
NSW Department of Industry | industry.nsw.gov.au 

 

 

 

 

 

 

NSW BORDER RIVERS SURFACE WATER RESOURCE PLAN 

Pre basin plan scenario models 

Appendix B to Schedule F 

 



Pre basin plan scenario models 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Published by NSW Department of Industry 

Pre basin plan scenario models—Appendix B to Schedule F 

Appendix B to Schedule F 

First published November 2018  

INT18/156054 

More information 

industry.nsw.gov.au 

 

 

 

 

 

© State of New South Wales through Department of Industry 2018. You may copy, distribute, display, download and otherwise freely deal with 

this publication for any purpose, provided that you attribute the Department of Industry as the owner. However, you must obtain permission if 

you wish to charge others for access to the publication (other than at cost); include the publication in advertising or a product for sale; modify 

the publication; or republish the publication on a website. You may freely link to the publication on a departmental website.  

Disclaimer: The information contained in this publication is based on knowledge and understanding at the time of writing (December 2018) 

and may not be accurate, current or complete. The State of New South Wales (including the NSW Department of Industry), the author and the 

publisher take no responsibility, and will accept no liability, for the accuracy, currency, reliability or correctness of any information 

included in the document (including material provided by third parties). Readers should make their own inquiries and rely on 

their own advice when making decisions related to material contained in this publication.

https://www.industry.nsw.gov.au/


Pre basin plan scenario models 

NSW Department of Industry | INT18/156054 | i 

Glossary 
Term  Definition 

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 

HEW Held Environmental Water 

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 

SDL Sustainable Diversion Limit 

WA 2007 Commonwealth Water Act 2007 

WMA 2000 NSW Water Management Act 2000 

WRP Water Resource Plan 

WSP Water Sharing Plan 
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1 Introduction 
The Murray–Darling Basin Plan 2012 (the Basin Plan), established under the Commonwealth 
Water Act 2007, 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.  

Long term average annual diversions are estimated using river system models. 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. 

An estimate of BDL by the Murray–Darling Basin Authority (MDBA) is published in Schedule 3 of 

the Basin Plan, which has since been revised by the NSW Department of Industry on the basis 
of a new Border Rivers model developed in conjunction with QLD. The development of this 
model and changes to the BDL are reported in the accompanying technical report Border Rivers 
Regulated River System Baseline Diversion Limit Scenario Model (DPI Water 2017).  

This revised BDL estimate has resulted in a commensurate revised SDL that the Border Rivers 
WRP needs to comply with. The Border Rivers WRP will be developed in the near future with the 
water sharing arrangements and rules informed by the results of a range of modelled scenarios. 
For these modelled scenarios to accurately estimate long term average annual diversions, the 
model needs to better reflect what is driving water use, based on present conditions that exist in 
the valley, rather than what existed over a decade ago, as is modelled for the BDL. 

1.1 The Pre Basin Plan Scenario 
The Pre Basin Plan (PBP) scenario is the model configured with the development conditions and 
management arrangements that currently exist. This includes development conditions such as; 
public infrastructure, areas developed for irrigation, and the capacity of water users to extract 
and store water on farm. Management arrangements include 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 PBP scenario gives the best estimate of long term average water use under current 
conditions, and forms the baseline for WRP scenario development. There are many similarities 
with the BDL scenario, such as the inputs and the flow calibration. The PBP scenario differs from 
the BDL scenario in its development conditions and management arrangements. The 
development conditions have evolved since the early 2000s, notably with different areas 
developed for irrigation and on-farm storages. Environmental water usage has changed, as well 
as the crop area planting decisions and crop types that are grown. 

The results from the PBP scenario will be used as a basis to establish what current long term 
average diversions are, compared to SDL, and to compare scenarios trialled as part of the WRP 
development process. These scenarios will typically focus on changing some of the water 
management arrangements to identify where productive and ecological outcomes can be 
improved, and to identify any trade-offs. 

The PBP scenario can also use the information in a slightly longer climate data set. While the 
SDL must be calculated over the 1895-2009 climate period, other climate data, including the 
period since 2009, can also be used to identify improved outcomes and associated trade-offs. 

This report describes the development of the PBP scenario. 
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1.2 Purpose of this report 
This report is intended primarily for the Border Rivers Stakeholder Advisory Panel (SAP), as a 
record of the development conditions and management arrangements that will be the foundation 
for preparing the WRP. The purpose of the report is to describe how the PBP Scenario was 
developed and to document what is included in this scenario. 

The technical content of this report has been kept to the scope of the PBP scenario. Further 
information relating to the general development and calibration of the model is described in the 
accompanying technical report Border Rivers Regulated River System Baseline Diversion Limit 
Scenario Model (DPI Water 2017).  
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2 Model development 

2.1 BDL update 
The Border Rivers model has been redeveloped in the eWater Source package. This 
redevelopment was undertaken jointly by the QLD Department of Science, Information 
Technology and Innovation and the NSW Department of Industry. The redevelopment means 
that a single model can be used by both agencies for future planning work.  

The redevelopment includes significant re-calibration, as the original models were developed in 
the mid-1990s and new data sets have since become available to refine the model. NSW and 
QLD have worked collaboratively to obtain data and select best practice methods. Further 
information relating to the redevelopment can be found in the accompanying technical 
report Border Rivers Regulated River System Baseline Diversion Limit Scenario Model (DPI 

Water 2017).  

2.2 Difference of PBP from BDL 
The PBP scenario is intended to estimate diversions based on conditions that currently exist. 
The major differences between the BDL and PBP scenarios are the level of development, such 
as the maximum developed area and on farm storage capacity, and the management 
arrangements, including the distribution of entitlements and the usage pattern of environmental 
releases (Table 1). All QLD parameters remain the same as the BDL scenario.  

The distribution of NSW entitlements was defined using the NSW Department of Industry’s 
Water Accounting System (WAS) database for the 2015/2016 water year. Significant entitlement 
shares are now linked to QLD works and used in QLD but are still modelled through NSW 
irrigator nodes in the appropriate reaches. In some cases, an increase in developed area was 
estimated to ensure that the model sufficiently represented the history of use. All other changes 
to infrastructure were based on survey data from the Healthy Floodplains program and draft 
LIDAR data for on farm storage capacity.  

The entitlement data for the 2015/2016 water year included 420 ML of General Security B water, 
held by the Commonwealth for environmental water use. This entitlement has been represented 
as an irrigator node in the model. The latest held environmental water (HEW) entitlement, as of 
31 May 2017, was 1782 ML General Security B and 1300 ML supplementary.  

The mix of irrigated crop types and area planting decisions are the same in both the PBP and 
BDL scenarios. Some anecdotal information has been provided relating to changes in planting 
decisions and water management in order to achieve a more consistent area planted across 
years. Further information will be required before this can be represented in the model.  

Table 2-1 summarises the differences between BDL and PBP scenarios inputs, outputs and 
parameters. Table 3-1 describes the PBP results, and Table 4-1 details PBP model inputs and 
parameters. 
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Table 2-1. Difference in NSW parameters between updated BDL and PBP models 

No. Item Updated BDL Model PBP Model 

Operating rules and development conditions 

1 Licensing Arrangement 2008/09 2015/16 

2 On-farm storage capacity November 1999 2015/16 

3 Installed pump capacities 2001/02 2015/16 

4 Maximum irrigable area 2001/02 2015/16 

Environmental licence 

6 HEW (Commonwealth) Not applicable. Modelled as an irrigator. 
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3 Results 
Table 3-1 shows the average annual usage for different components of the revised BDL and 
PBP scenarios. The results indicate that the PBP is very close to the revised BDL total (+0.16%).  

The results are limited to General, High Security and Supplementary diversions.  

 Previous reports included Stock and Domestic Replenishment however this estimate was 
based on orders, not diversions. The best available estimate for these diversions is the 
same as was previously used by MDBA hence no updates are reported here.  

 All other components will remain at the existing MDBA estimate. An update to the 
floodplain harvesting estimate will be made at a future date as part of the Healthy 
Floodplains project.  

Table 3-1. Comparison of results from Revised BDL and PBP scenarios for 1895-2009 period 

Category 
Scenario 

Revised BDL PBP 

 (long term average usage (GL/y) 

General and High Security 92.8   91.8  

Supplementary Access 69.1   70.3  

Total 161.9 162.2  
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4 PBP model parameters 
Table 4-1 contains all relevant configuration information for the PBP scenario.  

Table 4-1. PBP infrastructure and development parameters 

Items Description 
General 

Source File Name BorderRivers_2018_09_06.rsproj 

Scenario Input Set NSW_1516 

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) 

HS 

GS A 

GS B 

TOTAL 

1,500 

22,027 

241,211 

264,738 

Town Water Supply (NSW shares 620 

Stock and domestic (shares)
1
 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.  

                                                
1
 Not represented in modelling 
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Items Description 
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 GL

2 

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   

                                                
2 
This is a reduced requirement as noted in the Bulk Water Sharing plan 
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