other pumped districts. The 2018 Mallee Irrigated Horticulture Crop Report identified that a significantly 

larger area of the Merbein Irrigation District using furrow irrigation (>7%) compared to other districts 

(<2%). The Mallee CMA seeks to improve how programs in its LWMP can assist irrigators to adapt to 

increasing water scarcity and reduce the environmental impacts of irrigation. 

The results of the interviews and analysis indicates that current furrow irrigators generally, with some 

exceptions, are: 

• Likely to be dried vine fruit growers using traditional older style trellis on older, low yielding vines. 

• Unlikely to achieve major water savings through irrigation system upgrades because their relatively 

flat, even-sloped, blocks are well suited to furrow irrigation. 

• Unlikely to value time savings from upgrading to improved systems, because they have less interest 

in expanding their businesses or pursuing other activities. 

• Often semi-retired, commonly a single irrigation shift, which has been fine tuned to ensure a low 

labour requirement. 

• If they are planning to adopt pressurised irrigation systems, they may do so earlier as a result of 

incentives, but there are probably only one or two growers in this category representing a small 

proportion, 10 hectares to 30 hectares of the 200 ha, of the remaining furrow irrigation. 

7.2.5 Wimmera 

Implementation of the Wimmera waterway strategy 2014 -22 

We have taken the concept of integrated catchment management to new levels by incorporating the 

chairing of integrated water management within the Wimmera Southern Mallee Regional Partnership 

operating structure.  This approach is delivering better outcomes and creating efficiencies for all 

partners and stakeholders involved in wider natural resource management.  Year 3 of the Wimmera 

Southern Mallee Socio-economic Value of Recreational and Environmental water survey continued, 

and we eagerly await the results.  Year 2 conservatively estimated that $30.2m (9.47% increase from 

year 1) was contributed to the local economy and a total physical and mental health benefit of $5.4m. 
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8. Community Engagement and 
Communication 

Community engagement, education and communication are central to the implementation of Victorian 

CMAs’ Regional Catchment Strategies, and subordinate strategies and plans including their LWMPs 

and Waterway Strategies. 

Many CMA boards use community-based advisory groups to gain community and expert input into 

projects and strategies, and to help inform communities, agencies and land managers about natural 

resource management in the region. These groups are central to effective management of salinity in 

Victoria, particularly in irrigation areas, and have a long history of ownership and involvement in 

development and implementation of SMPs and LWMPs. 

8.1 Community Engagement 

8.1.1 Dryland 

Agriculture Victoria Research continues to monitor salinity trends in the North Central CMA, Goulburn 

Broken CMA and North East CMA regions as part of our watching brief. This includes providing advice 

to landcare and similar community groups, rural water authorities and local government on how to deal 

with dryland salinity and rising groundwater levels in their area.   

This has included the ongoing provision of advice to the relevant Donald Landcare groups around any 

potential groundwater/salinity impacts caused by the additional water supplied to the Donald Weir Pool 

as part of the Victorian’s government process to improve the environmental and recreational value of 

the weir.  The Landcare group is now fully trained and empowered to undertake the ongoing bore 

monitoring so they can inform themselves and the community of any changes in groundwater levels. 

The continuing dry conditions across significant areas of northern Victoria has resulted in an increase 

in the number of enquires by landholders (both dryland and irrigation regions) about the groundwater 

salinity levels under their farms, what are the groundwater salinity thresholds associated with its use for 

a range of purposes (e.g. irrigating crops or pastures, watering livestock) and what the potential is to 

“shandy” this groundwater with higher quality surface water in needed.  

Due to this interest in groundwater several landcare groups have requested and received presentations 

by AVR on their current and past salinity conditions and where instructed on how to monitor bores. 

There groups have now commenced monitoring bores in their area on a quarterly frequency from late 

2018, with the results added to the Victorian Dryland Salinity Database. 

8.1.2 North East 

Salinity education in schools throughout North East Victoria is delivered through the Schools 

Environment Education Directory (SEED) project. The strategic direction of SEED is guided by a 

Committee of Management, consisting of the North East CMA and the North East Waste and Resource 

Recovery Group. 

Three SEED days were run during 2017/18, educating 570 children from schools in the North East 

region. Teachers, students and environment staff also have access to the SEED website which allows 

easy access to a range of education resources, including salinity education.   

Waterwatch in the North East continued to increase community awareness and understanding of water 

quality issues including salinity by providing education and training.  21 trained adult volunteers 

monitored salinity levels and other water quality parameters at 27 sites across the North East region. 

In total 181 monthly monitoring records were collected and entered in the Victorian Waterwatch 

database in 2017-19. 

Within irrigated areas, 167 individual irrigators were engaged in activities covering 1100 ha.  Activities 

included installation of soil moisture monitoring probes, irrigation planning, evapotranspiration 

monitoring, and checking of irrigation system performance against industry benchmarks.  
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8.1.3 Goulburn Broken 

Community engagement and consultation is a priority activity of the Goulburn Broken CMA.  The SIR 

People and Planning Integration Committee (SIRPPIC) has a Stakeholder Engagement Plan which 

demonstrates to stakeholders and partners that it is connecting appropriately with major political, 

economic, market, competitive and social influences which can impact on the successful 

implementation of the Regional Catchment Strategy. 

During 2018/19, a key action has been the continued engagement with the community around the 

development and implementation of the renewed Surface Water Management Program. This 

engagement process has included broad representation from community and agency staff through 

numerous Goulburn Broken CMA committees, as well as consultation with impacted landholders. This 

program completed the installation of one Primary Surface Water Management Systems and one 

Community Surface Water Management Systems (SWMS) during 2018/19, undertook planning for an 

additional Community SWMS, and substantially advanced the development of three new Hybrid SWMS. 

Goulburn Broken CMA actively engaged with community about the Public Groundwater Pump 

Rationalisation Project in 2018/19 and the Rochester Irrigation Area Case Study. This included 

presentations to the SIR Drainage Working Group, the SIRPPIC, the Rochester Water Services 

Committee, and consultation with impacting landholders (including one-to-one meetings with 

landholders who had a pump on their property planned for deactivations, and letters to all local 

beneficiaries of pumps planned for deactivation).  

Landholders indicated they were supportive of adaptive management principles being utilised to 

minimise costs where possible, in favour of assets remaining in place in a deactivated state and 

supported monitoring continuing in case a salinity threat returns in the future. This project has now 

moved on to a second case study in the Murray Valley Irrigation Area, where a similar engagement 

approach is being applied. 

8.1.4 North Central 

Three projects including Regenerative Agriculture, Healthy Productive Irrigated Landscapes, and 

Reporting and Accounting for Salinity are taking an integrated approach of working with farmers, 

service providers and agriculture industries to understand the necessary changes to farming systems 

to achieve a sustainable agriculture future. As each project is considering best practice land and 

water use, the results from each project will be utilised, as appropriate, to enhance farming systems 

across the catchment. 

The North Central CMA is currently undertaking projects that work with regional communities to build 

knowledge on improved farming practices based on experiences, lessons learnt and success stories. 

With this knowledge, the North Central Victoria Regional Sustainable Agriculture Strategy has been 

developed to enhance regional farming viability, protect the natural resource base and strengthen 

sustainable agriculture through a regionally coordinated approach. The pervasive threat of salinity has 

been integrated into the strategic responses of the Strategy 

8.1.5 Mallee 

The Draft Salinity and Irrigation Engagement Strategy – The Salt Beneath Our Feet guides how the 

Mallee CMA engages with stakeholders and the community to elevate salinity awareness and build 

knowledge. It outlines the engagement objectives, the proposed approach and key messages. It 

analyses stakeholders across the irrigation community, identifies priorities, the level of engagement and 

proposed engagement approach. It details an action plan with goals, actions, responsibility and 

timelines. Implementation of the strategy comprised: 

• Preparation of three fact sheets covering; Tri-state Salinity Management Policy Comparison, Victorian 

Mallee Salinity Management Framework, and Understanding Annual Use Limits. 

• Preparation of four short videos for social media covering; the history of salinity management in the 

Mallee, Ministers launch of the 2018 incentives, groundwater bore monitoring and opening of the 2019 

irrigation incentive round (available from Mallee CMA Facebook page). 

• Preparation of a range of media releases covering Ministers launch of the 2018 incentives, Mallee 

Crop Report and concluding the Nyah to the Border 50c Levy. 
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• Conducting six shed meetings at Yelta, Wemen, Lindsay Point, Boundary Bend, Robinvale and 

Piangil with irrigators in the private diversion area. 

• Attending at public events including Mildura Field Day and Mildura Multicultural Fair. 

• Surveying irrigators using LMW customer survey to establish a baseline of irrigator knowledge on 

salinity. 

Community and stakeholder engagement have also been a key requirement in developing EWMPs 

especially where salinity has been identified as a significant feature of the water system. Community 

engagement has occurred through existing community group meetings e.g. Bird Observers Club and 

‘Friends-of’ groups, as well as irrigator shed meetings, Aboriginal Campfire meetings and one-on-one 

visits. 

8.2 Communications 

8.2.1 North East 

Salinity education in schools throughout North East Victoria is delivered through the Schools 

Environment Education Directory (SEED) project. The strategic direction of SEED is guided by a 

Committee of Management, consisting of the North East CMA, NevRwaste and North East Water.   

Three SEED days were run during 2017/18, educating 570 children from schools in the North East 

region.  Teachers, students and environment staff also have access to the SEED website which allows 

easy access to a range of education resources, including salinity education.   

Waterwatch in the North East continued to increase community awareness and understanding of water 

quality issues including salinity by providing education and training. A total of 21 trained adult volunteers 

monitored salinity levels and other water quality parameters at 27 sites across the North East region. 

Two events were held in the North East to train and educate Waterwatch volunteers and students 

around the usage of monitoring equipment and water quality. 

8.2.2 Goulburn Broken 

In the SIR area of the Goulburn Broken CMA, watertable maps remain highly effective in raising 

community awareness and communicating the need for action to manage high watertables. The total 

area monitored for watertable depth covers 560,000 hectares and data is used from approximately 

1,000 observation bores.  

The watertable map for August 2016 (Error! Reference source not found. – Section 6.1.3) shows the 

areas where watertables are near the natural surface and pose a potential salinity risk. Error! 

Reference source not found. (Section 6.1.3) shows a graph produced to demonstrate the groundwater 

level response resulting from drought and post-drought conditions. 

Following the extensive work undertaken as part of the Shepparton Irrigation Region (SIR) Salt and 

Water Balance Project, the SIR Shallow Groundwater Website was released in late 2017. Since its 

release, monitoring of website traffic and community enquiries indicate good utilisation of the website’s 

resources. 

During 2018/19, the website was visited 642 times. Of these visits, 287 of these sessions were by new 

users of the website, while 70 returning users made up the remaining 355 sessions. The average time 

of a session for all website users was 2:52 minutes and included an average of 3.12 pages viewed 

within the site.  

Excluding the website homepage (https://salinitywatch.gbcma.vic.gov.au ), the most frequently visited 

page was the SIR Groundwater levels, followed by the Salinity Risk Map. This information suggests 

that users: 

• are mostly interested in groundwater levels and salinity risk, 

• are returning to the website to check updated information, and  

• are successfully able to locate the information they require within the intended ‘three-click’ design 

principle of the website. 

https://salinitywatch.gbcma.vic.gov.au/
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The website also provides contact details for extension services through to Agriculture Victoria (part of 

the Department of Job, Precincts and Regions). Twenty-one farmer enquiries were made during this 

time looking for information such as water quality, soil testing and monitoring, advice on soil and crop 

tolerances, licensing, subsurface exploratory information and area specific information such as 

groundwater maps, bore depths and water quality. 

8.2.3 North Central 

North Central CMA use a number of established committees to actively engage with the community 

about salinity, these include: 

• Regional Sustainable Agricultural Steering Committee  

• Torrumbarry and Loddon Valley Water Services Committees of Goulburn-Murray Water Regional 

Water Authority  

• Soils-based community groups 

The North Central CMA continues to provide support to Landcare groups active in salinity 

management including the Northern United Forestry Group (NUFG). The NUFG has actively pursued 

farm forestry and saline agriculture over the past 16 years.  Two plantations of native hardwoods 

amounting to approximately twenty hectares have lowered the watertable more than seven metres.  

North Central Waterwatch and River Detectives programs provided facts and figures on irrigated and 

dryland salinity to regional primary schools and community groups. The information helped people to 

understand why salinity was an issue, the threats posed to natural resource assets and the actions 

being undertaken to mitigate the impacts of salinity. 

Irrigated and dryland salinity facts and figures were provided through the North Central Waterwatch and 

River Detectives programs to regional primary schools and community groups. The information helped 

people to understand why salinity was an issue, the threats posed to natural resource assets and the 

actions being undertaken to mitigate the impacts of salinity. 

8.2.4 Mallee 

Community education activities included school demonstrations using the Mallee CMA Waterwatch 

trailer and a diorama (three-dimensional representation) of land use and regional salt processes. 

Displays at the Mildura Show (October), Lake Cullulleraine Music Festival (April), Catch a Carp Day 

(March), and Hattah Hope Project promoted Mallee CMA water use efficiency; salinity in the 

landscape; and, Murray River health and water quality. 

8.2.5 Wimmera  

Implementation of an ongoing Wimmera Southern Mallee Socio-economic Value of Recreational and 

Environmental water survey with the Wimmera Development Association, aimed at understanding the 

important social and economic factors influencing landholder decision making in the Wimmera region.  

This information, along with longitudinal landholder surveys from previous years and the asset 

strategies, helps guide the implementation of the Regional Catchment Strategy (RCS). 
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9. Priorities for future work 

Moving forward, Victoria is prioritising work consistent with the BSM2030 guiding principles of: 

• Accountability and transparency; 

• Cost-efficient and cost-effective management; 

• Risk-based approach; and 

• Adaptive management.  

This will see an investment in time and effort in projects which strategically improve and streamline 

our accountability processes. Some examples of this include the Riverine Plains Salinity 

Accountability Project, Salinity Accountability in the North Central region, and more recently the 

completion of the Mallee Model Refinement Project. Victoria is focussing on the areas where the real 

risk of salinity impact lies within the catchment, to ensure that the future risk to the River Murray, and 

catchment is minimised. 

Victoria’s regional priorities over the next two years are summarised below, in no particular order: 

• RISI Stage 1 and 2 accountable action review 

• Mallee Legacy of History (Dryland and Irrigation) review 

• Airborne Electromagnetic (AEM) Survey Business Case (Mallee CMA) 

• Commence planning and preparation work for undertaking the next SIR Salinity Management Plan 

accountable action Review 

• Anticipated completion of the Public Groundwater Pump Triggers Review and Asset Optimisation 

projects 

• Completing implementation of the three Hybrid SWMS within the Surface Water Management 

Program 

• Commencing work on projects to investigate the potential groundwater/salinity impacts of delivering 

Environmental Water 

• Development of an Integrated Drainage Strategy. 

• Assessment of future drainage needs of the Benwell catchment 

• Estimation of district-scale root zone drainage and irrigation efficiency 

• Initiating assessment of the Connections Project 

• Incorporation of environmental watering into State accountability, as appropriate 

• Release updated Manual for Victoria’s Salinity Accountability in the Murray-Darling Basin.   
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11. Appendices 

11.1 Appendix A – Salinity impact of new irrigation development in the 
Victorian Mallee 
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Executive Summary 

The salinity impact of irrigation developments in the Victorian Mallee for the period 1 July 2018 to 30 

June 2019 (2018-19) using the Hoxley coefficients (SKM 2001) is estimated to be 0.16 EC at Morgan. 

The quantum of this salinity impact has resulted from an increase in Annual Use Limit (AUL) on water 

use licences (WUL) issued for irrigation purposes in low salinity impact zones (SIZs) in the Victorian 

Mallee.  

In 2018-19, irrigation developments and redevelopments were carried out by customers of Lower 

Murray Water (LMW) and Goulburn Murray Water (G-MW) with an increase in AUL issued across 

salinity zones of 11,319 ML. Compared to 2017-18 (9,034 ML), the AUL has increased by 2,285 ML or 

25% for 2018-19. A majority of these irrigation developments and redevelopments occurred within the 

low impact zones (11,283 ML), specifically in LI1 (5,867 ML), LI2 (3,867 ML), LI3 (1,534 ML). For 

the same period there has been a small increase in AUL for the high impact zones (HI, 108 ML). This is 

mainly caused by the reinstatement of Small Block Irrigators Exit Grant (SBIEG). SBIEG AUL has 

been ‘preserved’ within the SIZ as an interim measure as agreed between DELWP and LMW, it will 

happen occasionally and is recorded in the Water Register within the transaction.  The AUL by LMW 

customers increased by 11,391 ML with no increase in AUL by G-MW customers.  

While the AUL increase in 2018-19 was greater than 2017-18, the salinity impact was lower as 99% of 

AUL was issued to LI 1, LI 2 and LI 3 salinity impact zone with 52% issued in LI 1 zone only where 

there is no river salinity impact. Unlike 2017-18, in 2018-19 no AUL was issued in the higher impact 

zones LI 4, LI 5, LI 6 or LI 7. 

In 2018-19, the cancellation of AUL (Category N) resulted in a decrease in LIZ (525 ML) and HIZ (798 

ML) by customers of LMW with no change by G-MW customers. 

While the 0.16 EC estimate will be used to update the local Mallee Salt Register using the agreed 

annual accounting method (SKM 2001), it is considered that 0.21 EC calculated using the “Salt Load 

Calculator” method, is more reflective of the increase that will be observed using the Murray Darling 

Basin Authority (MDBA) model MSM-BIGMOD. This disparity in salinity impact is thought to be a 

result of updating the ready reckoner used to convert salt load to salt impact (in terms of EC at Morgan) 

by MDBA in 2010. 

Background 

Victoria coordinates salinity with other Murray-Darling Basin (MDB) governments through the Basin 

Salinity Management (BSM2030) strategy. The Department of Environment, Land, Water and Planning 

(DELWP) manages the BSM2030 reporting process for Victoria. The Mallee Catchment Management 

Authority (CMA) has been delegated responsibility by the Victorian Government for salinity 

management and the implementation of the BSM2030 in the Mallee CMA region under the Victorian 

Catchment and Land Protection Act 1994.  

The Nyah to the South Australian Border (N2SAB) Salinity Management Plan (SMP) was introduced in 

1993 to manage irrigation expansion in private diversion areas as a result of State Water policy reforms 

that enable water entitlements to be separated from the land and traded.  With the potential for increased 

water trade into the Victorian Mallee there was a risk of increased salinity impact caused by irrigation 
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induced groundwater recharge and subsequent discharge of saline groundwater to the Murray River. To 

date, the Mallee CMA has been allocated a salinity credit of 23.22 EC within which it must manage the 

salinity impact of irrigation development in the N2SAB SMP area. 

Each year, the Mallee CMA calculates the salinity impact of irrigation development in the N2SAB SMP 

area using the Annual Use Limit (AUL) data from the Victorian Water Register (VWR). A 

comprehensive report providing background and process for determining the salinity impact is prepared 

bi-annually. The results from this annual report is used for balancing the State and regional salinity 

registers to ensure that a positive balance of Salinity Credit is available to support continued irrigation 

developments in the Victorian Mallee.  

Salinity impact estimation methodology 

Current Ministerial ‘Policies for managing Water Use Licenses in the Salinity Impact Zones’ adopt 

AUL as the unit of account for salinity impacts and are a standard condition on all Water Use License 

(WUL) issued for irrigation purposes in the Victorian Mallee. The Ministerial policy establishes 

Salinity Impact Zones (SIZ)s to direct irrigation development away from areas that result in high river 

salinity. Each SIZ is associated with an EC impact per 1000 ML of water applied (Table 1).  

Table 1. Salinity impacts per 1000 ML water discharged to the river from different salinity 

impact zones 

Salinity Impact 
Zone 

EC Impacts per 
1,000 ML 

LI 1 - L 1 0.00 

LI 2 - L 1 0.02 

LI 3 - L 2 0.05 

LI 4 - L 3 0.07 

LI 5 - L 3 0.10 

LI 6 - L 4 0.15 

LI 7 - L 4 0.20 

HI 1 – HIZ 0.30 
 

AUL establishes the maximum amount of water that can be applied to a property and may be 
significantly higher than the actual water applied, especially in years of low water allocation. A detailed 
methodology for estimating salinity impacts  

The AUL data from VWR reconciled to identify re-issued AUL, AUL transfers and actual increases and 

decreases in AUL in the Victorian Mallee. The reconciliation for 2018-19 was undertaken by Mallee 

CMA for the period 1 July 2018 to 30 June 2019.  The methodology to reconcile and calculate the 

annual salinity impact of irrigation development in the Victorian Mallee is documented in the Mallee 

CMA’s Victorian Mallee Salt Procedures Manual, 2011 - Appendix I. 

When a change is made to the WUL-AUL in the VWR, an application must be made and a unique code 

is created for application identification (application id in the VWR).  The first three letters identify the 

application type: 
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BSM – Breach in Status Management (usually a cancellation of a WUL) 

WUA – Issue of a new WUL 

Water Use Variations (WUV) – WUL Variation 

For each application a free text field in the VWR (titled recommendation notes) enables the water 
corporation to provide information on the reasons why the application has been made.  This informs the 
reporting process in determining which changes in AUL are considered accountable under BSMS and 
reported annually to the MDBA. ‘Change Categories’ have been used in the annual reporting process 
since unbundling (2007) to distinguish between the changes that are administrative in nature to those 
which reflect an increase in water use on the land which is considered to be accountable under the 
N2SAB accountable action, and therefore must be reported to the MDBA. Table 2 lists Change 
Categories for the 2017-18 AUL reconciliation. 

Table 2. Summary of WUL-AUL change categories and their accountability for BSM2030 
purpose. 

Change category 
Net AUL in the Nyah to 

the South Australian 
Border Zone 

Accountability for 
BSMS purposes 
HIZ LIZ 

in
cr

ea
se

s 

A AUL upgrade due to 
legacy of history (no 
longer applicable) +ΔAUL  Type 2 

* Type 
1 

B AUL upgrade due to 
maturing plantings (no 
longer applicable) +ΔAUL  Type 2 

* Type 
1 

C AUL for new irrigation 
development +ΔAUL  Type 3 

* Type 
1 

M AUL upgrade to cover 
dry seasons +ΔAUL  Type 2 

* Type 
1 

de
cr

ea
se

s I Termination 
-ΔAUL  Type 4  Type 4 

N Reduction in AUL 
without reissue -ΔAUL  Type 4  Type 4 

ne
ut

ra
l/

  v
ar

ia
bl

e 

O AUL transfer with 
different SIZ Neutral Type 5 

*# Type 
1 

F Change of land/WUL 
ownership Neutral Type 4 Type 4 

G Data edits Variable – depends on 
reason for change N/A N/A 

D Urban expansion  Variable – depends if AUL 
is re-issued as a WUL  Type 4  Type 4 

E Small Block Irrigators 
Exit Grant 

Neutral/Variable – 
reinstatement of SBIEG 
cannot be greater than the 
original grant application  Type 4  Type 4 

 Accountable for BSM2030 purposes (green).  # Only the net change is accountable for BSM2030 purposes. 
 Not accountable for BSM2030 purposes.  * Salinity levy must be paid by WUL holder. 
 
Type 1 - Accountable under the BSM2030 if accumulative total is greater than 0.1 ML of AUL. 
Type 2 - Nyah to SA Border trading rules prevent AUL increase in the HIZ, hence adjustment will have reflected improved 

information on historic water usage at time of conversion, and is not accountable for annual reporting. 
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Type 3 - Nyah to SA Border trading rules prevent AUL increase in the HIZ. Hence AUL transfers within HIZ are used to 
service new irrigation development and redevelopment needs using existing AUL from within HIZ, hence it is not 
accountable in HIZ. 

Type 4 – Not currently considered as an accountable change of water use but more an administrative change when a parcel of 
land has changed ownership or the owner is restructuring licence details. In this case the net AUL must balance to 
zero. 

Type 5 – While the net amount of AUL resulting from transfers between WUL holders may be neutral (equal increase and 
decrease) the salinity impact may be different when transferred between different SIZs. In this instance both increases 
and decreases are included to determine the sum total for each SIZs and avoid double counting.  

 

The roles and procedures to undertake AUL reconciliation and formal sign-off on salinity impact 

estimates for 2018-19 is outlined in Table 3. No issues were encountered during the reconciliation 

process.   

Table 3. Critical steps for undertaking AUL reconciliation and gaining sign-off on reconciliation 
outputs for 2018-19. 

Action Due date Agency Responsible  

Generation of report for 2018-19 financial year July 2019 DELWP  

Undertake AUL reconciliation. July 2019 Mallee CMA (with 
assistance from LMW and 
G-MW). 

Final approval of any data edits made and the 
categorisation of transactions applied 

July 2019 Mallee CMA 

Document the results of the reconciliation in reports; 
- The Assessment of Salinity Impact of Irrigation 

Development in the Victorian Mallee. 

August 2019 Mallee CMA, Salinity 
Accountability Advisory 
Committee 

Document the results of the reconciliation in a reports; 
- The Assessment of Salinity Impact of Irrigation 

Development in the Victorian Mallee. 

August 2019 Mallee CMA Board 

 

Results and Discussion 

The reconciliation reports for Lower Murray Water (LMW) and Goulburn-Murray Water (G-MW) 

customers were summarised by SIZ and Change Category for all applications for the period 1 July 2018 

to 30 June 2019. A total of 810 change applications were recorded in the VWR report ‘2.3.02 - Salinity 

accounting - WUE applications’ supplied to Mallee CMA by DELWP’ received at the start of every 

month from August 2018 to July 2019 for the previous month. Of these: 

 17 application were removed from the dataset as they were outside of Mallee CMA boundary 

(Torrumbarry and Woorinen Irrigation Areas); 

 525 applications were not included in the AUL reconciliation process as each individual application 

recorded a zero in the ‘change in AUL’ therefore did not contribute to the overall AUL balance; 

 14 applications were refused or suspended and as a result not included in AUL reconciliation; 

 7 applications not included for salinity assessment as they are under Water Use Registration (Stock 

and Domestic); and 
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 247 applications were used in the reconciliation process and to calculate the decreases and increases 

in AUL for different SIZ.  

The majority of change applications in the VWR for 2018-19 (171 applications) were made as a result 

of a change in land ownership or WUL ownership (category F, moving AULs within SIZs) where by 

13,079 ML of AUL was cancelled and then reissued within the same SIZ. A majority (99%) of these 

changes were made by LMW customers (12,918 ML). A further 117 ML of AUL was cancelled and 

transferred between SIZs (Category O). 

No cancellations of WUL resulting from the termination of service (Category I) occurred in either 

LMW or G-MW supply areas in 2018-19.  

The AUL reductions without reissue (category N) was -1,323 ML and occurred in LMW supply area in 

2018-19. 

No AUL changes due to urban expansion /subdivision occurred in both LMW and G-MW during 2018-

19.  

New irrigation developments and redevelopments (12,914 ML, Category C) observed only for LMW 

customers during 2018-19. This change category represented a 12% reduction in AUL across the 

Victorian Mallee compared with 2017-18 (14,447 ML). The net AUL change for development and 

redevelopment within LIZ and HIZ for LMW and G-MW, and Change categories for 2018-19 are 

provided in Table 4 and Table 5.  



Table 4. Summary of all AUL changes for LMW customers by SIZ and Categories from 1 July 2018 to 30 June 2019 

 

 

AUL Reconcilliation -  1 July 
2018 to 30 June 2019 - LMW  

Salinity Impact Zones & EC estimated impact per 1,000ML 

TOTAL 
LIZ 

TOTAL 
HIZ 

TOTAL 
LMW 

Low Impact Zone High Impact Zone 

LI 1 LI 2 LI 3 LI 4 LI 5 LI 6 LI 7 
HI 
1 HI 2 HI 3 HI 4 HI 5 

0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.3 0.4 0.4 0.5 0.5 
AUL increases (+ve AUL)       
A Legacy of history     0.0 0.0 0.0 
B Maturing plantings     0.0 0.0 0.0 
C New irrigation development 5952.2 3867 1969.8   358.9 514.1 52.2 11,789.0 925.2 12,714.2 
D Urban expansion (reissue of 
AUL)     0.0 0.0 0.0 
E SBIEG (reinstatement)     0.0 0.0 0.0 
F Change in land/WUL 
ownership (within SIZ) 718.9 444.7 7566 3.7 1088.3   1500.2 1200.8 394.9 9,821.6 3,095.9 12,917.5 
G Data edits     0.0 0.0 0.0 
O Transfer between SIZ   18.6   0 97.9 0 18.6 97.9 116.5 
M Dry season adjustment     0.0 0.0 0.0 
Sub total increases 6,671.1 4,311.7 9,535.8 3.7 0.0 0.0 1,106.9 0.0 1,859.1 1,812.8 447.1 0.0 21,629.2 4,119.0 25,748.2 
AUL decreases (-ve AUL)       
D Urban expansion (AUL 
cancellation)   

  
  0.0 0.0 0.0 

E SBIEG (AUL cancellation)     0.0 0.0 0.0 
F Change of land/WUL 
ownership (within SIZ) -718.9 -444.7 -7566 -3.7 -1088.3   -1500.2 -1200.8

-
394.9 -9,821.6 -3,095.9 -12,917.5 

G Data edits     0.0 0.0 0.0 
I Termination     0.0 0.0 0.0 
N Reduction in AUL without 
reissue -84.8 -435.7 -2.2 -2   -465.4 -331.4 -1.5 -524.7 -798.3 -1,323.0 
O AUL transfer between SIZ   0   -23.2 0 -93.3 0.0 -116.5 -116.5 

Sub total decreases -803.7 -444.7 -8,001.7 -5.9 0.0 0.0 -1,090.3 0.0 
-

1,988.8 
-

1,532.2 
-

489.7 0.0 -10,346.3 -4,010.7 -14,357.0 
LMW Net Change in AUL in 

2018/19 
5,867.4 3,867.0 1,534.1 -2.2 0.0 0.0 16.6 0.0 -129.7 280.6 -42.6 0.0 11,282.9 108.3 

11,391.2 
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Table 5. Summary of all AUL changes for G-MW customers by SIZ and Categories from 1 July 2018 to 30 June 2019 
 

AUL Reconciliation - 1 July 2018 to 30 June 2019 - 
GMW 

Salinity Impact Zones & EC estimated impact per 1,000ML 

TOTAL 
GMW 

Low Impact Zone 
LI 1 LI 2 LI 3 LI 4 LI 5 LI 6 LI 7 
0.0 0.0 0.1 0.1 0.1 0.2 0.2 

AUL increases (+ve AUL)                 
A Legacy of history   0.0
B Maturing plantings   0.0
C New irrigation development   0.0
D Urban expansion (reissue of AUL)   0.0
E SBIEG (reinstatement)   0.0
F Change in land/WUL ownership (within SIZ) 161.0   161.0
G Data edits   0.0
O Transfer between SIZ   0.0
M Dry season adjustment   0.0
Sub total increases 0.0 161.0 0.0 0.0 0.0 0.0 0.0 161.0 
AUL decreases (-ve AUL)   0.0
D Urban expansion (AUL cancellation)   0.0
E SBIEG (reinstatement)   0.0
F Change in land/WUL ownership (within SIZ) -161.0   -161.0
G Data edits   0.0
I Termination   0.0
N Reduction in AUL without reissue   0.0
O Transfer between SIZ    0.0
Sub total decreases 0.0 -161.0 0.0 0.0 0.0 0.0 0.0 -161.0

GMW Net Change in AUL in 2018/19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 



Table 6 provides a summary of applications which resulted in an accountable change in AUL for annual 
reporting purposes.  Specifically, new irrigation and redevelopment (Category C) and AUL transfer 
between SIZs (Category O) are accountable and are included in the salinity impact calculations.   

Under the current assumptions applied to the annual salinity impact reporting process (Section Error! 

Reference source not found.), changes in HIZ are not considered as Ministerial Determination 

prevents any increase in AUL in the HIZ.  AUL transfers out of the HIZ are in-line with, and 

encouraged through the original N2SAB SMP. However, these transfers result in an increase in the 

volume of AUL in the LIZ.  For this reporting period these increases in the LIZ are captured and 

assessed for salinity impacts. It is important to enable these transactions to be identified for the purpose 

of applying for a salinity credit should it be deemed appropriate sometime in the future.   

In 2018-19, 100% of the accountable increase in AUL was attributed to new irrigation or 

redevelopment, with accountable changes in AUL from LMW jurisdiction within the Mallee CMA’s 

boundary (Table 6) and no AUL increase occurred in the GM-W supply area (Table 7). However, in 

2017-18 a net increase of 823 ML AUL occurred in the G-MW supply area.  

The “Hoxley coefficients” were applied to the total increase of AUL in LIZ to estimate the salinity 

impact of irrigation development by multiplying the appropriate coefficient by the accountable change 

in AUL (Table 4.4b).  This is the accredited method for calculating the salinity impact of irrigation 

development within N2SAB and is used to update the Mallee Salinity Register and annual reporting to 

Victoria.  Using the “Hoxley coefficients”, the salinity impact of irrigation development for the period 1 

July 2018 to 30 June 2019 is estimated to be 0.16 EC at Morgan (Table 7). 
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 Table 6.  Summary of Accountable AUL changes by SIZ and category for LMW and GMW from 1 Jul 2017 to 30 June 2018. 

*The change in AUL is not included for estimating salinity impacts (refer Table 4.4b). Note: HIZ is not included in annual calculations but shown here for accounting purposes 

 

 

Table 7. AUL change and Salinity impact of irrigation development and redevelopment for the period 1 July 2018 to 30 June 2019 

Salinity Impact of AUL changes for 
2018-19 

Low Impact Zone 
Total salinity 
impact (EC) LI 1 LI 2 LI 3 LI 4 

LI 
5 LI 6 LI 7 

0.00 0.02 0.05 0.07 0.10 0.15 0.20 
Net change AUL (ML) 5,867.40 3,867.00 1,534.10 -2.20 0.00 0.00 16.60
EC impact (using Hoxley coefficient) 0.00 0.08 0.08 0.00 0.00 0.00 0.00 0.16

 

Accountable AUL Changes -  
1 Jul 2018 to 30 Jun 2019 
- LMW & GMW 

Salinity Impact Zones & EC estimated impact per 1,000ML   

TOTAL 
LIZ 

TOTAL 
HIZ 

TOTAL 
LMW 

& 
GMW 

Low Impact Zone High Impact Zone  
LI 1 LI 2 LI 3 LI 4 LI 5 LI 6 LI 7 HI 1 HI 2 HI 3 HI 4 HI 5 
0.00 0.02 0.05 0.07 0.10 0.15 0.20 0.30 0.4 0.4 0.5 0.5 

C New irrigation development 5,952.2 3,867.0 1,969.8 0.0 0.0 0.0 0.0 0.0 358.9 514.1 52.2 0.0 11,789.0 925.2 12,714.2 
O Net AUL transfer between 
SIZ  0.0 0.0 0.0 0.0 0.0 0.0 18.6 0.0 -23.2 97.9 -93.3 0.0 18.6 -18.6 0.0 
E SBIEG (AUL cancellation) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
F Change in land/WUL 
ownership (within SIZ)  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
I Termination 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
N Reduction in AUL without 
reissue -84.8 0.0 -435.7 -2.2 0.0 0.0 -2.0 0.0 -465.4 -331.4 -1.5 0.0 -524.7 -798.3 -1,323.0 
LMW & GMW Net Change in 

AUL in 2018/19 
5,867.4 3,867.0 1,534.1 -2.2 0.0 0.0 16.6 0.0 -129.7 280.6 -42.6 0.0 11,282.9 108.3 11,391.2 
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The total accountable changes in WUL-AUL were calculated by SIZ and river reach based on the VWR 

River Reach (Buyer Delivery System) allocation (refer to Table 8).  Note that the VWR river reach Murray 

River (Euston-Wentworth) applies to private diverters and straddles two separate reaches– river reaches 3 

and 4 as recognised by MDBA BIGMOD. The majority (82%) of AUL increases within the LIZ occurred in 

the Wakool to Euston River Reach followed by Euston to Wentworth Reach (17%). The remaining 1% 

occurred in other reaches Reach (Table 8).
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Table 8.  Accountable changes in WUL-AUL by SIZ and river reach in 2018/19. 

Note: HIZ is not accountable but is shown to represent where AUL is being traded to lower and out of HIZ zones. 

Salinity 
Impact Zone 

Total Accountable Changes in WUL-AUL (2018-19)  

Total 

Victorian Water Register River Reach (Delivery System) 
Murray 
River 

(Nyah-
Wakool) 

Murray 
River 

(Wakool-
Euston) 

FMID 

Red 
Cliffs 

Irrigation 
District 

Robinvale 
Irrigation 

District 

Murray 
River 

(Euston-
Wentworth)

  
Merbein 

Irrigation 
District 

Murray 
River 

(Wentworth-
Lock 8) 

  
Lindsay 

River 

River Reach used for salinity reporting and accounting (Numerical Model) 

1 2 3 3 3 3 4 4 4 5 5 

Nyah-
Wakool 

Wakool-
Euston 

Euston to FMID (Inclusive) FMID to Morna State Forest 
Morna to SA 

Border 
LI 1 - L 1 4387 0 63.7 1314.7   0   23 79    5867.4 

LI 2 - L 1 3542 320   5   0           3867 

LI 3 - L 2 955 26.4 -259.8 -168.8 416.2 565.1           1534.1 

LI 4 - L 3   -2.2     0           -2.2 

LI 5 - L 3   0       0           0 

LI 6 - L 4   0       0           0 

LI 7 - L 4   0 -357 82   291.6           16.6 

LIZ - Total 8884 344.2 -553.1 1232.9 416.2 856.7 0 23 79 0 0 11282.9 

HI 1 - HIZ   0       0           0 

HI 2 - HIZ   0 235.6 -142.5   10.2   -233       -129.7 

HI 3 - HIZ   -226.9 -209.7 -2.4   70.3   649.3      280.6 

HI 4 - HIZ   0       51.2   -93.8       -42.6 

HI 5 - HIZ   0       0           0 

HIZ - Total 0 -226.9 25.9 -144.9 0 131.7 0 322.5 0 0 0 108.3 

Total 8884 117.3 -527.2 1088 416.2 988.4 0 345.5 79 0 0 11391.2 



The salt loads to the Murray River as a result of irrigation development were calculated using the river 

reach AUL (Table 8). Salt loads are forwarded to MDBA for processing though MSM-BIGMOD 

every second year.  The method applied herein to estimate salt loads applies ready reckoners as 

outlined in SKM (2011b) Mallee Region Salinity Register: Register Procedures Manual (the “Salt 

Load Calculator” method).  

Using the “Salt Load Calculator” method, the salinity impact was calculated to be 0.21 EC at Morgan 

(slightly higher than the salinity impact calculated using the ‘Hoxley coefficients: 0.16 EC). While 

0.16 EC will be used to update the local Mallee Region Salt Register, it is considered that 0.21 EC 

may be more reflective of the increase that will be incorporated into the MDBA Register A generated 

by MSM BIGMOD.  

Table 9, represents the increased salt load (tonnes/year) resulting from AUL increases for irrigation 

development in 2018-19.  These are required to be forwarded to the MDBA to process through MSM 

BIGMOD and determine the official salinity impact against N2SAB – Irrigation Development, for 

entry into MDBA Register A.  

Table 9.  Salt load by river reaches as estimated by Salt Load Calculator 

Salinity 
Impact 
Zone 

Tonnes/year 

Reach 1 Reach 2 Reach 3 Reach 4 Reach 5 

Nyah to 
Wakool 

Wakool to 
Euston 

Euston to 
FMID 

FMID to 
Moorna 

Moorna State 
Forest to SA 

Border 

LI1 - L1 

LI2 - L1 259 0 

LI3 - L2 174 58 97 

LI4 - L3 7 

LI5 - L3 

LI6 - L4 

LI7 - L4 12 

Total 433 65 109 

Table 9 showed that a majority of increased salt load (>71%) to the river in 2018-19 occurred in Nyah 

to Wakool (Reach 1, 433 tonnes), Euston to FMID River (Reach 3, 109 tonnes) and Wakool to Euston 

(Reach 2, 65 tonnes) Reaches. The salinity impact calculated using MSM BIGMOD based on river 

reaches salt load is provided in Table 10. 

The results showed 



Table 10. Salinity impact of irrigation development estimated by using MDBA MSM-BIGMOD through reach by reach in the Nyah to the South 

Australian Border 

 

08/08/2016

Mallee CMA

Jul 2015 to Jun 

Zone LI 1 - L1 LI 2 - L1 LI 3 - L2 LI 3 - L2 LI 4 - L3 LI 1 - L1 LI 2 - L1 LI 3 - L2 LI 7 - L4 LI 1 - L1 LI 1 - L1

Reach 1 1 1 2 2 3 3 3 3 4 5

Step 1

accountable 4,387.00 3,542.00 955.00 320.00 26.40 1,378.40 5.00 552.70 16.60 102.00 Reach Table 

Step 2

Conversion 0 73 182.5 182.5 255.50 0.00 70.2 175.5 701.9 0 0 tonnes/yr per 1000 ML/yr

input to MSM 0.000 258.566 174.288 58.400 6.745 0.000 0.351 96.999 11.652 0.000 0.000 tonnes/yr 

Step 3

Conversion 2918 2918 2918 2861 2,861 2696 2696 2696 2696 2320 2060 impact @ Morgan

Salinity Impact 0.000 0.089 0.060 0.020 0.002 0.000 0.000 0.036 0.004 0.000 0.000 EC @ Morgan

Step 4
TOTAL 0.21 EC @ Morgan

Mallee Catchment Management Authority
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Conclusion 

The Salinity impact of irrigation development for the Nyah to South Australian Border irrigation 

development in 2018-19 was estimated at 0.16 EC based on application of the Hoxley Co-efficients. 

The AUL issued for irrigation development in the Mallee region increased by 11,391 ML in 2018-19. All of 

this increase occurred in LMW irrigation area. 

Nyah to Wakool river reach received the largest AUL (8,885 ML) in LIZ. 

The combined river reach salt load for 2018-19 was estimated at 607 tonnes/year with a majority of salt load 

occurred in Nyah to Wakool reach. 

The salinity impact of irrigation development estimated using the MDBA Ready Reckner was 0.21 EC 

which is approximately 30% more than that estimated using Hoxley coefficient. 

In 2018-19, there was a small transfer of 108.3 ML of AUL transferred from LIZ to HIZ due to SBIEG 

reinstatement to HIZ as part of the preserved arrangements agreed to between LMW and DELWP. 
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11.2 Appendix B – End of Valley Targets Summary Results 2017/18 

11.2.1 Recorded stream salinities in 2017/18 

In 2017/18, each Victorian catchment valley for which an End of Valley Target (EoVT) has been adopted, 

was monitored and the results included in Error! Reference source not found. below. Results indicate that 

the median salinity in the Ovens, Kiewa, Goulburn, Broken, Loddon and Wimmera were below the end-of-

valley median target during the 2017/18 reporting year. Median salinities in the Campaspe River for 2017/18, 

similar to observations in 2016/17, exceeded EoVT values.  The implication of this exceedance for Murray 

River salinities are minor because the tributary flow would be diluted by the higher flows of the Murray. 

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

the instrumentation threshold, interference to monitoring infrastructure and/or faulty instrumentation. These 

periods of interrupted data were predominately of short duration and were infilled using appropriate 

interpolation methods.  
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Table 11-1: Monitoring results of salinity and salt loads at EoVT in the 2017/18 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 

Load10 

(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 59 65 29,200 Below 

target 

Below target Below 

target 

Kiewa Kiewa River @ 

Bandiana 

402205 47 55 19,000 36^ 42^ 11,600^ Below 

target 

Below target Below 

target 

Goulburn 

Broken 

Goulburn Goulburn River @ 

Goulburn Weir 

405259 99 - - 63^ 81^ 34,500^# Below 

target 

  

Broken Broken Creek @ 

Casey's Weir 

404217 141 - - 140## 153## 400^## Below 

target 

  

North 

Central 

Avoca Avoca River @ 

Quambatook 

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

Loddon Loddon River @ 

Laanecoorie 

407203 711 - - 505^ 613^ 18,600^ Below 

Target 

  

Campaspe Campaspe River 

@ Campaspe Weir 

406218 412 - - 446* 457 26,900^# Above 

target 

  

Wimmera Wimmera Wimmera River @ 

Horsham Weir 

415200 1,380 1,720 31,000 1,235 1,475 14,200 Below 

target 

Below target Below 

target 

Mallee Vic Mallee 

Zone 

River Murray @ 

Lock 6 

426200 +15EEC11^^ - -       

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 Murray River, ^^ 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. 

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

11. Equivalent Electrical Conductivity – refer to Basin Salinity Management Strategy Operational Protocols Version 2.0, Murray-Darling Basin Commission, table 4, pg. 100. 
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11.2.2 2017/18 Flow and Salinity Plots  

 

 

Figure 11-1: Available flow and salinity record for Kiewa River @ Bandiana, 1 July 2017 to 30 June 2018 

 

 

Figure 11-2: Available flow and salinity record for Ovens River @ Peechelba-East, 1 July 2017 to 30 June 2018 

 

 
12. 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. 

 

 

 

Figure 11-3: Available flow and salinity record for Broken Creek @ Casey’s Weir12, 1 July 2017 to 30 June 2018 

 

 

Figure 11-4: Available flow and salinity record for Goulburn River @ Goulburn Weir13, 1 July 2017 to 30 June 2018 

 

13. 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 11-5: Available flow and salinity record for Avoca River @ Quambatook14, 1 July 2017 to 30 June 2018 

 

 

Figure 11-6: Available flow and salinity record for Campaspe River @ Campaspe Weir15, 1 July 2017 to 30 June 2018 

 

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

15. Campaspe River EoVT site (406218) does not measure daily flow. Flow data was sourced from a downstream gauge at Rochester (406202). 

 

Figure 11-7: Available flow and salinity record for Loddon River @ Laanecoorie16, 1 July 2017 to 30 June 2018 

 

 

Figure 11-8: Available flow and salinity record for Wimmera River @ Horsham Weir, 1 July 2017 to 30 June 2018 

16. 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. 

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

0

0.5

1

1.5

2

2.5

S
a
lin

ity
 (E

C
)

F
lo

w
 (

M
L

/d
a
y
)

Date

Acova River
2017/18

Discharge

EC

50%ile

80%ile

0

100

200

300

400

500

600

700

800

900

0

200

400

600

800

1000

1200

1400

1600

1800

S
a
lin

ity
 (E

C
)

F
lo

w
 (

M
L

/d
a
y
)

Date

Campaspe River
2017/18

Discharge

EC

50%ile

80%ile

0

100

200

300

400

500

600

700

800

900

1000

0

100

200

300

400

500

600

700

800

900

S
a
lin

ity
 (E

C
)

F
lo

w
 (

M
L

/d
a
y
)

Date

Loddon River
2017/18

Discharge

EC

50%ile

80%ile

0

500

1000

1500

2000

2500

0.00

100.00

200.00

300.00

400.00

500.00

600.00

S
a
lin

ity
 (E

C
)

F
lo

w
 (

M
L

/d
a
y
)

Date

Wimmera River
2017/18

Discharge

EC

50%ile

80%ile


	Victoria's Comprehensive Report 2019 BMS2030
	Appendix A - Salinity Impact of Irrigation Development in the Mallee
	Salinity Impact of Irrigation Development in the Victorian Mallee Cover Sheet
	Salinity Impact of Irrigation Development in the Victorian Mallee  Report




