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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 

EFRG Environmental Flows Reference Group 

EWA environmental water allowance 

ECA environmental contingency allowance 

FPH floodplain harvesting 

IQQM Integrated Quantity and Quality Model 

LTAAEL long-term average annual extraction limit 

MDB Murray–Darling Basin 

MDBA Murray–Darling Basin Authority 

MDBSY Project Murray–Darling Basin Sustainable Yields Project 

PBP Pre-Basin Plan recovery 

SDL sustainable diversion limit 

WM Act Water Management Act 2000 

WRP water resource plan 

WSP water sharing plan 
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1 Introduction 
The Murray–Darling Basin Plan 2012 (Basin Plan), established under the Water Act 2007 (Cwlth), 

defines the maximum limit of consumptive diversions at valley as well as basin scale. Water 
resource plans (WRPs) are being developed for each valley to meet Basin Plan requirements. A 
significant element of the WRP is that the allowable long-term average annual diversions have 
been set as the sustainable diversion limit (SDL). This SDL depends on an estimate of the baseline 
diversion limit (BDL), which is the long-term average annual diversion calculated over the period 
1895–2009 that was allowable under state water planning law prior to when the Basin Plan was 
formulated. 

The SDL is the BDL minus a fixed recovery target. 

These long-term average annual diversions are estimated primarily using river system models for 
the regulated water component of the BDL, and a mix of methods for the other components. In the 
Border Rivers, a new model has been developed in conjunction with QLD using the eWater Source 
software. 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. The Border Rivers catchment is shown in Figure 1-1. 

An estimate of BDL by the Murray–Darling Basin Authority (MDBA) published in Schedule 3 of the 
2012 Basin Plan has since been revised by NSW based on the new Source model. This new 
model included a complete recalibration of flow and diversions and better representation of 
floodplain harvesting (FPH).  

This revised BDL estimate has resulted in a commensurate revised SDL that the NSW Border 
Rivers Surface WRP needs to comply with. 

Figure 1-1. NSW Border Rivers catchment. Available online at 
https://www.environment.nsw.gov.au/ieo/BorderRivers/maplg.htm
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1.1 The sustainable diversion limit scenario 
The SDL scenario is the model configured with the contemporary development conditions as 
defined in Section 5, Table 5-1 and management arrangements that will be in place for the WRP 
period to 2029. This includes development conditions such as public infrastructure, areas 
developed for irrigation, and the capacity of water users to extract and store water on their farms, 
as well as management arrangements such as the distribution and usage patterns of entitlement 
holders, the crop area planting decisions of irrigation enterprises, and operation of storages to 
supply consumptive and environmental water. 

The SDL scenario demonstrates that the WRP would be SDL compliant over the historical 
reference period 1895 to 2009 in response to clause 10.10 of the Basin Plan. The SDL scenario is 
also a component of the method for determining the permitted take. 

This report describes the development of the SDL scenario, and should be read in conjunction with 
other reports including the Pre-Basin Plan (PBP) and BDL scenario reports (Department of 
Industry, 2018) and MDBA Technical report 2010/20 (MDBA, 2010). 

1.2 Purpose of report 
This report is intended primarily for the MDBA to fulfil the requirements of two Basin Plan clauses 
on SDL compliance and permitted take method. The report also informs the Stakeholder Advisory 
Panel (SAP) on both of these items. The purpose of the report is to describe how the SDL scenario 
was developed, and document the key features of the scenario. The technical details of the initial 
model development have been documented elsewhere as detailed below. 

  

Figure 1-2. NSW Border Rivers catchment. Available online 
https://www.environment.nsw.gov.au/ieo/BorderRivers/maplg.htm
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2 Model development 

2.1 WSP to 2009 
NSW and QLD previously used IQQM software for river system modelling in the Border Rivers. 
IQQM was implemented for the regulated part of the Border Rivers Valley from the headwater 
dams including Glenlyon, Pindari and Coolmunda, to the outlet of the Border Rivers Valley near 
Mungindi. It also includes the major unregulated Weir River system.  

NSW and QLD used separate models for the purposes of Cap Auditing. At the time the WSP 
commenced, the modelled combined QLD and NSW LTAAEL estimate noted in the WSP was 
399 GL/y. The model accredited by the MDBA for Cap Auditing in 2014 estimated the NSW 
component of the long-term Cap on diversion at 199 GL/y over the simulation period 01/10/1890 to 
30/09/2010. The calibration and set up of the NSW model is described in the IQQM Cap 
Implementation Summary Report (Sivkova et al., 2013). 

2.2 Revisions to model 

 Post-2009 2.2.1

The recommendation of the independent Cap model review (Bewsher, 2014) was that a common 
Cap model for the Border Rivers be developed jointly by NSW and QLD. The development of the 
National Hydrological Modelling Platform made it preferable for a common model be developed 
using Source. 

The redevelopment of the Border Rivers model in Source includes significant re-calibration, as the 
original models were developed in the mid-1990s and new data sets have become available to 
refine the model. NSW and QLD have worked collaboratively to obtain data and select best 
practice methods. The update included significant revision to meet the objectives of the 2008 NSW 
Floodplain Harvesting Policy. 

The technical content of this report is kept to only that necessary to meet the intent. The 
development and calibration of the Source model is described in a set of three draft technical 
reports covering flow calibration, diversion calibration and management rules implementation. A 
brief summary is provided in the BDL scenario report (Department of Industry, 2018). 

The Source model has been used to create an updated estimate of the NSW BDL as detailed in 
the BDL scenario report (Department of Industry, 2018). The Border Rivers model will undergo 
some further refinements which may change the BDL estimate, subject to MDBA review. 

Some further refinement may be required to better account for diversions associated with 
temporary trade with QLD, however a post-processing method is proposed for now to address this 
issue: 

 A state of origin reporting approach has been used in Border Rivers water accounting as 
set out in Schedule F in the Border Rivers Intergovernmental Agreement, 2008. This means 
that any water diversion associated with allocation to a NSW license would be reported as 
NSW diversion, even if the actual diversion occurred in QLD. The reverse is also true; 
water allocated to a QLD license and diversion in NSW is considered as a QLD diversion.  

 In comparison to a state of origin approach to accounting for diversions, the model under-
simulates total regulated1 diversions by 5%.  

 For the purposes of a draft SDL method, it is proposed that this shortfall is accounted for by 
scaling the modelled NSW regulated diversions up by 5% for SDL accounting. This 
approach has been used to update the BDL results presented in Section 4.   

                                                
1
 High security, general security and supplementary diversions 
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 Difference of SDL from PBP 2.2.2

The SDL scenario is intended to estimate diversions based on contemporary development 
conditions, and management arrangements that will be in place for the WRP period to 2029. This 
means that the difference between the PBP and the SDL scenarios is confined to the difference in 
the river system management rules between the current water sharing plans (WSPs) and the WSP 
due for enactment on 1 July 2019. 

The only WSP rule change related to modelling is that protection of the Pindari stimulus flow is 
extended from the junction with Frazers Creek to the junction of the Dumaresq and Macintyre 
Rivers. This rule change has only a very small impact (~0.025 GL) on total diversions (DOI Water, 
2017). The SDL scenario with this rule change will be included in the final model version submitted 
to the MDBA.  

The input parameters of the PBP (and SDL) scenario are presented in Section 5, Table 5-1. 
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3 Valley SDL number 
The surface water SDL for the NSW Border Rivers surface water resource plan area is defined by 
the Basin Plan as the BDL minus 7 GL/year of local reduction and Border River’s component of the 
shared reduction amount in the northern Basin shared zone (Basin Plan, Schedule 2). Following 
the Northern Basin Review, NSW Border’s local reduction remained unchanged, while its 
component of the shared reduction was revised to 3.32 GL, making total reduction required equal 
to 10.3 GL (MDBA, 2016). 

The BDL is based on the sum of the modelled diversions, unmodelled watercourse diversions and 
interceptions. Schedule 3 of the BP, with further detail in MDBA (2010), states the NSW Border 
Rivers BDL to be 303 GL/year, and consists of the following components: 

 general security and supplementary access diversions—190.7 GL/year 

 town water supplies—0.6 GL/yr 

 flood-plain harvesting—0.003 GL/year 

 unregulated rivers take (excluding take under basic rights)—16 GL/year 

 take by runoff dams—95 GL/year 

 take by commercial plantations—0 GL/year. 

The revised Source model provides an updated estimate of BDL for General and High Security and 
Supplementary Access diversions (refer to NSW Border Rivers BDL Report, 2018). All other 
components remain as per the Schedule 3 estimates detailed above. The updated total BDL is 
281.6 GL/year as detailed in Section 4, Error! Reference source not found.. 

The required Valley SDL is calculated as updated BDL minus required recovery. Based on the 
latest BDL estimate and assuming no further changes in the shared reduction target, the NSW 
Border Rivers SDL is 271.3 GL/year (281.6–10.3). 

  

                                                
2
 Northern Basin Review Report indicates total shared reduction for the zone equal to 24.0 GL/y. Distribution of shared reduction 

between the Valleys was assumed in MDBA’s modelling, and it is up to the states how required shared reduction is ultimately 

distributed. 
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4 Results and demonstration of SDL 
compliance 

4.1 Long-term simulation results 
Table 4-1 shows the average annual diversions for both the updated modelled components and 
the other MDBA estimates. The updated model results are limited to General and High Security 
diversions and Supplementary Access diversions. The model includes ongoing development of a 
new method to estimate FPH that uses more detailed and up-to-date information to directly 
represent FPH activities. This new model feature is incomplete as at the date of this report and the 
previous estimate of FPH take prepared by MDBA will continue to be used until the Healthy 
Floodplains Project is complete. 

The results in Error! Reference source not found. include assumed usage associated with Held 
Environmental Water (HEW). Section 4.2 discusses how this component of usage is to be 
accounted for to demonstrate SDL compliance.  

Table 4-1. Comparison of modelled results from updated BDL and SDL scenarios (1895–2009) 

Component 

Scenario 

Updated BDL SDL 

 Long term average diversion (GL/year) 

High Security and General Security 97.4
a 96.4

 a
 

Supplementary access  72.6
a 73.8

 a
 

   

MDBA estimates for other components:   

Town Water Supplies 0.6 0.6 

Floodplain Harvesting 0.003 0.003 

Unregulated (excluding Basic Rights) 16 16 

Runoff Dams 95 95 

Commercial plantations 0 0 

TOTAL 281.6 281.8 

a. Includes scaling up by 5% to account for model shortfall in representation of state of origin accounting. 

4.2 Description of representation of HEW 
Bought back entitlements are added to the irrigation nodes they were purchased from. The SDL 
model is based on entitlements extracted from departmental databases at 2015/16. This only 
included 420 ML of General Security B license which is accounted for in the model at a water user 
node. Since then additional water has been recovered.  

As of 23rd October 2018, the NSW and Commonwealth held environmental water (HEW) portfolio in 
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the NSW Border Rivers consists of the following entitlements obtained through a transfer of current 
share from efficiency programs 3: 

 General Security Class B: 2,806 ML 

 Supplementary Water Access: 1,437 ML 

Because very little is currently known regarding how exactly HEW is going to be used, the use of 
assumed demand behaviours for the HEW portfolio would introduce material risk that the resulting 
scenario could show unrealistic third-party impacts or benefits. To avoid distortion of the scenario 
outcomes that may alter decisions made around other rules and options being considered, the 
HEW portfolio has been modelled as a consumptive use that assumes an irrigation demand 
pattern. 

Based on this modelled representation of HEW, a deemed use can be estimated through 
application of the latest LTDLE factors. Results and calculation process are shown in Error! 
Reference source not found. below.  

Table 4-2. Estimates of NSW and Commonwealth HEW via LTDLE Factors 

Usage category 
LTDE 
factor* 

NSW and Commonwealth HEW 

Entitlement (shares) SDL deemed use (GL/y) 

Calculation → [1] [2] [3]=[2] x [1] / 1000 

General Security Class B 0.337 2,806 0.9 

Supplementary 0.697 1,437 1.0 

TOTAL   1.9 

*Source: Department of Industry, 2018c 

4.3 SDL compliance and current water recovery 
Based on figures in Table 4-1 and Table 4-2, the expected long-term average annual diversion 

over the period 1895 to 2009 6  is 279.9 GL (that is 281.8 GL minus 1.9 GL), which is about 8.6 GL 
more than required SDL of 271.3 GL. The shortfall is due to inadequate water recovery4.  

4.3.1 Calculation of permitted take 

Section 10.10 of the Basin Plan requires the WRP for each SDL resource unit to set out the method 
for determining the maximum quantity of water that the plan permits to be taken for consumptive 
use in each water year after 30/06/2019. For the NSW Border Rivers, this method includes running 
SDL scenario model over the year of SDL compliance audit, and assessing simulated permitted 
take against actual measured take. 

Details on how the model is to be used to estimate permitted annual take are presented in Table 
4-3 below. The SDL file is as follows.  

 File: BorderRivers_2018_09_06.rsproj dated 7/09/2018 (Ref INT18/179370).  

 Scenario Input Set: NSW_1516 

 Source software version: 4.6.0.7533 Beta 

                                                
3
 Data source: Environmental Water Portal (EWP), 2018 

4
 Once the required water recovery is complete in the NSW Border Rivers the expected long term diversions will be 0.2 GL greater than 

the SDL requirement. This is due to the PBP being 0.2 GL greater than the BDL.  
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The Source model includes functions to report total NSW regulated river diversions, as detailed in 
Table 4-3.  

Table 4-3. Calculation of annual permitted take using SDL model as GL/year 

Water take Value
 

Post- processing Comment 

Modelled 

High Security and 
General Security 

Functions@Res
ults@ON_NSW
@$Total_ON_Al
location_Usage  

Divide by 1000 to return GL 

Multiply by 1.05 to account for state of 
origin shortfall in NSW diversions 

The percentage of total entitlement 
which is HEW at the start of the water 
year is to be calculated. Permitted take 
is the remaining percentage applied to 
value above.  

If HEW relates to water 
supply efficiency 
programs then the model 
is to updated to account 
for this as a new node 
with additional entitlement 

Supplementary Access Functions@Res
ults@OFF_NSW
@$Sum_Total_
OFF_Usage  

Divide by 1000 to return GL 

Multiply by 1.05 to account for state of 
origin shortfall in NSW diversions 

The percentage of total entitlement 
which is HEW at the start of the water 
year is to be calculated. Permitted take 
is the remaining percentage applied to 
value above. 

If HEW relates to water 
supply efficiency 
programs then the model 
is to updated to account 
for this as a new node 
with additional entitlement 

Other (as estimated by MDBA) 

Town Water Supplies
1 

0.6 Adopt estimate MDBA (2010) 

Floodplain Harvesting
-1 

0.003 Adopt estimate MDBA (2010) 

Unregulated
2
 16 Adopt estimate Schedule 3 of BP 2012 

Basic Rights N/A Adopt estimate Yet to be estimated 

Runoff dams 95 Adopt estimate Schedule 3 of BP 2012 

Commercial plantations 0 Adopt estimate Schedule 3 of BP 2012 

Total  Sum all values  
 

1
 Source model includes town water supplies and floodplain harvesting. The former is unchanged from the MDBA model and based on a 

fixed demand pattern hence the model is not required to report permitted take. Floodplain harvesting permitted take method will be 

based on the Source model once the development and Healthy Floodplains program is complete. 
 

2 
Excludes extractions under Basic Rights. 
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5 SDL key model parameters 
Table 5-1 contains key configuration information for the SDL scenario.  

Table 5-1. SDL infrastructure and development parameters 

  Items Description 

General 

Source File Name BorderRivers_2018_09_06.rsproj 

Scenario Input Set NSW_1516 

Department CM9 Reference INT18/179370 

Source Version  Source 4.6.0.7533 Beta 

Available Simulation Period 01/07/1890-30/06/2014 

Water Year July to June 

Valley development levels 

Maximum Crop area 

Crop Mix 

Licence Volume 

Crop Planting Decision 

2015/16 

2013/14 

2015/16 

2013/14 

Catchment information 

Headwater storages modelled 

Pindari 

 Inactive storage (GL) 

 Full supply volume (GL) 

Glenlyon 

 Inactive storage (GL) 

 Full supply volume (GL) 

 

0.5 

312.3 

 

0.2 

254.3 

Long term average annual inflows (GL/y) 

Pindari 

Glenlyon 

Coolmunda 

166 

72 

62 

Entitlements 

General and high security (shares) 
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  Items Description 

HS 

GS A 

GS B 

TOTAL 

1,500 

22,027 

241,211 

264,738 

Town Water Supply (NSW shares 620 

Stock and domestic (shares) 5 1,001 

Supplementary Access Cap (GL/y) 120 

Irrigation development 

Maximum irrigable area (ha) 49,129 

On-farm storage capacity (GL) 200 

Installed river pump capacity (ML/d) 7,968 

On-farm storage operation 

Rainfall runoff harvesting Yes 

Airspace allowed No 

Ownership 

Resource Assessment Systems 3 separate resource assessments: NSW and QLD Continuous 
Accounting systems for the Border; QLD Continuous Sharing 
system for the Mac-Brook 

Ownership of Inflows Shared 43% QLD, 57% NSW except for inflows to following 
storages: Coolmunda 100% QLD, Pindari 100% NSW. 
Supplementary water shared 50/50.  

NSW accounting system 

Type 

Debiting type 

General Security Maximum Account 
Limit and Annual Usage Limit 

Continuous 

Water Order 

1 ML/share 

NSW resource assessment 

Storage Loss Reserve As per storage reserve calculations used in water allocation 
determinations 

NSW Essential Supplies Reserve 
(incl delivery) 

41.1 GL6 

                                                
5
 Not represented in modelling. 

6
 This is a reduced requirement as noted in the Bulk Water Sharing plan. 
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  Items Description 

TOL 30% (Gen A and B), 60% (HS) 

Storage operation 

Pindari and Glenlyon order sharing Orders shared to balance the risk of spill from both dams 

QLD Borrowing from Pindari and 
Payback in Glenlyon 

Yes 

Planned environmental water 

Pindari Translucency As per WSP rules 

Pindari Stimulus From April to August, when dam inflow > 1200 ML/d an order is 
made, generally for a 4000ML event (shape is informed by 2013 
stimulus event). The event volume is equal to the account 
balance which can be up to 8000 ML.   

Mungindi MFR This has been based on how operators interpret this rule. 
Boggabilla weir releases minimum of tributary inflows and 
200ML/d   
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