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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 

Water Act Commonwealth Water Act 2007 

WM Act 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 established under the Water Act 2007 defines the maximum 
limit of consumptive diversions at valley as well as basin scale. 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 SDL. This SDL depends on 
an estimate of the BDL, 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 using IQQM software models of the 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. 

An estimate of BDL by MDBA published in Schedule 3 of the 2012 Basin Plan has since been 
revised by NSW, with the changes principally based on improved flow calibration and revisions of 
components of the WSP based on actual rather than assumed operation. These improvements are 
reported in a related technical note. 

This revised BDL estimate has resulted in a commensurate revised SDL that the Lachlan WRP 
needs to comply with. The Lachlan 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 conditions that exist in the valley now, rather 
than what existed in the valley over a decade ago as is modelled for the BDL. 

1.1 The Pre-Basin Plan 
The 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, 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 PBP scenario gives the best estimate of long term average water use under current 
conditions, and forms the baseline for water resource plan scenario development. There are many 
similarities with the BDL scenario, the inputs for example, as well as the flow calibration. However, 
the PBP scenario differs from the BDL scenario in its development conditions and management 
arrangements. The development conditions have evolved since the early 2000s, with different 
areas and on-farm storages in particular. The usage of environmental water has possibly 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 make use of the information in a slightly longer climate data set. While 
the SDL must be calculated over the 1895-2009 climate period, other climate date, including the 
seven-year period since 2009 can also be used to identify improved outcomes and associated 
trade-offs. 

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

The technical content of this report is kept to only that necessary to meet the intent. The general 
development and calibration of the model is described in the Lachlan valley cap report (Hameed et 
al, 2001).  
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2 Model development 
2.1 WSP 
The Lachlan IQQM was initially developed in the late-1990s using an early version of the IQQM 
software. The capability of the Lachlan IQQM to estimate annual and long term diversions was 
established by the independent review processes under Cap governance arrangements. Cap 
model audits by MDBC were required to assess the following aspects: 

• accuracy of the model to predict annual total diversions and end of system flows; 
• method to establish levels of development, and their incorporation into the models; 
• method to adjust water use for climatic variation; 
• capability of the model to simulate long-term diversions; and 
• robustness of the model to simulate outside the calibration period.  

The model was accredited by MDBA for Cap Auditing in 2002 (Bewsher Consulting, 2002). 
The calibration and set up of the model is described in the Lachlan Valley Cap report (Hameed et 
al.; 2001).  

MDBA made use of this model calibration for their BDL estimate published in the Basin Plan 
(Podger et al., 2010). 

2.2 Revisions to model 
2.2.1 Improved calibration 
In 2010, the original Lachlan WSP scenario W003 was updated with detailed wetland configuration 
located near Booligal (Barma et al, 2010). Consequently the new scenario W171 had revised 
Lachlan river losses at Booligal, Corrong and Oxley. The losses at those locations needed to be 
revised to offset the changes in the Booligal wetlands configuration (Barma et.al., 2010).  

The inflows coming from Belubula Regulated River are also updated using end-of-system flows 
from the updated Belubula Pre-Basin Plan scenario. 

2.2.2 Improved representation of WSP 
Changes were made to the Plan Limit model to better represent elements of the WSP. These 
include implementing software upgrades to better represent the accounting system, changing of 
accounting systems, improved estimates of timing and volumes of water needed for operational 
aspects of the WSP such as replenishment flows, environmental water usages, etc. These 
enhancements are described in following sections.  

The model run developed after these changes is termed as Baseline Diversion Limit (BDL) 
scenario. 

2.2.2.1 Accounting system 
IQQM software limitations at the time the Lachlan model was supplied to MDBA, did not allow the 
simulation of continuous accounting. The software has since been upgraded to allow for 
continuous accounting, however, it still does not allow multiple accounting systems and therefore 
the Belubula Water Sharing Plan model is modelled separately, and the end of system flows from 
that are then used as an inflow to the Lachlan model. 

2.2.2.2 Replenishment flows 
The WSP sets aside allowances in Wyangala Dam to provide for replenishment flows in the Lower 
Lachlan River for Willandra, Merrowie and Merrimajeel-Muggabah Creeks. In practice, WaterNSW 
has replenished these flows with releases from Wyangala Dam with much lower stored volumes 
than the WSP allowed for. This was done by using unregulated and surplus flows during most 
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years, and releases from Wyangala Dam only during dry years. The modelled replenishment 
behaviour was revised using data supplied by WaterNSW. 

2.2.2.3 Town water supply and stock & domestic diversions 
Diversions for town water supply and licensed stock & domestic usage were previously modelled 
assuming they consumed their full entitlement each year. Diversion records since 2004 show that 
their actual usage was significantly less than entitlement, and the model has been revised to reflect 
actual diversions. 

2.2.2.4 Environment Contingency Allowance (ECA) and Water Quality Allowance 
(WQA) 

The WSP did not specify how water would be released for the ECA and WQA. An assumed 
release pattern was used in IQQM WSP scenario with the full allowance used in June and January 
respectively for ECA and WQ. However, DPI Fisheries has since provided more realistic demand 
strategy with releases made over a longer period and this has been adopted. The changes are 
detailed in Table 4-1. 

2.2.2.5 End of system minimum flows 
The WSP requires maintaining a visible flow in the Lachlan River @ Geramy to ensure water is 
available for basic rights access at the end of this water source. This rule was represented 
originally to be equivalent to 100 ML/d at Booligal. Observations from recent years indicate that this 
assumption was too high, and has been revised to a seasonal pattern with 30 ML/d in autumn-
winter and 80 ML/d in spring-summer. 

2.2.2.6 Jemalong Irrigation Limited (JIL) loss component 
JIL has a General Security entitlement of 80 GL and an associated loss component of up to 18 GL 
based on allocation levels. The loss component was modelled originally as lumped with JIL’s 
entitlement as a simplifying assumption. It is now modelled explicitly to conform to WSP rules. 

2.2.3 Difference of PBP from BDL 
The PBP scenario is intended to determine diversions based on conditions that currently exist. The 
major differences between the BDL and PBP scenarios is the level of development that includes 
the maximum developed area, crop mix and crop planting decision, and the management 
arrangements including distribution of entitlements, storage operation, and usage pattern of 
environmental releases. These are described in the following paragraphs. 

The PBP scenario was developed by replacing the entitlements and irrigated crop areas in the BDL 
model with the recent surveyed irrigated crop areas. WaterNSW did not collect planted area 
statistics after 2004. Therefore, the then DPI Water initiated annual surveys in 2013, with irrigated 
crop area information surveyed  for 3 years (2012–13, 2013–14 and 2014–15) for the biggest water 
users. This survey data was used to estimate the total irrigated crop area for the valley for those 3 
years. The PBP scenario irrigated crop patterns are based on this information. 

The 2012–13 crop patterns and water usage are important to accurately reflect contemporary 
irrigated crop patterns, because the beginning of the 2012–13 water year included full headwater 
storages and consequent high general security water allocations. This was followed by a hot and 
dry spring and summer. The high water availability and good growing conditions resulted in the 
planting of large areas of irrigated crops and volumes of water usage. A maximum area of 
62,546 ha was estimated from this year. 

A similar process was used to -estimated total irrigated crop area data for the 2013–14 and 
2014-15. The response rate of the questionnaires declined each year from 70% in 2012–13 to 55% 
in 2013–14 and 30% in 2014–15. A sensitivity analysis shows that the predicted crop areas for 
2013-14 and 2014–15 years can vary anywhere between 10-20%. 

The three years of crop area was used to develop an irrigated crop area planting decision 
relationship. More weight was put on matching modelled diversions to the recorded diversions for 
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the 2013–14 and 2014–15 years because of the lower confidence in the estimated areas in these 
surveys. The estimated crop areas were used as a guide only. 

To improve the simulation of the variability of irrigation water use in the valley, separate summer 
and winter risk functions for three major regions in the valley were developed: Upper Lachlan 
(upstream of Lake Cargelligo), Jemalong Irrigation Limited (JIL) and Lower Lachlan (downstream 
of Lake Cargelligo). This was achieved by varying crop areas based on actual water availability at 
key decision dates: 1 September and 28 February in the Upper Lachlan and JIL, and 30 
September and 28 February in the Lower Lachlan. 

The minimum planted area was estimated for times when the GS balance is zero. Advice from 
several large Lachlan irrigators indicated irrigators will plant between 8,000 to 12,000 ha (most 
probably perennial crops) even with zero water availability on 1 October. Therefore the minimum 
areas were set to be 10,000 ha.  

Table 2-1 summarises the areas of difference between BDL and PBP scenarios inputs, outputs 
and parameters. Table 3-1 describes the PBP results whereas Table 4-1 details all PBP model 
inputs and parameters. 
Table 2-1. Difference between updated BDL and PBP models 

No. Item 
Updated BDL 
model PBP model 

Operating rules and development conditions 

1 Entitlement distribution 1999/00 2012/13 

2 Crop Mix 1999/00 2012/13 

3 Maximum Area 1999/00 2012/13 

4 Crop Planting Decision Pre 2000 2012/13-2015/16 

5 Maximum Annual Use 75% 100% 

Environmental licence usages 

9 HEW (Commonwealth):   112 GL 
GS Entitlement 

Not applicable Modelled as an irrigator. 

10 12 Lake Brewster Not applicable Based on rules depending upon Lake Brewster 
storage and time of year 

11 3 GL HS Not applicable Based on fixed pattern 

Other differences 

12 Lake Brewster Old structure New structure 
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3  Results 
Table 3-1 shows the average annual usage for different components of the models discussed. 
Table 3-1. Comparison of results from Revised BDL and PBP scenarios 

Category 
Scenarios 

Revised BDL PBP 
Entitlements Average annual usage (GL/y) 

General Security (GS) 257 182 

JIL Conveyance 14 16 

High Security (HS) 10 10 

Town Water Supply 8 8 

Stock and Domestic 6 5 

GS Environment n/a 50 

HS Environment n/a 3 

TOTAL 295 274 
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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 

System File Name LachCC110.SQQ 

IQQM Version developed in 7.90.1 

Available Simulation Period 01/01/1895 to 30/06/2016 

Water Year July to June 

Valley development levels 

Maximum Crop area 
Crop Mix 
Licence Volume 
Crop Planting Decision 

2012-13 
2012-13 
2012-13 
2012-13 to 2014-15 

Catchment information 

Storages modelled 

Wyangala 
 Inactive storage (GL) 
 Full supply volume (GL) 
Lake Cargelligo 
 Inactive storage (GL) 
 Full supply volume (GL) 
Brewster Weir 
 Inactive storage (GL) 
 Full supply volume (GL) 
Lake Brewster 
 Inactive storage (GL) 
 Full supply volume (GL) 

 
1 
1217 
 
15 
45 
 
 
0 
15 
 
16 
160 

Average annual inflows (GL/y for 1/7/1895 to 30/6/2009) 

Wyangala 
Lachlan gauged tribs 
Belubula 

719 
227 
189 

Entitlements 

General security (shares) 

Upper Lachlan Irrigation 
Lower Lachlan Irrigation 
Environment  
Lake Brewster 

285,099 
184,210 
111,492 
12,000 

High security (shares) 

Irrigation 
Environment 
TOTAL 

24,952 
2,728 
27,680 
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Items Description 

Town Water Supply 15,545 

Stock and Domestic 
JIL Conveyance 

12,245 
17,911 

Irrigation development 

Maximum irrigable area (ha) 62,546 

On-farm storage capacity (GL) Nil 

Pump capacity (ML/d) 25,000  

Accounting system 

Type 
Debiting type 
Maximum balance % 
Maximum use % of entitlement 

Continuous 
Water use 
200 
100 

Resource assessment 

Maximum use 100% 

Storage operation 

Lake Cargelligo Filled using surplus flow and kept at 16 GL in dry year by 
ordering water from Wyangala 

Lake Brewster Filled using surplus flows 

Tributary utilisation factors Boorowa R 100% 
Residual from Wyangala to Cowra 100% 
Back Ck        50% 
Residual from Cowra to Nanami 100% 
Residual from  Nanami to Forbes 100% 

In-stream requirements 

Maximum caps (ML/y) 

Merrowie 
Muggabah 
Merrimajeel 
Willandra 
Booberoi 
 

8,000 (June 1 to July 15) of 180 ML/d 
4,500(May 1 to June 29) of 75 ML/d 
4,500(May 1 to June 29) of 75 ML/d 
10,000 (June 15 to Aug 15) of 180 ML/d 
12,495 (20 ML/d June to Aug, 60 ML/d 
Dec and Jan, 30 ML/d Mar to Apr) 
(If unregulated flows don’t reach the thresholds by certain dates 
in each creek in each year, remaining balance is released 
towards these creeks after those dates.) 

 

Minimum flow requirements (ML/d) 

Lachlan R @ Wyangala 
Lachlan R @ d/s Brewster Weir 
Lachlan R @ Booligal 
 October to March 
 April to September 

70 
20 
 
80  
30 

Environmental water 

Planned environmental water 

Wyangala Translucency releases When Wyangala cumulative inflow from January 1 becomes 
greater than 250 GL, depending upon Wyangala storage 
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Items Description 
volume, a flow event between 3,500 and 8,000 ML/d can be 
maintained at Brewster between 1 June and 30 November. The 
total volume of such flows cannot exceed 350 GL in a water 
year.. 

ECA to be made available when 
start of water year allocation is 50% 

5 GL/y ds Wyangala and 5 GL/y ds Lake Brewster with daily 
demand of 83.33 ML/d from May to June, September to 
November 

Water quality allowance Average usage set to 14 GL/y. Currently modelled as minimum 
flow ds Wyangala dam of 166 ML/d from January to April when 
Lake Brewster is about 67% full on January 1. It is planned to 
link this to Dam inflows later on. 
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