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Executive Summary 

The salinity impact of irrigation developments in the Victorian Mallee for the period 1 July 

2016 to 30 June 2017 (2016-17) using the Hoxley coefficients (SKM 2001) is estimated to 

be 0.39 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 2016-17, irrigation developments and redevelopments were carried out by customers of 

Lower Murray Water (LMW) with a change in AUL across salinity zones of 18,406 ML. 

Compared to 2015-16 (14,959 ML), the change in AUL was greater by 3,447 ML or 23% 

for 2016-17. These irrigation developments and redevelopments occurred within the low 

impact zones (LI), specifically in LI1 (3,032 ML), LI2 (15,965 ML), LI3 (302 ML) and LI6 

(6,537 ML). For the same period there was a reduction in AUL for LI4 (-4,511 ML), LI7 (-

2,620 ML) and the high impact zones (HI, -299 ML). 

Accountable changes in AUL were made by customers of Goulburn Murray Water (G-MW) 

within the Mallee CMA’s boundary. The total change in AUL reduced by 3,555 ML in LI 

comprising LI2 (-3,145 ML) and LI3 (-410 ML). 

Reduction of AUL without reissue (Category N) for 2016-17 resulted in a decrease at LI (-

1,557 ML) and HI (-559 ML) by customers of LMW and LI (-4,709 ML) by G-MW 

customers. 

Transfers of AUL from HI2 zone (-299 ML) to LI1, LI2 and LI6, compared with -450 ML 

of AUL transferred out of the high impact zone (HIZ) in the previous year (2015-16).  

The change in AUL (reduction) by G-MW customers help offset some of the (additional) 

AUL change by LMW customers, overall there was a net increase of change in AUL for the 

Victorian Mallee of 14,851 ML for 2016-17. This is an increase of 236 ML (<2%) compared 

to 2015-16 for the region.  

While the figure of 0.39 EC will be used to update the local Mallee Salt Register using the 

agreed annual accounting method (SKM 2001), it is considered that 0.51 EC calculated 

using the “Salt Load Calculator” method (Table 3.7), is more reflective of the increase that 

will be observed in the Basin Salinity Management (BSM2030) Register A, using 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. 
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Introduction 

Victoria co-ordinates its efforts to manage salinity with other basin governments through the 

the Basin Salinity Management Strategy, BSM2030. Through the Victorian Catchment and 

Land Protection Act 1994 the the Mallee Catchment Management Authority (CMA) has 

been delegated responsibility by the State for salinity management and the implementation 

of the BSM2030 in the Mallee CMA region.  

The BSM2030 annual reporting process for Victoria is managed by the Victorian 

Department of Environment, Land, Water and Planning (DELWP). The Mallee CMA is 

required to report each year on the annual calculations of salinity impact. Since the time of 

unbundling of the water system (July 2007) Annual Use Limits (AUL) is the unit of 

accounting for calculating these impacts from irrigation developments in the Victorian 

Mallee.  

The Mallee CMA is allocated a number of Salinity Credits within which it must manage the 

salinity impacts of irrigation activities. Each year, the Mallee CMA calculates the salinity 

impact using water account data (AUL) from the Victorian Water Register (VWR). This 

report details the background and process to determine the impact with the results used to 

balance the State, and Regional salt registers to ensure that a positive balance of Salinity 

Credits are available to support continued irrigation activities in the Victorian Mallee. 

 

1. Background 

1.1. Nyah to the South Australian Border Salinity Management Plan 

The Nyah to the South Australian Border (N2SAB) Salinity Management Plan (SMP) was 

introduced in 1994 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 

trade.  With the potential for increased water trade into the Victorian Mallee there was a risk 

of increased salinity impact caused by the action of root zone drainage recharging saline 

groundwater systems and displacing groundwater-borne salt to the River Murray. 

The principles developed under the N2SAB SMP have since been incorporated into the 

Ministers ‘Policies for Managing Water Use Licences in the Salinity Impact Zones’ in the 

Victorian Mallee (2007). These policies include: 

• the incorporation of Salinity Impact  Zones (SIZ)s to direct irrigation development 

away from areas that result in high river salinity (Table 1.1);  

• transfer mechanisms and rules for transferring AUL between SIZs; and,  

• salinity offset charges commensurate with the cost of offsetting the extra salt in the 

River Murray caused by increased irrigation. 
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Current policies adopt an AUL as the unit of account for salinity impacts and are a condition 

on all WUL issued for irrigation purposes in the Victorian Mallee.  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.  This means that 

the accounting method is inherently conservative. A requirement of the ministerial policies 

(signed by the Minister on 20 June 2007) is that water corporations keep account of the 

sums of AULs that apply to land in each SIZ.  LMW and G-MW attribute SIZ information 

to each land parcel.   

Table 1.1. 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 

HI 2 - HIZ 0.35 

HI 3 – HIZ 0.40 

HI 4 – HIZ 0.45 

HI 5 – HIZ  0.50 

 

1.2. The Victorian Water Register 

The Victorian Water Register (VWR) is the public register of all water-related entitlements 

in Victoria. It has been designed to record water entitlements and provide crucial 

information for managing Victoria’s water resources. The VWR is the main source of 

information for estimating salinity impacts of irrigation in the Victorian Mallee. 

1.2.1. Water Use Entities 

The VWR tracks the following three different categories of Water Use Entities (WUE):  

1. Water Use Licences (WUL) - A licence that authorises the use of water for the purposes 

of irrigation on the land specified in that licence. 

2. Water Use Registrations (WUR) - An authorisation to use water for purposes other than 

irrigation. These include intensive animal husbandry, industrial or commercial purposes, 

aquaculture and dewatering. In some circumstances a WUR is issued to prescribed 

persons under s.64APAA of the Victorian Water Act 1989 for the purposes of 
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environmental watering, delivery/transmission losses, rural/urban residential or 

construction.  

3. Bundled Entitlements (BEE) - are water entitlements that incorporate land within the 

entitlement and must stay linked to a parcel of land. Implicit in the bundled entitlement 

is the right to use water on the land which the entitlement is tied to.  

Bundled entitlements include: 

(i) Section 51: Take and Use Licences 

(ii) Private right 

(iii) Registration licence 

(iv) Water allowance 

(v) Supply By Agreements 

(vi) Bulk entitlements  

(vii) Approval for underground disposal 

Water Use licenses are linked to a land parcel where the AUL is applied.  The VWR records 

a number of attributes for each land parcel including, the SIZ in which it is located. These 

attributes include: 

(i) application type such as cancellation, variation and issue,  

(ii) transaction id for each of the license,  

(iii) application id,  

(iv) water use entity,  

(v) recording and approved dates,  

(vi) water authority responsible,  

(vii) trading zones and systems,  

(viii) approved volumes, and  

(ix) change in AUL.  

Since unbundling, water corporations have systematically reviewed WUL details and 

conditions for private diverters within the Victorian Mallee. As part of this private diversion 

review, and for issue of any new WUL, each land parcel located in a different SIZ is issued 

with a separate licence to avoid the scenario of WUL with multiple SIZ.  However, there are 

some instances where a land parcel is situated in more than one SIZ and therefore the WUL 

associated with that land parcel must be apportioned appropriately (as determined by the 

area being irrigated within each zone) during the AUL reconciliation process. 

 
1.2.2. Application types and Change Categories 

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).  The first three letters 

identify the application type: 

BSM – Breach in Status Management (usually a cancellation of a WUL) 

WUA – Issue of a new WUL 
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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. The following ‘categories of 

change’ have been used in the annual reporting process since unbundling (2007) to 

distinguish between the changes that are administrative in nature versus 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.   

Change Category A - AUL upgrade due to legacy of history (This category is 
no longer applicable) 

WUL-AUL upgrade considered to be due to a ‘legacy of history’, or through demonstration 

of a higher water use prior to unbundling, have now been addressed. Historically, this 

category was used to identify when an irrigator was granted an ‘upgrade’ to their AUL by 

demonstrating a higher volume of historic use compared to that issued at unbundling (2007) 

which was based on the entitlement volume held by each irrigator. This category results in a 

net positive AUL change. No AUL is associated with this category in 2016-17 in the 

Victorian Mallee. 

Change Category B – AUL upgrade for maturing plantings (No longer 
applicable) 

It is believed that all WUL-AUL upgrades considered to be due to ‘maturing plantings’ have 

been addressed. Historically, this category was used to meet the irrigation needs of infantile 

plantings at the time of unbundling (2007). It was necessary to increase their AUL to ensure 

the approved development could meet its irrigation needs when they reached full maturity. 

Crops that were infantile at unbundling have now matured and their full AUL captured 

within the VWR. This category results in a net positive AUL change. No AUL is associated 

with this category in 2016-17 in the Victorian Mallee. 

Change Category C - AUL for new irrigation development or redevelopment 

Irrigators may apply for an increase in WUL-AUL in order to water new irrigation 

(including the redevelopment of previous irrigation) in the LIZ. Payment of a salinity 

offsetting charge is required as outlined in the Minister’s policies for managing WULs in 

SIZ (2007). 

This category includes: 

 New irrigation development on land for which there has never been a licence; 

 New irrigation development on land which has not been irrigated for 10 years; 

 New irrigation development on land where the previous WUL has been cancelled; 

 Increase in the existing AUL above the level specified on an existing WUL; or, 

 Increase in the area allowed to be irrigated outside the area of irrigation outlined on an 

existing licence 
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This category results in a net positive AUL change. A number WUL-AUL were associated 

with this category in 2016-17 in the Victorian Mallee and were included for estimating 

salinity impacts. 

Change Category D –Urban expansion and rural subdivision 

Based on advice received from LMW, when irrigated land is converted to urban residential 

land, the land parcel is declared a “service property” and becomes rateable for urban water.  

When a property is subdivided the WUL-AUL associated with that land parcel is 

permanently cancelled and the AUL is re-issued as a WUR (not reported through the annual 

process) and a WUL to the same total volume under the original WUL. The AUL change is 

variable depends if AUL is re-issued as a WUL. No AUL is associated with this category in 

2016-17 in the Victorian Mallee. 

Change Category E –Small Block Irrigators Exit Grant (SBIEG) 

On 20 September 2008, the Federal government launched its Small Block Irrigators Exit 

Grant (SBIEG) Package.  This package assisted small block irrigators to exit the irrigation 

industry in exchange for their water entitlement.  Irrigators who received the grant were 

required to remove all permanent plantings and above-ground production-related 

infrastructure from their properties.  The WUL owned by grant recipients was then 

cancelled; however, the AUL associated with the cancelled WUL has been ‘preserved’ 

within the SIZ as an interim measure as agreed between DELWP and LMW.  

LMW has retained records for each SBIEG which were first paid in 2009. The five year 

moratorium preventing the irrigation of these properties was lifted in 2014. 

In 2015, SBIEG were reinstated to either the full amount (as per the original application) or 

part thereof.  SBIEG customers had to apply for a new water use licence (WUL) in order to 

recommence irrigation.  As for all redevelopment in the Mallee, irrigation designs and 

meters (assuming that soils information is largely known for these properties) are required 

for these properties. The irrigation area and proposed crop type will determine the AUL 

required for redevelopment.  

AUL was available to each SBIEG property up to the volume associated with the property 

when the SBIEG was granted.  If a greater volume of AUL is required, irrigators are advised 

to seek AUL from existing WUL holders to obtain the additional AUL. 

Because the AUL was ‘preserved’ within the system by way of agreement there is no 

requirement to report on the re-issue of this AUL within the annual salinity impact report. 

The net AUL is Neutral/Variable and the reinstatement of SBIEG cannot be greater than the 

original grant application. No AUL is associated with this category in 2016-17 in the 

Victorian Mallee. 

Change Category F – Change of land/WUL ownership (within the same SIZ) 

In some instances, a WUL-AUL may be cancelled and then immediately reissued.  In these 

cases there will be no net change in WUL-AUL and therefore not included in the salinity 

impact calculations.  The scenarios for such changes may include: 



 

 PAGE 10 

 Change of ownership of land parcels or WUL (e.g. subdivisions or amalgamation). 

 Amalgamation of WUL and WUR, or the creation of a WUR through the transfer of 

AUL from a WUL.  In these cases there will be no net change in AUL in the VWR, 

although there would be a transfer of AUL between entity types.  For example in Figure 

1.1, the WUR and a WUL are amalgamated and the total volume of WUL-AUL is 

increased by 2 ML. While this activity would result in an increase in WUL-AUL, the 

increase is not considered to be ‘real’ or accountable as there has been no new irrigation 

development or change in the way that the water is used. The WUR although not part of 

the annual reporting process would have been pre-existing within the baseline and is an 

administrative change to more accurately report water use for irrigation purpose. 

Subdivision of an existing WUL into a WUR and WUL would result in a decrease of WUL-

AUL by the volume of water associated with the WUR. WUR-AUL is not part of the annual 

reporting process and the change associated with the issue of WUR is considered to be 

administrative to identify water use for purposes other than irrigation e.g. urban or industrial 

use. 

 

Figure 1.1.  Example amalgamation of water use entities. 

 

Change Category G – Data edits 

Corrections are sometimes made to the VWR, to amend errors in the data or to correct parcel 

duplications for example. These amendments may change the total WUL-AUL but they are 

not accountable as there is no new irrigation development or change in the way that the 

water is used. Rather it is a more accurate measure of the annual use limit.  Supply By 

Agreement (SBA) conversions are also considered data edits. No AUL is associated with 

this category in 2016-17 for the Victorian Mallee. 

Change Category I – Termination 

There are instances in the VWR in which WUL-AUL have been terminated. These 

terminations have not been included in the annual salinity accounting calculations however 

they are highlighted in this report. These applications represent a reduction in water use and 

provide opportunity for a salinity credit application in the future when it is deemed to be 

warranted. The net change in AUL under this category is negative. A number of AUL are 

associated with this category in 2016-17 for the Victorian Mallee. 
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Change Category M - AUL upgrade to cover dry season 

There are a small number of cases in which irrigators have applied for an increase in WUL-

AUL in order to cover the increased water requirement of irrigated crops during unusually 

dry seasons.  These adjustments are applied within the maximum annual application rates 

for crop types in the Victorian Mallee (Table 1.2).  Category type M is accountable and 

attracts salinity offsetting charges and should not be confused with a ‘seasonal adjustment’ 

which requires ministerial approval. No AUL is associated with this category in 2016-17 for 

the Victorian Mallee. 

 

Table 1.2. The maximum application rates for the Victorian Mallee (Source: The 

Standard Water-Use Conditions- Schedule 2). 

Crop type Maximum application rate (ML/ha) 

Wine grapes 9 

Dried vine fruits 9 

Table grapes 12 

Citrus 12 

Almonds 14 

Olives 12 

Walnuts 15.5 

Carrots (summer plus winter crop) 12 

Potatoes (summer plus winter crop) 15 

Other As agreed in writing by the Department of 

Environment, Land, Water and Planning after 

consultation with relevant water authorities 

and Mallee CMA. 

 

Change Category N – Reduction in AUL without reissue 

WUL-AUL has been reduced at the request of some irrigators as the full AUL has not been 

utilised historically.  As a result, the irrigator is able to reduce the associated fees and 

charges. The change in AUL associated with this category is negative. There are a number 

of AUL enteries associated with this category in 2016-17 for the Victorian Mallee. 

Change Category O – Transfer of AUL between properties/SIZ 

In this category the WUL is cancelled and reissued for use of the same AUL volume on a 

different parcel of land.  This should result in a neutral balance of WUL-AUL. If the transfer 

of AUL is to a parcel of land in a different SIZ then this affects the regional salinity 

calculation.  Most transfers occur into a zone of lower salinity impact for which no offset 

charge is required as it is considered to be beneficial to the region.  However, allowance is 

made within the Ministerial Determinations (2007) to transfer WUL-AUL to zones of higher 

impact if a corresponding salinity offset charge is collected. A number of AULs associated 

with this category in 2016-17 for the Victorian Mallee. This category differs from change 

category type F (change of land parcel ownership or WUL ownership) in that the transaction 
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highlights transfers of WUL-AUL between properties and into zones of different salinity 

impact.   

In summary, Table 1.3 provides reasons on why WUL-AUL may change within the VWR 

and whether such changes are accountable for the purpose of the BSMS. 

Table 1.3. Summary of WUL-AUL change categories and their accountability for 

BSMS 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 

d
ec

re
as

es
 I Termination 

-ΔAUL  Type 4  Type 4 

N Reduction in AUL without 

reissue 
-ΔAUL  Type 4  Type 4 

n
eu

tr
al

/ 
 v

ar
ia

b
le

 

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 BSMS purposes (green).  # Only the net change is accountable for BSMS purposes. 

 Not accountable for BSMS purposes.  * Salinity levy must be paid by WUL holder. 

 

Type 1 - Accountable under the BSMS 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. 

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.  
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1.3. Salinity Impact Calculation Assumptions 

The AUL reconciliation and calculation of the salinity impacts of new irrigation 

development in the Victorian Mallee was calculated on the basis of  the following 

assumptions which have been adapted from SKM (2010): 

 As the VWR is the primary source of information on AUL, it is assumed that the 

required data to estimate the salinity impact of irrigation development in the N2SAB 

zone should be sourced from the VWR. 

 Only changes in WUL-AUL are reconciled and reported as it is yet to be agreed 

whether change in WUR-AUL and BEE-AUL are accountable under the framework 

of the BSMS. 

 All WUL owned by both LMW and G-MW customers are considered within the 

N2SAB zone as defined by the maps in the Ministerial Determinations (2007) 

Policies for managing water-use licences in SIZs Schedule 1. 

As indicated in Table 1.3, not all changes to WUL-AUL are accountable for BSM2030 

purposes. 

It is necessary to report on change in WUL-AUL considering all increases and all decreases 

in WUL-AUL (as opposed to the net change).  The sum difference between total increase 

and decrease in AUL cannot be assumed to equal new AUL as not all cancellations are re-

issued and not all changes are accountable. 

Transferred AUL from higher SIZ to lower SIZ consider both AUL increases and decreases 

in calculating the accountability for the Victorian Mallee. 

Where a WUL is linked to multiple land parcels that span more than one SIZ, a manual 

adjustment may be required to calculate the salinity impact.  This is done proportionate to 

the area (ha) each land parcel represents of the total area under the WUL.  The multi-zone 

licences are an artefact of policies used prior to unbundling.  The policy now is for all future 

WUL issued to be confined to a single SIZ.  

Changes in WUL-AUL must be attributable to river reach and SIZ.  This is to be able to 

translate impacts into salt loads for input to MSM-BIGMOD. 
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2. AUL Reconciliation Methodology 

Reports from the VWR were reconciled to identify re-issued AUL, AUL transfers, and 

actual increases and decreases in AUL in the Victorian Mallee.  The reconciliation for 2016-

17 was undertaken by Mallee CMA for the period 1 July 2016 to 30 June 2017.  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. 

2.1. Data Sources 

The data used for estimating salinity impacts of irrigation in the Victorian Mallee was 

provided by the VWR on 3 July 2017. A description of the fields for the data set is provided 

in Appendix A of this report. 

Information on the reason for the variation was found in the “Recommendation Notes” and 

“Salinity Reference” columns of the VWR applications report or via personal 

communications with LMW and G-MW.   

2.2. AUL Reconciliation  

The roles and procedures to undertake the AUL reconciliation and formal sign-off on 

reconciliation outputs in 2017 is outlined in Table 2.. 

Table 2.1. Critical steps for undertaking AUL reconciliation and gaining sign-off on 

reconciliation outputs for 2016-17. 

Action Due date By whom 

Generation of report for 2016-17 financial year July 2017 DELWP  

Undertake AUL reconciliation. July 2017 Mallee CMA (with 

assistance from 

LMW and G-MW). 

Final approval of any data edits made and the 

categorisation of transactions applied 

July 2017 Mallee CMA 

Document the results of the reconciliation in reports; 

- BSM 2030Annual Progress Report for 2016/17,  

- The Assessment of Salinity Impact of Irrigation 

Development in the Victorian Mallee. 

14 August 

2017 

Mallee CMA, 

Salinity 

Accountability 

Advisory Committee 

Document the results of the reconciliation in a reports; 

- BSM 2030Annual Progress Report for 2016/17,  

- The Assessment of Salinity Impact of Irrigation 

Development in the Victorian Mallee. 

23 August 

2017 

Mallee CMA Board 
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The applications examined included Breach in Status Management (BSMs), WUAs and 

WUVs .  Each application was investigated to determine: 

(i) the reason for the application,  

(ii) whether the application resulted in an increase or decrease in AUL, and  

(iii) whether the application resulted in a change in SIZ.   

WUL applications issued due to new irrigation development or expansion (change Category 

C) were highlighted in this process. 

A check was made to ensure that the cancelled AUL and reissued or varied AUL balanced to 

zero, particularly for the Categories F and O (AUL transfer within or between SIZs). No 

discrepancies were observed for these two categories.  (Note: In the case of a discrepancy 

(i.e. greater or less than zero), the reason for the discrepancy need to be investigated and a 

suitable change category assigned in consultation with the appropriate Water Corporation).   

Additional checks and balances were carried out for: 

(a) urban expansion/subdivision of a WUL, the reinstatement of SBIEG applications, and  

(b) river reach information.  

No discrepancies were observed. 

2.3. Issues Log 

Table  is a register of issues that can be encountered during the reconciliation process and 

responses to resolve these issues.  The majority of these issues relate to the reports generated 

during the reconciliation process and are documented for future reference only and were not 

used for this reconciliation process for preparing the current report. 

Table 2.2 Issues normally encountered during the reconciliation and response 

undertaken to resolve these issues. 

 Issue Response 

1 There were some cases 

of cancelled and 

reissued WUL-AUL 

where the pre and post-

application WUL-AUL 

did not balance. 

Investigation into the reason for the discrepancy included: 

 Identification of all associated applications. 

 Ensure that the cancelled WUL was not due to a 

termination of service (category I), a reduction in 

AUL without reissue (category N) or a data edit 

(category G).  Confirm with the relevant water 

corporation. 

 With respect to urban expansion - usually the original 

WUL is cancelled and the AUL is divided into 

numerous new WULs depending on the scope of the 

proposed subdivision. Confirm with the appropriate 

water corporation that all associated applications are 

accounted for.  Reissued WUL-AUL must not exceed 

cancelled WUL-AUL. 

 In some cases the cancelled WUL-AUL was reissued 

as a WUR and therefore these records were included 
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 Issue Response 

in the reconciliation process to ensure that the AUL 

balanced to zero, i.e. there was no net change in AUL. 

2 Small Block Irrigation 

Exit Grant (SBIEG) 

A check of the reinstated AUL was made against the 

original SBIEG application (provided by LMW) to ensure 

that AUL was not over-allocated.  Some grant recipients 

did not apply for the total AUL amount and this difference 

has been retained by LMW. 

Notation with respect to the original SBIEG application 

number, AUL reinstatement quantity and if a portion of 

the AUL has been retained by LMW was made within the 

2015-16 reconciliation spreadsheet for future reference. 

3 Cessation of change 

categories A (history of 

use) and B (maturing 

plantings). 

Change categories A and B are not applicable anymore as 

they were developed in response to the unbundling process 

and the total AUL attributable to these categories has been 

captured in the VWR. 

Applicants who nominate an increase in AUL due to these 

reasons are now required to align with the scenarios 

outlined under change Category C 

4 AUL increases 

associated with 

disaggregation of shared 

delivery systems 

Further discussion between LMW, DELWP and Mallee 

CMA has occurred regarding the salinity impact of water 

use associated with disaggregation of shared delivery 

systems. A draft condition for joint AUL on WUL and 

WUR has been proposed to avoid the generation of 

additional AUL in this process.  
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3. Results and Discussions 

3.1. Observations in the reconciliation of AUL Applications for Change – 
VWR 2016-17 

The reconciliation reports for LMW and G-MW customers were summarised by SIZ and 

change category for all applications for the period 1 July 2016 to 30 June 2017 (Table 3.1). 

A total of 822 change applications were recorded in the VWR report ‘2.3.02 - Salinity 

accounting - WUE applications’ supplied to Mallee CMA by DELWP’. Of these: 

 30 application were removed from the dataset as they were outside of Mallee CMA 

boundary (Torrumbarry and Woorinen Irrigation Areas); 

 465 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;  

 327 applications were used in the reconciliation process and to calculate the decrease 

and increase in AUL for different SIZ.  

The majority of change applications in the VWR for 2016-17 (198 applications) were made 

as a result of a change in land ownership or WUL ownership (category F, moving AULs 

within SIZs) where by 12,774 ML of AUL was cancelled and then reissued within the same 

SIZ. These changes were made by LMW customers. A further 8,385.4 ML of AUL was 

cancelled and transferred between the SIZ (Category O). 

WUL cancellations resulting from the termination of service (Category I) occurred in the 

HI2 with a decrease of -92.8 ML in AUL. This AUL reflected a permanent decrease in the 

amount of AUL available for future water use in the Mallee. 

The AUL reductions without reissue (category N) occurred with decreases in LI1 (-863.8 

ML), LI2 (-4,299.2 ML) LI3 (-795.8 ML), LI7 (-307.4 ML), HI2 (-442.1 ML) and HI4 (-

116.5 ML).  

No AUL changes due to urban expansion /subdivision occurred in both LMW and G-MW 

during 2016-17.  

New irrigation developments and redevelopments (21,773 ML, Category C) observed for 

both LMW and G-MW customers during 2016-17. The change in AUL increased by 

20,618.9 ML for LMW and 1,154 ML for GMW customers, respectively during 2016-17. 

This change category represented 49% increase in AUL across the Victorian Mallee 

compared with 2015-16 (14,615 ML). The net AUL change within LIZ is provided in Table 

3.1.  The LIZ contributed to the bulk of irrigation developments and redevelopments in the 

region.  
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Table 3.1.  AUL changes in low salinity impact zones 

LIZ Change in AUL 

(ML) 

LI1-L1 3,900.2 

LI2-L1 12,607.8 

LI3-L2 687.7 

LI6-L4 3,704.4 

LI7-L4 312.4 

 

Transfers of AUL between different SIZ total 8385.4 ML (Category O). Within this category 

209.6 ML of AUL from HI2 and 2,660 ML of AUL from LI4 transferred to LI2 and LI6. 

The movement of AUL between different zones is provided in Table 3.2. The re-assignment 

of AUL between SIZ (Category O) affects the total regional balance of salinity impact even 

though the net transfer between these SIZs equals zero.  

Table 3.2.  AUL transfer between different SIZ in Category O 

SIZ 

Increased 

AUL 

(ML) 

Decreased 

AUL 

(ML) 

Net 

Movement 

(ML) 

HI1 1.5 0 1.5 

HI2 36.1 -245.7 -209.6 

LI2 4,812.70 -301.5 4,511.2 

LI4 667 -5178.2 -4,511.2 

LI6 2832.7 0 2832.7 

LI7 35.4 -2660 -2624.6 

 

Summaries of AUL changes for categories and SIZ for LMW and GMW are provided in 

Tables 3.3a and 3.3b.
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Table 3.3a. Summary of all AUL changes for LMW customers by SIZ and Categories from July 2016 to 30 June 2017 
AUL Reconcilliation -  1 Jul 

2016 to 30 Jun 2017 - 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) 

C New irrigation development 3900.2 11453.8 687.7     3704.4 312.4 
 

430.8 6.1 123.5   20,058.5 560.4 20,618.9 

D Urban expansion (reissue of 

AUL) 

                        0.0 0.0 0.0 

F Change in land/WUL 

ownership (within SIZ) 

6,758.8 4.4 680.1 657.0 30.0   1,825.8   1,950.2 587.2 263.2   9,956.1 2,800.6 12,756.7 

O Transfer between SIZ   4,812.7   667.0   2,832.7 35.4 1.5 36.1       8,347.8 37.6 8,385.4 

Sub total increases 10,659.0 16,270.9 1,367.8 1,324.0 30.0 6,537.1 2,173.6 1.5 2,417.1 593.3 386.7 0.0 38,362.4 3,398.6 41,761.0 

AUL decreases (-ve AUL) 

E SBIEG (AUL cancellation)                 
 

      0.0 0.0 0.0 

F Change of land/WUL 

ownership (within SIZ) 

-6,758.8 -4.4 -680.1 -657.0 -30.0   -1,825.8   -1,950.2 -587.2 -263.2   -9,956.1 -2,800.6 -12,756.7 

I Termination -4.5               -92.8       -4.5 -92.8 -97.3 

N Reduction in AUL without 

reissue 

-863.8 
 

-386.2 
   

-307.4 
 

-442.1 
 

-116.5   -1,557.4 -558.6 -2116.0 

O AUL transfer between SIZ   -301.5   -5,178.2   0.0 -2,660.0 0.0 -245.7       -8,139.7 -245.7 -8,385.4 

Sub total decreases -7,627.1 -305.9 -1,066.3 -5,835.2 -30.0 0.0 -4,793.2 0.0 -2,730.8 -587.2 -379.7 0.0 -19,657.7 -3,697.7 -23,355.4 

LMW Net Change in AUL in 

2016/17 

3,031.9 15,965.0 301.5 -4,511.2 0.0 6,537.1 -2,619.6 1.5 -313.7 6.1 7.0 0.0 18,704.7 -299.1 18,405.6 
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Table 3.3b. Summary of all AUL changes for GMW customers by SIZ and Categories from July 2016 to 30 June 2017 

AUL Reconcilliation -  1 Jul 2016 to 30 Jun 2017 - 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)         

C New irrigation development  1,154.0      1,154.0 

Sub total increases 0.0 1,154.0 0.0 0.0 0.0 0.0 0.0 1,154.0 

AUL decreases (-ve AUL)         

N Reduction in AUL without reissue  -4,299.2 -409.6     -4,708.8 

Sub total decreases 0.0 -4,299.2 -409.6 0.0 0.0 0.0 0.0 -4,708.8 

GMW Net Change in AUL in 2014/15 0.0 -3,145.2 -409.6 0.0 0.0 0.0 0.0 -3,554.8 
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3.2. Salinity impact calculations for irrigation development 2016-17 

Table 3.4a 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 1.3), 

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 for 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 2016-17, increases in AUL in the low impact zone that resulted 

from transfers out of the HIZ amounted to -314 ML (Table 3.4a).  

In 2016-17, 100% of the accountable increase in AUL was attributed to new irrigation or 

redevelopment, with no accountable changes in AUL from G-MW’s jurisdiction within the Mallee 

CMA’s boundary.  In fact there was a reduction in AUL occurred in GM-W (Table 3.4a). The “Hoxley 

coefficients” were applied to the total increase in AUL in LIZ to estimate the salinity impact of 

irrigation development by multiplying the appropriate coefficient by the accountable change in AUL 

(Table 3.4b).  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 in the period 1 July 2016 

to 30 June 2017 is estimated to be 0.39 EC at Morgan (Table 3.4b). 
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 Table 3.4a:  Summary of Accountable AUL changes by SIZ and category for LMW and GMW from 1 Jul 2016 to 30 June 2017. 

Accountable AUL 

Changes -  1 Jul 2016 to 

30 Jun 2017 

- LMW & GMW Salinity Impact Zones & EC estimated impact per 1,000 ML  

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 

  0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.3 0.4 0.4 0.5 0.5 

C New irrigation 

development 3,900.2 12,607.8 687.7 0.0 0.0 3,704.4 312.4 0.0 430.8 6.1 123.5 0.0 21,212.5 560.4 21,772.9 

O Net AUL transfer 

between SIZ  0.0 4,511.2 0.0 -4,511.2 0.0 2,832.7 -2,624.6 1.5 -209.6 0.0 0.0 0.0 208.1 -208.1 0.0 

M Dry season adjustment 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 

E SBIEG (AUL 

cancellation)                        0.0 0.0 0.0 

I Termination -4.5               -92.8       -4.5 -92.8 -97.3 

N Reduction in AUL 

without reissue -863.8 -4,299.2 -795.8 0.0 0.0 0.0 -307.4 0.0 -442.1 0.0 

-

116.5 0.0 -6,266.2 -558.6 -6,795.9 

LMW & GMW Net 

Change in AUL in 2016-

17 

3,031.9 12,819.8 -108.1 -4,511.2 0.0 6,537.1 -2,619.6 1.5 -313.7 6.1 7.0 0.0 15,149.9 -299.1 14,850.8 

*The change in AUL is not included for estimating salinity impacts (refer Table 3.4b) 

 

Table 3.4b. AUL change and Salinity impact of irrigation development and redevelopment for the period 1 July 2016 to 30 June 2017 

Salinity Impact of AUL changes - 

2016-17 Low Impact Zone 

SUM Total 

salinity impact 

  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) 3,031.90 12,819.80 -108.10 -4,511.20 0.00 6,537.10 -2,619.60 14,850.8 

EC impact (using Hoxley 

coefficient) 0.00 0.26 -0.01 -0.32 0.00 0.98 -0.52 0.39 
                                      Note: HIZ is not included in annual calculations but shown here to illustrate AUL that has been transferred to lower SIZs 
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The change in AUL and the salinity impact at Morgan for the Victorian Mallee is provided 

in Fig 3.1. 

 

Fig. 3.1. Change in AUL and salinity impact in the Victorian Mallee from 2007 to 

2016 

Accountable AUL by River Reach 

Total accountable changes in WUL-AUL were then calculated by SIZ and river reach 

based on the VWR River Reach (Buyer Delivery System) allocation (refer to Table 4.5).  

Note:  The VWR river reach River Murray (Euston-Wentworth) applies to private diverters 

and straddles two separate reaches– river reaches 3 and 4 as recognised by MDBA 

BIGMOD. The majority (59%) of AUL increases within the LIZ occurred in the Wakool to 

Euston River Reach followed by Euston to Wentworth Reach (33%). The remaining 8% 

occurred in Nyah to Wakool Reach (Table 3.5) 
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Table 3.5:  Accountable changes in WUL-AUL by SIZ and river reach in 2015/16. 

 

Note: HIZ is not accountable but is shown to represent where AUL is being traded to lower and out of HIZ zones. 

River 

Murray 

(Nyah-

Wakool)

River 

Murray 

(Wakool-

Euston)

FMID

Red Cliffs 

Irrigation 

District

Robinvale 

Irrigation 

District

Merbein 

Irrigation 

District

Lindsay 

River

1 2 3 3 3 4 5

Nyah - 

Wakool

Wakool - 

Euston

LI1 - L1 2926.6 -5.1 -1.2 214.6 2 36 -141 3,031.9

LI2 - L1 -1705.2 13223.5 1301.5 12,819.8

LI3 - L2 724.2 -592.7 -40.2 1.5 -200.9 -108.1

LI4 - L3 -4511.2 -4,511.2

LI5 - L3 0.0

LI6 - L4 6537.1 6,537.1

LI7 - L4 -1885.4 413.4 -1147.6 -2,619.6

LIZ Total 1,221 9,431 -1,178 628 -38 5,427 -342 15,149.9

HI 1 - HIZ 1.5 1.5

HI 2 - HIZ -4.2 -97.4 118.6 -61.5 -170.9 -100.5 2.2 -313.7

HI 3 - HIZ 4.1 -273 275 6.1

HI 4 - HIZ -76 -38.5 121.5 7.0

HI 5 - HIZ

HIZ Total -4 -97 47 -333 0 -209 296 2 0 0 -299.1

Total 1,217 9,334 -1,131 295 -38 5,218 0 -46 2 0 0 14,850.8

FMID to Morna State Forest Morna to SA Border

Salinity 

Impact Zone

TOTAL Accountable Changes in WUL-AUL (2016-17)

Victorian Water Register River Reach (Delivery System)

Total

River Murray (Euston-

Wentworth)

River Murray (Wentworth - 

Lock 8)

River Reach used for salinity reporting and accounting (Numerical model)

3/4 4/5

Euston to FMID (inclusive)
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3.3. Salinity Impact: MDBA BIGMOD 

Salt loads to the River Murray as a result of irrigation development were calculated (Tables 3.4). 

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 0.51 EC at 

Morgan (slightly higher than the salinity impact calculated using the ‘Hoxley coefficients: 0.39 

EC). While 0.39 EC will be used to update the local Mallee Region Salt Register, it is considered 

that 0.51 EC may be more reflective of the increase that will be incorporated into the BSMS 

Register A generated by MBDA BIGMOD.  

Table 3.6, represents the increased salt load (tonnes/year) resulting from AUL increases for 

irrigation development in 2016-17.  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 BSMS Register A.  

Table 3.6.  Salt load by river reaches as estimated by Salt Load Calculator 

Salinty 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 to 

SA Border 

LI1 – L1      

LI2 – L1 -124.48 965.3 91.4   

LI3 – L2  132.2 -110.8 -27.9  

LI4 – L3  -1152.6    

LI5 – L3      

LI6 – L4   3441.1   

LI7 – L4   -1838.7   

Total -124.8 -55.1 1583.0 -27.9  

Table 3.6 showed that all salt load to the river occurred in Euston to FMID River Reach (Reach 3). 

It appeared that the LI6 – L4 contributed to most of the salt load within this reach. 

The salinity impact calculated using MSM BigMod based on river reaches is provided in Table 3.7.
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Table 3.7. Salinity impact of irrigation development estimated by using MDBA MSM-BigMod through reach by reach in the Nyah to the South 

Australian Border 

 

[1]

Today's Date: 

08/08/2016

[2] Name: RC Mallee CMA

[3]

Financial Year: Jul 

2015 to Jun 2016

[4] Salinity Impact Zone LI 1 - L1 LI 2 - L1 LI 3 - L2 LI 4 - L3 LI 1 - L1 LI 2 - L1 LI 3 - L2 LI 4 - L3 LI 5 - L3 LI 1 - L1 LI 2 - L1 LI 3 - L2 LI 6 - L4 LI 7 - L4 LI 1 - L1 LI 3 - L2

[5] River Murray Reach 1 1 1 1 2 2 2 2 2 3 3 3 3 3 4 4

Step 1

[6]

Increase in 

accountable WUL-AUL 2,926.60 -1,705.20 0.00 0.00 -5 13,223.50 724.20 -4,511.20 0.00 251.40 1,301.50 -631.40 6,537.10 -2,619.60 -141.00 -200.90

ML transfer from 

River Reach Table 

Step 2

[7]

Salt Load Conversion 

Factor 0 73 182.5 255.5 0 73 182.5 255.50 365.00 0.00 70.2 175.5 526.4 701.9 0 139.1

tonnes/yr per 1000 

ML/yr

[8]

Salt Load for input 

to MSM BIG MOD 0.000 -124.480 0.000 0.000 0.000 965.316 132.167 -1152.612 0.000 0.000 91.365 -110.811 3441.129 -1838.697 0.000 -27.945 tonnes/yr 

Step 3

[9]

Salinity Impact 

Conversion Factor 2918 2918 2918 2918 2861 2861 2861 2,861 2,861 2696 2696 2696 2696 2696 2320 2201

tonne/yr for an 1.0EC 

salinity impact @ 

Morgan

[10] Salinity Impact 0.000 -0.043 0.000 0.000 0.000 0.337 0.046 -0.403 0.000 0.000 0.034 -0.041 1.276 -0.682 0.000 -0.013 EC @ Morgan

Step 4

TOTAL 0.51 EC @ Morgan

Mallee Catchment Management Authority
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4. Recommendations 

That the salt loads for 2016-17 are forwarded to DELWP. 

These are required to be forwarded to MDBA to process through MSM BigMod and determine the 

official salinity impact against N2SAB – Irrigation Development, for entry into BSMS Register A. 
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Appendix A Glossary of Data Fields 

Field Description 

2.3.08 VWR Report: Salinity Accounting - AUL change applications summary (by 
accountability zone) 

Application Type Cancellation Issue Variation 

Reason AUL transfer 

None 

New licence 

None 

Increase AUL 

Change association 
(changing link to 
ABA and no change 
to AUL) 

Transaction ID An identifier is created for each AUL transfer.  The first 3 digits 
indicate the type of transfer: 

ATA – AUL Transfer Application 

RWS – Restructure Water Services 

Related Applications A free text field listing related applications to this entry. 

Application ID 

A unique code is created when any application is made in the water 
register.  The first 3 digits tell the application type: 

BSM – Breach in Status Management e.g. a cancellation. 

WUA – Issue of a new WUL 

WUV – WUL Variation 

Water Use Entity WUL or WUR unique identifier 

Recommendation Notes A free text field. 

Created Date 

Date that the application first appeared in the register. 

When an application is created, data is entered and then the 
application is processed within the register.  At this point the 
application becomes a permanent record. 

Created By Unique water authority login. 

Approved Date Date that the application was approved 

Approved By Unique water authority login. 

Water Authority  Lower Murray Water or Goulburn-Murray Water 

Seller Trading Zone Trading zone status before the trade. 

Seller Delivery System The delivery system is a subset of the trading zone. 

Buyer Trading Zone 
Trading zone status after the trade.  Can’t change relative to “Seller 
Trading Zone”.  Will either be the same or null.   

Buyer Delivery System The delivery system is a subset of the trading zone. 

Pre application AUL The AUL before the change 

Proposed AUL The proposed AUL after the change. 

Available AUL at 
Approval 

If WUL is being cancelled Available AUL = 0 

If WUL is being issued Available AUL = 9,999,999 

If WUL is being varied Available AUL will be either 0 or 9,999,999 
depending on whether it is an increase or a decrease. 

Change in AUL The difference between the pre application and the proposed AUL. 

Salinity Reference A free text field. 

Salinity Impact 
(Accountability) Zone 

If the WUL is associated with more than one SIZ: the highest SIZ will 
be reported.   

Unique SIZ 

Number of SIZs associated with the WUL.  If >1 then the WUL will be 
portioned between >1 SIZ – require water authority advice to allocate 
AUL appropriately. 

 


