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Glossary 

Abbreviation Description 

BDL Baseline Diversion Limit under the Basin Plan 

Cap The Murray Darling Basin Ministerial Council Cap on Diversions 

DPI Department of Primary Industries 

FPH Floodplain harvesting 

IQQM Integrated Quantity and Quality Model 

MDB Murray Darling Basin 

MDBA Murray Darling Basin Authority 

SDL Sustainable Diversion Limit 

WA 2007 Water Act (2007) 

WMA 2000 Water Management Act (2000) 

WRP Water Resource Plan 

WSP Water Sharing Plan 

  



Barwon-Darling Watercourse WRP – Modelling – Baseline Diversion Limit Scenario Report (update) 

NSW Department of Planning, Industry and Environment | INT17/228435 | ii 

Contents 
1. Introduction .............................................................................................................................. 3 

1.1. Basin Plan requirements ................................................................................................... 3 

1.2. Roles ................................................................................................................................ 3 

1.3. Purpose of report .............................................................................................................. 4 

2. Model development .................................................................................................................. 5 

2.1. Model supplied to MDBA .................................................................................................. 5 

2.2. Changes for WSP model .................................................................................................. 5 

2.2.1. Recalibration and embargo ........................................................................................ 5 

2.3. Changes since WSP ......................................................................................................... 5 

2.3.1. Model structure .......................................................................................................... 6 

2.3.2. Changes to the Inflow Data ........................................................................................ 6 

2.3.3. Water access conditions ............................................................................................ 7 

2.3.4. Irrigation development ............................................................................................... 7 

2.3.5. IQQM code bug fix ..................................................................................................... 7 

3. Results ..................................................................................................................................... 8 

4. BDL and model parameters ..................................................................................................... 9 

 

Tables 
Table 1. Changes to the Barwon-Darling inflows due to changes to the upstream models. ............. 6 

Table 2. Difference between the MDBA and Revised BDL models. ................................................ 7 

Table 3. Comparison of results from MDBA BDL and updated BDL scenarios (1895 - 2009). ......... 8 

Table 4. New BDL infrastructure and development parameters. ..................................................... 9 

 

 

  



Barwon-Darling Watercourse WRP – Modelling – Baseline Diversion Limit Scenario Report (update)  

NSW Department of Planning, Industry and Environment | INT17/228435 | 3 

1. Introduction 
Statutory water sharing arrangements in NSW are generally developed with consideration of the 
analysis of results from computer models of a river system. These models estimate a range of 
water balance components such as streamflow and diversions based on climatically derived water 
availability, levels of water resource development, and water sharing policies. Different 
combinations of development and policies are tested in the models, and presented to stakeholders 
to gain an understanding of how policies may affect water users and the environment in a wide 
range of circumstances. A model scenario may also be selected as the basis for a statutory 
arrangement. 

This process was followed by NSW to develop statutory WSPs under the WMA 2000 legislation 
using models developed with the IQQM software. WSP provisions were developed through 
modelling in IQQM. These provide an agreed set of sharing rules to achieve productivity and 
environmental outcomes, based on modelled annual diversions averaged over a long period of 
historically varying climate. A similar process will be used to develop the WRPs under the 2012 
Basin Plan established under the Commonwealth Water Act 2007 (WA 2007). 

A significant element of the WRP is that the long term average annual diversions have been set, 
known as the SDL. This SDL estimate depends on the estimate of the Baseline Diversion Limit 
(BDL). An estimate of the BDL was made at the time the Basin Plan was formulated. This estimate 
has been revised by DPI Water based on improved modelling. 

This short paper describes the context of the BDL modelling scenario for the Barwon Darling River 
System. 

This report describes the development of the BDL scenario for the Barwon Darling River.  

A separate paper will be prepared to describe a more contemporary scenario that will be the 
baseline for WRP scenarios, and will be used to represent the SDL scenario. 

1.1. Basin Plan requirements 
The Basin Plan has a range of requirements, including a key requirement that for a WRP to be 
accredited, annual diversions averaged over the 114 year historical reference climate period (1895 
– 2009) cannot be greater than the SDL. The SDL is defined as the BDL minus a fixed recovery 
value. The BDL scenario is a reference point that will be used to measure all changes made by the 
Basin Plan including by WRP’s, the achievement of SDL and any impacts that may occur. 

The BDL itself is included in the Basin Plan as a definition in Column 2, paragraph (a) (i) of 
Schedule 3 for NSW regulated rivers the “…. the water that would have been taken… …under 
State water management law as of 30/06/2009…”. A note to this component provides an estimate 
based on reported MDBA modelling as of 2010. The BDL is based on a particular model scenario 
and in most other valleys this is set by the “plan limit” scenario with a level of development and 
management arrangements at 30 June 2009. However in the Barwon-Darling, the WSP was not 
enacted until 2012, so the BDL is set in accordance with what was allowed under the Cap on 
Diversions as set out in Schedule E of the Murray Darling Basin Agreement as at 30 June 2009 
(Basin Plan 2012, Schedule 3, Item 8). The Basin Plan allows for this estimate to be revised 
whenever it can be demonstrated that a better estimate is available. 

1.2. Roles 
NSW interprets the BDL definition as being a scenario of conditions that existed as at 30 June 
2009 that results in the long term average annual diversions that comply with the Cap on 
Diversion. This includes water use development levels at a specific point in time, e.g., 2009/2010, 
(crop areas, on-farm storage capacity, pump capacity, headwater storage, etc.), associated crop 
planting decision making, storage operation, and other management practices, and the water 
management rules that existed at 30 June 2009. A model scenario has been constructed that uses 
development levels from the WSP scenario combined with licences and access rules from 2009. 
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A model with these characteristics was provided to the MDBA in 2010 to allow them to undertake 
Basin Plan modelling. 

The Barwon-Darling WSP model underwent an extensive review that identified and subsequently 
corrected a number of errors and those corrections have been carried into the BDL model where 
appropriate. Further improvements to the calibration of the model were since made. 

1.3. Purpose of report 
This report is intended primarily for MDBA as a record of changes to the BDL estimate. The 
purpose of the report is to describe how the BDL scenario was formed, and fully document what 
this scenario includes. The technical content of this report is kept to only that necessary to meet 
the intent. 
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2. Model development 

2.1. Model supplied to MDBA 
The BDL model used by the MDBA includes 2007/08 level of irrigation development and 
incorporates the Cap accounting rules of July 2007 (i.e. reduced entitlements and continuous 
carryover). That model at that time had not been accredited for setting the Cap and annual Cap 
compliance.  

2.2. Changes for WSP model 
Changes were made to the model used by MDBA to develop the Water Sharing Plan (WSP) and 
for Cap compliance accreditation. These changes are described below.  

2.2.1. Recalibration and embargo 

The model version supplied to the MDBA was subsequently recalibrated and submitted to the 
MDBA for review with a view to setting the Cap and annual Cap compliance and accreditation. The 
full calibration, and subsequent implementation with Cap conditions is described in NOW (2011). 

The review of the MDBA Independent Auditor recommended incorporating diversion embargos in 
to the Barwon-Darling IQQM model. After the Cap on Diversions was implemented in 1997, there 
were a series of embargos to access water along the Barwon-Darling River in order to protect 
supplies for Broken Hill and for high security irrigators during critical, low flow conditions. This 
process had not been included in original modelling as the conjunction of low flows and diversions 
had not occurred prior to the reference Cap year of 1993/94. NSW accepted the recommendation 
and conceptualised the model based on triggers, these were: 

 Total Menindee Lakes was less than 480 GL, placing under NSW control, and  

 Combined volume of Lakes Pamamaroo and Wetherell and 40 day forecasted inflow is less 
than 150 GL, approximating the more complex considerations used to determine if there is 
sufficient water to supply Broken Hill and high security irrigators for 18 months. 

The embargo rules reduced the long term average annual diversions in the Barwon -Darling by 
about 8 GL/y (from 196 GL/y to 189 GL/y). This process is described in NOW (2012). The model 
implementation with embargoes was subsequently accredited by the MDBA in 2012. 

2.3. Changes since WSP 
The Barwon-Darling IQQM used to inform development of the WSP, with the embargos now 
included, was updated and extended to fully and accurately represent the rules and access 
conditions in the 2012 WSP conditions (DPI 2012). 

The following components of the existing model were updated: 

 Model structure 

 Time series inputs 

 Water access conditions 

 Revising distribution of entitlements 

 IQQM software revisions 
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2.3.1. Model structure 

The model structure was consolidated to improve the workflow. The IQQM model used by the 
MDBA includes independent IQQM models to simulate inflows from the following three unregulated 
tributaries; 

1. Marthaguy Ck 

2. Marra Ck 

3. Castlereagh R. 

The sub models are now integrated by: 

 Removing the Marthaguy Ck sub model, which is now included in the Macquarie IQQM as 
part of the Macquarie Marshes configuration. 

 Incorporating the Marra Ck and Castlereagh R. sub models into the main Barwon Darling 
IQQM model. 

These structural changes do not change the model results. 

2.3.2. Changes to the Inflow Data 

Apart from Marra Ck and Castlereagh R., which are simulated within the Barwon-Darling IQQM, 

inflows to the Barwon-Darling originate primarily from the major regulated tributaries, including: the 

Warrego R.; Condamine R.; Border Rivers; Gwydir R.; Namoi R.; and the Macquarie R. Modelled 

flows from the BDL model runs for the IQQMs at the end of these tributaries are used as inflows to 

the Barwon Darling IQQM. 

Change to the modelled inflows from the upstream river basin models impacts on Barwon-Darling 
IQQM simulations. Some inflows used in the updated Barwon-Darling BDL model are different to 
the inflows used in the previous model due to updates and changes to the upstream river basins 
models. Table 1 shows the differences to the Barwon-Darling inflows due to the upstream valley 
model changes. BDL model development for the Barwon-Darling BDL model used the best 
available inflows from upstream valley models at the time. 

Table 1. Changes to the Barwon-Darling inflows due to changes to the upstream models. 

Water 

source 

Inflow location (gauge name 

and number) 

Difference to MDBA BDL 

Namoi River Namoi @ Goangra (419026) Flows reduced by 26% as a result of recalibration of Namoi 

IQQM. 

 Pian Ck. @ Waminda (419049) Flows increased by 295% as a result of recalibration of Namoi 

IQQM  

Macquarie 

River 

Marthaguy Ck.@ Carinda (421011) Flows reduced by 35% as a result of re-configured Macquarie 

IQQM 

 Macquarie River @ Carinda (421012) Flows reduced by 10% as a result of re-configured re-

configured Macquarie IQQM 

 Mara Ck (421097) Flows reduced by 4% as a result of re-configured re-

configured Macqaurie IQQM 

Overall there has been a net decrease of 10% in total inflow compared to the previous estimates. 
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2.3.3. Water access conditions 

These were revised from 2007/08 conditions for some of the irrigation nodes to reflect 2009 
conditions. 

2.3.4. Irrigation development 

MDBA BDL model used 2007/08 level of irrigation development. The irrigation development is 
updated with the best available data representing 2009/10 levels. 

2.3.5. IQQM code bug fix 

Total modelled diversion estimations were not recorded correctly for irrigation nodes with multiple 
irrigation licences. The software error was corrected in the IQQM software version V7.90.01.  

Table 2 summarises the overall differences between the MDBA and revised BDL models. 

Table 2. Difference between the MDBA and Revised BDL models. 

Change made MDBA BDL Revised BDL 

Model structure External sub-models Integrated to main model 

Inflow data Prior u/s IQQM 

inflows 

Revised inflows from the recalibrated IQQMs for Namoi and 

Macquarie 

Irrigation 

development 

2007/08 2009/10 

Access rules 2007/08 access rules Pre-WSP water access rules 

Embargo Not modelled Modelled 

IQQM code fix Software error Corrected 
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3. Results 
Table 3. Comparison of results from MDBA BDL and updated BDL scenarios (1895 - 2009). 

Usage category MDBA BDL (GL/y) Revised BDL (GL/y) 

Class A Licences 1.6 3.7 

Class B Licences 132.3 121.4 

Class C Licences 52.2 64.2 

Total Class A + B + C 186.1 189.3 

Floodplain Harvesting 11.5 16.5 

TOTAL 197.5 205.8 
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4. BDL and model parameters 
Table 4. New BDL infrastructure and development parameters. 

Item Description 

General 

System file name DarlBDL05.sqq 

IQQM Version of model run V7.91.16 

Simulation period 01/07/1895 – 30/06/2009 

Water Year July to June 

Entitlements 

Total A Class shares (ML) 3,708 

Total B Class shares (ML) 122,249 

Total C Class shares (ML) 67,418 

Total Pump Capacity 

A Class (ML/d) 183 

B Class (ML/d) 4,917 

C Class (ML/d) 3,481 

Irrigation Development Levels 

Maximum Area Summer (ha) 29,137 

Maximum Area Winter (ha) 2,354 

On Farm Storage Capacity (ML) 314,531 
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