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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 

DOS disk operating system 

EFRG Environmental Flows Reference Group 

EWA environmental water allowance 

ECA environmental contingency allowance 

FPH floodplain harvesting 

GUI graphical user interface 

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 

OLFH overland flow harvesting 

PBPR 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 Basin Plan 2012 (Basin Plan), established under the Water Act 2007 (Cwlth), defines the 
maximum limit of consumptive diversions at a valley and 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 diversions calculated over the period 1895–
2009, that was allowable under state water planning law prior to the Basin Plan commencing. The 
SDL is equal to the BDL minus a fixed recovery target.  

These long-term average annual diversions are estimated using Integrated Quantity and Quality 
Model (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 the Murray–Darling Basin Authority (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 revision of components of the water sharing plan (WSP) 

This revised BDL estimate has resulted in a commensurate revised SDL that the Barwon-Darling 
Surface WRP needs to comply with. The Barwon-Darling Surface WRP has been developed with 
the water sharing arrangements and rules informed by the results of a range of modelled 
scenarios.  

 

Figure 1. Barwon-Darling River catchment. 
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1.1. The annual permitted take scenario 
The APT scenario is the model configured with an estimate of the development conditions that 
currently exist, 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. It also includes 
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 APT scenario demonstrates that the WRP would be SDL complaint over the historical 
reference period 1895 to 2009 in response to clause 10.10 of the Basin Plan. The APT scenario is 
also a component of the method for determining the annual permitted take.  

This report describes the development of the APT scenario, and should be read in conjunction with 
other reports including the Pre-Basin Plan (PBP) and BDL scenario reports (Department of 
Industry, 2018), MDBA Technical report 2010/20 (MDBA, 2010) and the IQQM CAP 
implementation summary report (NOW, 2011). 

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 is also informs the Stakeholder 
Advisory Panel (SAP) on both of these items. The purpose of the report is to describe how the APT 
scenario was developed, and document the key features of the 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 IQQM Cap Implementation Summary 
Report (NOW, 2011). 

  



Barwon-Darling Watercourse WRP – Modelling –Annual Permitted Take Scenario Report (update)  

NSW Department of Planning, Industry and Environment | INT17/224610 | 3 

2. Model development 

2.1. Cap to WSP 
The Barwon-Darling IQQM was initially developed in 1993 in one of the first implementations of the 
newly written IQQM software. The model was calibrated for the period 1987 to 1992 for most 
parameters, including irrigation demand and crop planting. However it was recognised at the time 
that the representation of irrigation demands was poor due to incomplete irrigator records and 
limitations in the newly created software.  

In 1997 the model was substantially upgraded to support the creation of environmental flow rules 
with software and calibration improvements focussed on better representation of on farm water 
management by irrigators. 

In 2000 the model was again substantially upgraded to incorporate data gathered through the 
Development History Project. The project sought to reliably document on farm infrastructure and 
decision making over the period 1987 to 2000. This series of upgrades included: 

 Representation of individual major irrigators 

 Better estimates of tributary inflows 

 Improved calibration of river losses 

 Improved representation of flow paths 

 Standardisation of IQQM components 

 Improved replication of Wilcannia flows 

The resulting model was used to prepare the first Cap estimate of 173.1 GL/yr for the period 1922 
to 2000. 

Around 2005, the annual Cap compliance process consistently found that breaches of Cap were 
occurring. However, it was unclear if this was a true reflection of growth or an artefact of the 
existing model calibration. After consultation with peak irrigator groups it was decided to again 
review the model calibration to incorporate additional data provided by individual irrigators, 
particularly around irrigator responses to drought conditions. The heads of agreement for the 
Barwon-Darling Cap Management Strategy was signed in 2006 which included specific actions to 
limit the potential for growth in take and a range of technical programs. This included a review of 
the volumes measured by time and event meters in comparison to the more recently installed 
MACE systems. 

The modelling of inflows from tributary valleys had also improved over this period with the 
extension of the Condamine model from 1922 back to 1895 significantly increasing the period of 
climatic representation. The improved modelling of inflows was estimated to increase Cap by 9 GL 
and the increased climatic period added another 2 GL 

The recalibration of irrigation demand and inclusion of data to 2005 increased the Cap estimate by 
another 8% or 11 GL taking the modelled Cap figure up to 198 GL/yr 

NSW also imposed a series of rule changes to manage the growth in diversions during this period 
because the valley was still formally considered to be in breach of the Cap. Many of these rules 
were retained after it became clear that there wasn’t really a growth problem and some of the new 
rules ultimately became part of the WSP enacted in 2012. These included concepts such as 3 year 
rolling limits, limited annual allocation announcements, and the switch from annual volumetric limits 
totalling 519 GL/yr to individual shares of Cap. 

In 2011 NSW proposed a revised Cap model to MDBA based on the 198 GL/yr model build. MDBA 
requested that Mr Drew Bewsher undertaken an independent audit of the revised model. In 2012 
Mr Bewsher recommended that: 

 Diversion embargos seen more recently should be included in the 93/94 conditions model 
on the basis that NSW would have used embargoes in 93/94 if the same dry conditions had 
occurred prior to that date. 
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 That Cap models be used in tributaries to provide modelled inflows to the Barwon-Darling in 
preference to observed inflows. 

 Inclusion of diversions on the intersecting streams 

In the final Cap audit report in January 2013, Mr Bewsher recommended that the model be 
approved by MDBA to the end of 2014 to allow time for the following list of model upgrades 
(quoted from the review): 

1. Sacramento modelling. Recalibration of the existing models using streamflow data from 
the recent drought to achieve better simulation of low flows. 

2. Simulation period: Extension of the formal cap simulation period to conclude in June 
2012 (and later years when data becomes available). 

3. Revision of method for estimating ungauged tributary inflows. This is a significant issue 
and appears to be the main cause of inadequate simulation of flow volumes during 
overbank flooding including the replication of end-of-system flows entering or bypassing 
Menindee Lakes. This improved simulation should also remove the need for the MDBA 
to make a subsequent adjustment to the 1956 flood volume arriving at Menindee. 

4. Updating of flow calibration. NOW have advised that the flow calibration has not been 
updated since 2000 and therefore does not include the recent drought period. This 
period could provide some useful information on losses at low flows and during dry 
periods. Reviewing the flow calibration is a large task because it involves the collection, 
analysis and disaggregation of flow data and diversion data for all reaches. 

5. Transmission losses. IQQM.s transmission losses are based on average conditions. 
Consideration of the antecedent conditions is likely to have an important impact on the 
magnitude of transmission losses and improvements to the model may be warranted. 
The attempted validation of the model to the 2002-2003 dry period "has demonstrated 
the inadequacies of modelled losses at low flows and during periods" 

6. Incorporation of the 15 on-river weirs into the Barwon-Darling IQQM. This should occur 
in conjunction with the review of the calibration of flows and losses noted above. 
Inclusion of these structures will also allow initial losses after dry periods to be more 
realistically simulated.  

7. Revision to metered diversion records and recalibration of diversions. NOW have 
advised that the collection of new metered data by the .Mace’ meters may overcome 
many of the problems with the existing ’time-and-event’ meters. When sufficient data 
has been collected and diversions have been calculated and reprocessed back until 
1995/96 it will be possible to re-calibrate irrigation diversions. 

8. OFS seepage and wet-up losses on initial filling. Better measurement of OFS storage 
levels will enable more realistic assessment of storage losses. Analysis of filling records 
after prolonged dry periods will provide an improved understanding of the magnitude of 
wet-up losses in on-farm storages. 

9. Inclusion of town water supplies. 
10. Revision of Colly Farms diversion in both the Barwon-Darling and Gwydir cap models to 

ensure total diversion is being accurately simulated.  
11. Improvements to the existing Cap Report documentation. 
12. Inclusion of tributary inflows from upstream model during annual target runs. It is 

recommended that this be undertaken using the method discussed in Section 8.4 or 
some other means that allows for differences between cap and actual conditions to be 
propagated through the Barwon-Darling IQQM to the Murray and Lower Darling model. 

13. Intersecting Streams. In order to reduce the effort required in developing a separate 
model of the Intersecting Streams, consideration should be given to amalgamation of 
these diversions into a larger grouping that includes the Barwon-Darling.  

NSW implemented the recommendation to include embargoes and this reduced the Cap from 198 
GL/yr to 189 GL/yr. Items 1,2,3,4,5,6,9 were not accepted by NSW because: 

 They required a full recalibration of the model,  

 They included items that were not supported by the software in use, and  

 other items were speculative in the assumption that an improved outcome was possible.  
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Plans to address Item 7 were also ceased when it became apparent that MACE meters had been 
incorrectly installed and were often not producing better data than the time and event systems they 
were intended to replace. 

Item 8 required a software feature that did not exist. On farm storage losses occur after extractions 
have been measured, so their inclusion did not appear to be material to modelled diversions. 

Items 10, 12 and 13 were assessed by NSW as out of scope to the core purpose of the model to 
describe Cap diversions. 

When the provisional accreditation lapsed, MDBA declined to fully accredit the model and NSW 
declined to undertake any additional improvements to the IQQM based model and instead put its 
focus on building a new Source based model. NSW considers that the model is fit for purpose and 
does not expect the model to be accredited as the cap accounting is phased out . 

The Cap components of the Murray Agreement (schedule E) contain a mandate for MDBA to 
promote model development generally and the list of proposed improvements reflects an 
aspirational desire for a better representation of inflows to the Murray system. Schedule E does not 
establish any limitations of the level of resourcing that MDBA can seek to be applied in modelling a 
valley. 

NSW has applied the available resources to a more limited outcome of producing a model that was 
fit for purpose to represent extractions under Cap conditions in the Barwon-Darling system. 

The Source based model would address many of the listed issues, but not all since there continues 
to be some disagreement about what is required to adequately represent diversions under Cap 
reference conditions in the Barwon-Darling vs the inclusion of features that are sought by MDBA to 
inform other processes. 

Despite the lack of formal accredited status, the IQQM based Cap model (LT30_90) was used by 
MDBA in the development of the Basin Plan as the best available information, and continues to be 
used for annual Cap compliance. This Cap scenario is also the main component of the BDL figure 
for the Barwon-Darling and the model used has been consistent through the entire Basin Plan 
development and implementation process. 

The combination of model upgrades and water management interventions bought the Barwon-
Darling back into compliance with Cap, and the valley is now assessed as having a substantial 
Cap credit. This change in Cap compliance status was complex and contentious. 

2.2. WSP implementation 
A range of current conditions models were created during the lead up to the 2012 WSP to 
represent temporary rules imposed to address the apparent Cap breaches, and to inform WSP rule 
development. 

The WSP enacted by the Minister in 2012 differed from the scenarios prepared to inform WSP 
development and no single model scenario existed to describe the final WSP. At the same, staff 
succession resulted in a delay in developing a true WSP model scenario until 2014. Activity in the 
intervening period was focussed on the Cap model accreditation process.  

A WSP scenario was developed based on the closest pre-WSP scenario. This model scenario 
build required new software development to represent the WSP rules and to address a number of 
issues identified during internal model reviews by the new staff. A number of irrigators had 
parameters for on farm storage (OFS), crop area and planting decisions updated based on a 
desktop assessment of remote sensing imagery. However no major calibration activity was 
undertaken. 

The WSP scenario (DARLW013) was completed in August 2017 and became the basis of WRP 
development activity with the scenarios being known as PBP or Pre-Basin Plan. 
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2.3. WRP development 

2.3.1. Updates to WSP scenario 

A Pre-Basin Plan or PBP scenario was created as the starting point for WRP development based 
on the final WSP conditions run. A separate report (DOI 2018a) describes this scenario. 

The major changes from the previous scenario were: 

 Updated entitlements to reflect trades and Commonwealth purchases 

 A desktop review of development levels at selected irrigation nodes using remote sensing 
data 

 Improved representation of flow access conditions to directly represent WSP rules. 

 WSP based tributary inflows 

The base case for WRP development had four versions during the life of the WRP development 
process: 

A. Corrected annual use limit at node 117 from 142% to 300% (bug fix) 
B. Fully disabled floodplain harvesting at “Toorale” (bug fix) 
C. Added 181 shares of A class entitlement to node 102 that had been incorrectly assessed as 

inactive (configuration error) 
D. Increased A class pumping rates at nodes 141 and 102 (two largest A class users) to 

reflect modern permissible rates of take. 

The first three changes were simple error corrections that did not meaningfully alter the model 
results. The final change to increase A class pumping rates was a design choice to enable the 
model to represent how the removal of A class pumping restrictions by the 2012 WSP may alter 
irrigator behaviour at the two significant A class entitlement extraction points. 

2.3.2. Extension from Wilcannia to Menindee Lakes 

During the assist phase of WRP development the MDBA requested that the model be extended to 
cover the area from Wilcannia to Menindee to align with an earlier copy of the Barwon-Darling 
model that MDBA had used for Basin Plan development. 

NSW had previously trialled an extension to Barwon-Darling IQQM to cover the Wilcannia to 
Menindee section, but had ultimately decided not to use the calibration and setup due to poor 
performance issues. 

The MDBA advised that the Basin Plan requires the use of the best available information and NSW 
acknowledges that the Wilcannia to Menindee extension is the best available representation of this 
part of the river. The extension has accordingly been reincorporated into the BDL and APT models, 
however NSW recommends that careful consideration be given to the suitability of this component 
of the model for particular applications and cautions that it may not be fit for many typical purposes. 

An unpublished report (DWE 2008) describes the original calibration. 

2.3.3. Flow Resumption Rules & Individual Daily Extraction Limits (IDEL) 

During WRP development the Barwon-Darling valley committee investigated a broad range of 
suggestions for changes to the Barwon-Darling WSP with input from a stakeholder advisory panel. 
A flow resumption rule and an IDEL were selected to be modelled as a package to identify how 
effectively the two proposed rules would work together. The draft report (DPIE 2019) concluded 
that: 

 The combined rules package provided benefits to low flows, protected first flows after a dry 
period and had minimal impact on irrigation diversions. 

 No material reductions in water availability to entitlement holders were evident unless an 
IDEL was less than the installed pump capacity at a given location. 
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 Where individual IDELs were less than existing pump capacity, impacts were higher for 
larger entitlements. However, most large entitlements were not affected over the long term 
by the IDEL adopted. This was consistent with the results seen when modelled separately. 

 Most irrigators with a detectable change in access opportunity were in zone 10 (around 
Bourke) 

 Nearly all irrigators below Bourke had improved access to flows. 

 Flow resumption rules continued to provide significant protection for the first flows after a 
dry period, but did not act as a large scale environmental reform. 

 There was a substantial overlap between periods of restricted access from the continued 
application of s324 orders during drought periods and the timing of the proposed flow 
resumption restrictions. The proposed flow resumption rules were likely to reduce the need 
to use s324 orders and provide more certainty for stakeholders compared to the current 
practices. The proposed flow resumption rule resulted in a small number of restriction 
periods in addition to the periods from s324 orders. 

2.3.3.1. Individual Daily Extraction Limits 

The 2012 WSP made provision for the later implementation of an individual daily limit on the rate of 
take by an entitlement. It was intended that IDELs would be set to the larger of authorised pump 
capacity or agreed pumping rates immediately prior to the commencement of the WSP. The 
implementation of IDELs did not occur shortly after the commencement of the WSP and the WRP 
development renewed interest in implementing IDELs. 

At SAP 4, members were given modelling advice based on large increases to modelled pump 
capacity (see Barwon-Darling A class pump size scenario report.pdf and Barwon-Darling Full A 
class activation scenario report.pdf). These studies found that IDELs were needed, even if they 
had not been enacted so far, to share access between entitlement holders and ensure the 
intended flow outcomes from the cease to pump flow thresholds created to meet environmental 
flow requirements and set in the 2012 WSP. 

At SAP 5 members were provided with modelling advice that implemented IDELs exactly as 
planned in 2012 and with two rostering options (see Barwon-Darling IDELs with Rostering 
Modelling report-FINAL.pdf). These model scenarios showed that simply implementing the original 
plan would have severe unintended impacts on particular entitlements, and inadvertently 
extinguish substantial amounts of IDEL. The work also highlighted that future enquiry should focus 
on how to address IDELs associated with traded entitlements since 2012. 

A draft IDEL options paper was tabled at SAP 5, and a final options paper was tabled at SAP 7 
(see BDSAP7_Agenda_Item_7_IDEL_Summary.pdf) which described six possible solutions to 
address IDELs associated with traded entitlements. Members chose options 4 and 6 to proceed to 
the next stage of the investigation. 

 A report describing the modelling of IDEL options 4 & 6 was tabled at the Barwon-Darling SAP 

modelling workshop on 12th December 2018. Attendees identified that IDEL Option 2 appeared as 

valid as the shortlisted options; however, it was not progressed as it did not maintain the 2012 

distribution across management zones. DoI Water staff agreed to seek more detail on why Option 

2 was not shortlisted, and to model Option 2 IDELs in the same way as options 4 & 6. Option 2 is 

based on redistributing the total IDEL in each entitlement class pro-rata by entitlement size.  

The modelled results of Option 2 were provided to Barwon-Darling valley committee (see 

Addendum to BD SAP IDEL options 4 and 6 modelling report V4.docx). The Valley Committee 

selected IDEL Option 2 to be included in the proposed Rules Package. Option 2 was chosen on 

the basis that the valley IDEL would be restricted to the levels expected by the original IDEL 

proposal, including within entitlement classes, and that entitlement holders who have traded since 

2012 would not be unfairly affected by the introduction of an IDEL.  

The Valley Committee selected entitlements as having the primary right to access flows ahead of 
work approvals granted for diversion infrastructure. The Valley Committee also identified that 
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although option 6 appears to deliver superior environmental outcomes, the modelling for IDELs 
assumes that no trade of IDELs will occur. In practice, a market in IDEL will exist, and the 
additional modelled environmental benefits are unlikely to eventuate on the ground. 

Table 1. WRP IDEL distribution WRP IDEL distribution. 

IDEL distribution 

Entitlement class IDEL per unit share 

A class 0.05022 

B class 0.08238 

C class 0.17909 

2.3.3.2. Flow Resumption rule 

The WRP development process identified that the community broadly expects that the first flow in 
the river after an extended period of very low flows, or cease to flow conditions, should not be 
extracted. The community expects that these flows should instead be allowed to flow through to 
the end of the Barwon-Darling system, at Menindee Lakes. 

Access rules specific to these critical first flows, and based on a Wilcannia low flow threshold, are 

intended to support these flows to pass downstream without being diverted. This would provide a 

mechanism to support additional flows in the low flow regime at ecologically and socially important 

times, without a material impact on upstream entitlement holders. 

A large number of variations on this theme were trialled and are documented in the following 
modelling reports to SAP: 

 Barwon-Darling protection of Wilcannia first flush flows modelling report v4.  

 05 Barwon-Darling preemptive first flush rule v2.pdf 

 BDSAP7_Agenda_Item_5_First_Flush_Summary.pdf,  

 Barwon-Darling First Flush rule v13.docx 

 Barwon-Darling s324 restriction v3.docx  

The Valley Committee recommended the proposed resumption of flow rule be based on the 
parameters of the simple design option ‘A14’. It also recommended that simple design option A14 
be modified to incorporate the multi-sectional design concepts of option ‘C2’, to capture the 
practical benefits from using a more localised approach. This would help to reflect the year to year 
variations of the location of Barwon-Darling inflows. 

In summary, access under A, B and C class access licences will be prohibited when the flow at a 
reference gauge for the section has been less than baseflow for a long period. Standard access 
conditions resume when a flow event is exceeds baseflow for a minimum of 10 days at the 
reference gauge for that section. If a total flow of 30,000ML is forecast to pass Bourke since the 
commencement of suspension, an access announcement will be made, and standard access 
conditions will apply.  

The sections are measured at Walgett, Brewarrina, Bourke and Wilcannia. The following 
operational measures will be in place: 

 An operational forecast that considers conditions at the time will be used to decide if 
sufficient flow has occurred in an upper river section to meet the targeted 30,000ML of 
accumulated volume at Bourke.  

 If access is suspended in a river section, access in all sections upstream will also be 
suspended to ensure that flows that could contribute to the downstream section are 
protected.  

 If access is reinstated in a lower river section due to a tributary inflow to that section, upper 
sections will remain suspended if they still met the conditions to suspend access for that 
local section. 
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Table 2. WRP proposed multi-sectional resumption of flow rule. 

Proposed resumption of 

flow rule multi-sectional 

design characteristic 

Trigger thresholds and duration Justification 

Trigger condition - Minimum 

flow threshold 

Walgett less than 326 ML/day Bottom of baseflow @ 

Walgett 

Brewarrina less than 468 ML/day Bottom of baseflow @ 

Brewarrina 

Bourke less than 450ML/day Bottom of baseflow @ 

Bourke 

Wilcannia less than 200 ML/day Bottom of baseflow @ 

Wilcannia 

Trigger condition - Interflow 

frequency  

Walgett 150 days In the absence of available 

information these are 

consistent with the 

Brewarrina requirements 

Brewarrina 150 days MDBA, 2018 (Critical 

discharge to suppress 

stratification of pools and 

blue-green algae growth 

during the hotter months of 

the year.) 

Bourke 120 days MDBA, 2018 

Wilcannia 90 days MDBA, 2018 

  

Relaxing condition 1 – flow 

magnitude and duration. 

706 ML/day for 10 days @ Walgett Top of baseflow @ Walgett 

1008 ML/day for 10 days @ Brewarrina Top of baseflow @ 

Brewarrina 

972 ML/day for 10 days @ Bourke Top of baseflow @ Bourke 

400 ML/day for 10 days @ Wilcannia Top of baseflow @ 

Wilcannia 

Relaxing condition 2- Trigger for 

active management - Total 

forecasted accumulated volume 

at Bourke.  

Note that accumulated volume 

targets for each section will be 

based on the forecast of 

achieving the target volume at 

Bourke.  

Accumulated volume of 30,000 ML @ Bourke since 

the commencement of suspension period. 

MDBA, 2018 adjusted to 

reach Menindee 
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2.3.4. Increased A class CtP 

The Natural Resources Commission conducted a review (NRC 2019) of the 2012 WSP and made 
a number of recommendations including that A class CtP thresholds be raised to align with newly 
available environmental water requirements that are defined in the long term environmental 
watering plan for the Barwon-Darling (not yet published). 

The NRC recommended that A class CtP’s be set at the bottom of the baseflow range plus 10% of 
the baseflow range and supplied a partial set of figures at table 15 of the final report. The intention 
was to prevent A class take from occurring in the newly defined low flow range. The CtP’s 
recommended by the NRC could not be implemented in the published form as they were 
incomplete and conflicted with other requirements. However DPIE applied the principles used to 
create the NRC A class CtP recommendations to produce the following complete set of CtPs that 
has been applied in the annual permitted take (APT) model scenario (Table 3). 

Table 3. NRC based A class CtPs. 

Gauge location WSP CtP NRC CtP 

Barwon River at Mungindi (416001) 230 198 

Barwon River upstream of Presbury (416050) 220 176 

Barwon River at Mogil Mogil (422004) 190 220 1 

Barwon River at Collarenebri (422003) 165 280 

Barwon River at Tara (422025) 100 250 

Barwon River at Dangar Bridge (422001) 600 600 2 

Barwon River at Boorooma (422026) 530 350 

Barwon River at Geera (422027) 530 440 

Barwon River at Brewarrina (422002) 460 500 

Barwon River at Beemery (422028) 400 500 

Darling River at Warraweena (425039) 400 550 

Darling River at Bourke (425003) 350 500 

Darling River at Louth (425004) 260 450 

Darling River at Tilpa (425900) 215 400 

Darling River at Wilcannia (425008) 123 350 

1 The bottom of baseflow plus 10% of the baseflow range resulted in an A class threshold that was higher than the B 

class threshold at the gauge. A substitute value of just the bottom of baseflow is used instead. 

2 The higher WSP CtP was retained as a precautionary measure because it was thought that the original CtP was set at 

a level that was intended to protect the Walgett town water supply system from local irrigation from the weir pool. 

2.3.5. 1st July 2019 Entitlements Update 

The entitlements at each irrigator node were updated to match the holdings as at the 
commencement of WRP compliance on 1/7/2019. This process improves the representation of 
development conditions at the start of the WRP period and the representation of environmental 
water recovery in the APT model scenario. 

During the update process it was noted that nine A class entitlements that had been previously 
classified as inactive now had a history of recorded usage. These entitlements were assigned to a 
node in the model and the development status checked with remote sensing data (Table 4). 
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Table 4. Newly activated entitlements. 

Entitlement Share Assigned 

node 

Note 

85AL753094 105 220 Grouped small A class users 

85AL753139 49 239 Grouped small A class users 

85A753188 13 220 Grouped small A class users 

85AL753204 45 60 Checked planted area and OFS size, no change required 

85AL753212 41 58 Two new paddocks have been developed, increased maximum planted 

area to match. 

85AL753225 198 102 No change. Already added to DarlPBP01C base case 

85AL753450 308.5 102 No change. Already added to DarlPBP01C base case 

85AL753444 23 75 Checked planted area and OFS size, no change required 

85AL753735 70 49 Checked planted area and OFS size, no change required 

Other nodes with materially altered entitlement holdings were also inspected to check if the 
development settings were still reasonable.  

Nodes 62 and 80 had traded, but reviewing their account history indicates that the trades were 
consistent with their previous temporary trading behaviours and so the level of development in the 
model was still appropriate. No changes in developed area or OFS were found. 

Node 145 had substantially increased its holding of B class entitlement. A review of the trades 
indicated a consolidation of entitlements after the purchase of a large family based irrigation 
business which had seen parts of the family operate partially separated farm operations. The 
developed area from the consolidated holdings was measured at 6245ha which was consistent 
with the sum of the previous individually modelled farms, and the new area measurement was 
adopted. 
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3. Valley SDL number 
The surface water SDL for the Barwon-Darling Watercourse water resource plan area is defined by 
the schedule 2 of the Basin Plan 20121 (compilation date 3rd July 2018) as the BDL minus 
32 GL/year of local reduction, minus the shared reduction amount, plus the SDL adjustment 
amount. 

Note that the local reduction amount incorporates the outcomes of the Northern Basin review 
which recommended that the local recovery target be increased from 6 GL/y to 32 GL/y. 

The shared reduction amount is 0 GL/yr as an outcome of the reallocation request made by NSW 
that the shared reduction volume for the northern basin should be reallocated in a way that 
minimised further licence purchases 

There are no notified supply or efficiency measures for the Barwon-Darling under the SDL 
adjustment mechanism on the Register of measures dated 17th November 2017. Notified supply or 
efficiency measures are not fixed and may change over time. The calculated SDL will change as 
the register of measures is updated and the APT method references the Register of measures to 
incorporate these ongoing changes.  

The BDL is defined in schedule 3 of the Basin Plan 2012 and based on the sum of the modelled 
diversions, unmodelled watercourse diversions and interceptions that were in place as at 
30/06/2009. In most NSW systems, the BDL figure is primarily a function of what was permitted by 
the Water Sharing Plan at the time, however in the Barwon-Darling the WSP was not commenced 
until 2012 and the primary limitation is the Cap as defined by schedule E to the Murray agreement, 
and hence the Cap model for the Barwon-Darling. A separate Barwon-Darling BDL report 
nominates the BDL to be 208,228 ML/yr, and consists of the following components: 

 modelled unregulated river diversions (A, B & C class)—188,968 ML/year 

 flood-plain harvesting—14,267 ML/year 

 unmodelled take by towns—2,333 ML/year 

 unmodelled take by domestic & stock entitlements—2,660 ML/year 

Accordingly the formal SDL for the reference historical period 1895 to 2009 is 176,228 ML/yr or 

176 GL/yr. 

It should be noted that take under basic landholder rights estimated at 826 ML/year is not included 

in the BDL or APT figures because Schedule 3 of the Basin Plan does not include this requirement 

for the Barwon-Darling unlike all other WRP areas. MDBA has advised that this oversight is 

expected to be corrected with a future amendment to the Basin Plan. The usage by basic 

landholder rights will continue to be considered as annual actual take in the interim.  

During the preparation of this report a potential accounting issue was identified with the 

methodology used to sum diversions for the Barwon-Darling system. A number of farms have 

entitlements that allow them to take water from the Barwon-Darling and from tributary valleys and 

the applied methodology may not align with the definitions for Cap and WRP in all cases. 

The initial estimate is that Barwon-Darling long term usage is ~5.7 GL/year too high. The potential 

accounting issue has been present for all past versions of the Barwon-Darling model and may 

affect a wide range of programs undertaken by NSW & MDBA over a long period. NSW & MDBA 

will work collaboratively to agree on an accepted accounting approach and consider the follow on 

effects of any changes adopted, including an expected request to re-assess the Barwon-Darling 

WRP.  

  



Barwon-Darling Watercourse WRP – Modelling –Annual Permitted Take Scenario Report (update)  

NSW Department of Planning, Industry and Environment | INT17/224610 | 13 

4. Results and demonstration of SDL compliance 

4.1. Long-term simulation results 

Table 5 shows the average annual usage for different components of the models discussed. The 
results are limited to modelled take by irrigation entitlements and floodplain harvesting. 

The healthy floodplains program is being implemented in the Barwon-Darling. However the 
modelling work to establish a new method to estimate FPH is still at a developmental phase and is 
occurring in a separate model branch. The current model uses floodplain harvesting behaviours 
calibrated as part of the Development History Project and was the most accurate method applied in 
NSW until the collection of more detailed and up-to-date information collected as part of the 
Healthy Floodplains Program.   

Table 5. Comparison of modelled results from updated BDL and APT scenarios (1985–2009). 

Usage category 

Scenario 

Updated 

BDL 

APT 

 long-term average usage (GL/y) 

   A Class 7.7 7.8 

   B Class 144.9 106.1 

   C Class 36.4 30.0 

   Floodplain 14.3 22.2 

Total licenced 189.0 143.9 

TOTAL 203.3 166.1 

Instream 

Flows at Wilcannia (GL/yr) 1631 1672 

Modelled usage by A class irrigators is mostly unchanged. The small increase in long term average 
usage reflects the increased pumping rate assumed for larger holders for consistency with the 
removal of pump size restrictions in the 2012 WSP. 

Modelled usage by B & C class irrigators is decreased. This is primarily caused by the purchase of 
entitlements for Basin Plan recovery purposes (currently about 30 GL), but also the substantial 
changes to access rules introduced by the 2012 WSP which generally tended to reduce access for 
entitlement holders and result in reduced diversions compared to BDL conditions in 2009. 

Modelled usage by floodplain harvesting activity has increased in response to reduced volumes in 
on farm storages after the increased restrictions imposed by the 2012 WSP. Reduced take against 
entitlements tends to mean that there is more airspace available in storages when high flow events 
occur and modelled floodplain harvesting take increases overall. 
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4.2. Description of representation of HEW 
As of 1st July 2019, the NSW and Commonwealth held environmental water (HEW) portfolio in the 
Barwon-Darling consists of the following entitlements:  

 1,488 shares of Unregulated River 

 262 shares of Unregulated River (A class) 

 16,111 shares of Unregulated River (B Class) 

 12,498 shares of Unregulated River (C Class) 

The recovery is mostly attributable to two large purchases of the Toorale and Colly farms 
properties, supplemented by smaller purchase programs where businesses typically sold a portion 
of their holding. 

The majority of entitlement shares in the model are attached to individual irrigation nodes that 
represent a single farm business. The recovery to date is represented in the model as an absence 
of the recovered entitlement share or a disabled irrigation node in the case of Toorale & Colly 
farms. The entitlements at each modelled irrigator are set to the holdings as at 1st July 2019. 

Because Barwon-Darling entitlements are an individual share of the Cap (and by extension of the 
BDL), removing recovered entitlements in the model ensures that the recovered entitlement cannot 
be used by the remaining irrigators. This demonstrates that the recovery outcome is protected by 
the WRP. 

Very little is known regarding exactly how HEW is going to be used and the behaviour observed to 
date is that entitlements are held unused and no water has been recorded as taken against the 
recovered entitlements. The use of assumed demand behaviours for the HEW portfolio would 
introduce a material risk that the resulting scenario could show third-party impacts or benefits that 
are unrealistic. To avoid distortion of the scenario outcomes that may alter decisions made around 
other rules and options being considered, the shortfall between the local reduction amount and 
actual recovery has been modelled as a consumptive use that assumes an irrigation demand 
pattern. 

The use of a scaling factor on modelled diversions as part of the APT method will include a 
representation the remaining local recovery volume. See Section 4.3.2 for further details regarding 
the calculation of scaling factors. 

Table 6. Estimates of the recovery value of NSW and Commonwealth HEW using LTDLE Factors. 

Usage category LTDLE factor 

NSW and Commonwealth HEW 

Current recovery 

(ML/y) 

APT deemed use 

(ML/y) 

Unregulated River 1.000 1,488 1,488 

Unregulated River (A class) 1.000 262 262 

Unregulated River (B class) 1.000 16,111 16,111 

Unregulated River (C class) 1.000 12,498 12,498 

TOTAL  30,359 30,359 

Note that long term diversion limit equivalency (LTDLE) factors in the Barwon-Darling are set to 
1.000 by definition because each entitlement share represents one unit of long term consumption 
under Cap, and the BDL is equal to Cap in this valley (Table 6). The 1:1 relationship between 
entitlement and recovery simplifies the modelled representation of HEW in the Barwon-Darling and 
allows recovery to be represented by removing the recovered entitlement from the model. 

Entitlement shares that are assessed as contributing to HEW are able to change as environmental 
water holders acquire and dispose of their assets to meet operational objectives. This description 
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of HEW represents a snapshot of known holdings at the nominated date of preparation and does 
not affect future HEW. The use of a scaling factor allows the APT method to adjust to suit changes 
to HEW holdings over time for the purposes of satisfying the Bridging the Gap target or Efficiency 
Measures. 

4.3. Permitted Take Method for the Barwon-Darling 

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 the end of June 2019. For the Barwon-Darling, this 
method consists of running an APT scenario model over the year of SDL compliance audit, 
applying a scaling factor to the output as described in section 4.3.3, and assessing simulated take 
against actual take. 

The APT scenario is intended to estimate diversions based on conditions that currently exist and 
management arrangements that will be in place for the WRP period to 2029. This means that the 
difference between the PBP and the APT scenarios is confined to the difference in the 
management rules between the current WSP and the WSP that will be enacted under the Basin 
Plan. This also means that the APT scenario is regarded as the most up to date current conditions 
model at the start of the Water Resource Plan in 2019. 

Details on how the model is to be used to estimate annual permitted take are presented in Table 7 
below. The IQQM model scenario system file to be used is DarlAPT01.sqq dated 13/09/2019 (Ref 
INT19/167884). The version of the IQQM executable is 7.93.0 RC6 [Rev3375]. 
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Table 7. Calculation of the components of annual permitted take. 

Water take Nodes/

value 

Post-processing Comment 

Modelled 

A class 7,833 Use the supplied listquan file Plot the file “DarlAPT01Sum_A.div” as a yearly 

histogram for the assessment period. Select the 

statistics function, and read the mean value. 

B class  106,055 Use the supplied listquan file Plot the file “DarlAPT01Sum_B.div” as a yearly 

histogram for the assessment period. Select the 

statistics function, and read the mean value. 

C class 30,049 Use the supplied listquan file Plot the file “DarlAPT01Sum_C.div” as a yearly 

histogram for the assessment period. Select the 

statistics function, and read the mean value. 

Floodplain 

Harvesting 

22,197 Use the supplied listquan file Plot the file “DarlAPT01Sum_F.div” as a yearly 

histogram for the assessment period. Select the 

statistics function, and read the mean value. 

Unmodelled (ML/year) 

Take by towns 2,333 None Estimated usage is average usage reported 

against s71 over 5 years.  

Take by 

domestic & 

stock 

entitlements 

2,660 None Estimated usage is the issued entitlement. 

Any applicable SDL adjustment amounts 

Addition of SDL 

Adjustment 

amount 

0 Add supply contribution amounts 

and efficiency contributions as 

recorded on the register established 

under 7.13 of the Basin Plan and 

calculated under schedule 6a of the 

Basin Plan through the application 

of the  scaling factor 

There are no SDL adjustments or additional 

efficiency measures in the Barwon-Darling WRP 

area at the time of submission. 

Total 171,127 Sum all values  

IQQM uses a standardised post-processing utility called listquan. A suitable parameter file called 
“BD-APT-v01.run” is supplied that correctly extract diversions by entitlement class for each 
irrigation node in the model, then accumulates the individual node diversions into entitlement class 
totals in a separate output file. 

The estimated usage for take by towns is the 5 year average as reported by NSW to the s71 
annual compliance process. In preparing this report it has been identified that the recorded take by 
towns data is likely to contain material inaccuracies, however the data is the best available 
information and is supplied consistent with previous agreement with MDBA to use averaged 
recorded usages where modelled estimates are not available. 

The estimated usage by stock and domestic entitlements is the entitlement. Whilst some recorded 
usage information does exist, nearly all of these entitlements are not metered and hence there is 
not an effective recorded data set available to establish an average usage figure and the 
entitlement is the best available information. 

New estimated usages for the Stock & domestic and town water supplies will be developed as part 
of the Source model development using standardised techniques developed collaboratively with 
MDBA. 
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4.3.2. Calculating the scaling factor 

If water use in the valley was the same as at 30 June 2009 and water recovery had removed the 
intended amount of potential consumptive take, then the long-term mean take from the current 
conditions model would be equal to the SDL. As the behaviour of water users has not remained 
stationary it is unlikely that the current conditions model will return a level of take that is equal to 
the SDL. In the event that the model did reproduce the required SDL, there is still a requirement 
under section 10.10(5) of the Basin Plan to produce a permitted take method that can be adjusted 
for amendments to the SDL. To achieve this flexibility, it is proposed to scale the consumptive take 
simulated by the annual permitted take scenario plus the additional SDL adjustment amount in 
such a way that the long-term mean annual permitted take is equal to the required SDL. 

To calculate the scaling factor, the BDL model is run over the standard period to get the mean 

annual consumptive take, 𝐵𝐷𝐿̅̅ ̅̅ ̅̅ . The annual permitted take model is run over the same period to 

obtain mean annual consumptive take, 𝐶𝑈𝑅𝑅̅̅ ̅̅ ̅̅ ̅̅ . A scaling factor is then calculated as follows: 

𝑘𝑑𝑖𝑣 =
𝐵𝐷𝐿̅̅ ̅̅ ̅̅ − 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑_𝑆𝐷𝐿_𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛

𝐶𝑈𝑅𝑅̅̅ ̅̅ ̅̅ ̅̅
 

A scaling factor ensures that the long-term mean annual permitted take will always be equal to the 
SDL, when calculated over the standard period. This meets the requirement in section 10.10(4) of 
the Basin Plan and, because the required SDL reduction is a parameter of the method, the 
requirement at 10.10(5) is also met. 

Scaling makes the annual permitted take independent of the current level of utilisation and ensures 
that the method meets the requirements of 10.12(1)(g) as far as the permitted take method is part 
of the growth-in-use strategy. A permitted take method will only work as a growth-in-use strategy 
when used in conjunction with a SDL compliance mechanism and the necessary water sharing 
plan rules to give effect to the compliance outcomes. 

The most current condition model (APT scenario described in previous section) indicates modelled 
long term total consumptive take of 166,134 ML/year and the additional SDL adjustment amount is 
zero. If we assume that recovery occurs only on the modelled forms of take, the modelled 
component of the unadjusted SDL estimate is then 5 GL/year lower than the modelled component 
of the required SDL of 171,235 ML/year (modelled A, B & C class plus floodplain harvesting minus 
32,000 ML/year).  

As at the date of writing, the required scaling factor is then the ratio of 171,235 ML/year divided by 
166,134 ML/year. This ratio is 1.03070. 

Note that the scaling factor is recalculated annually to reflect changes to incomplete recovery or 
SDL adjustment amounts. 

4.3.3. Calculating an annual value for a particular water year 

After the end of a water year, the input data for the annual permitted take model will be updated. 
For example, for the year commencing 1 July 2019, the inputs would be updated after 1 July 2020, 
and the model would then be run over the period 1 July 2019 to 30 June 2020.  

The model will provide consumptive take for the last water year (𝑡), 𝐶𝑈𝑅𝑅𝑡. The annual permitted 
take (𝐴𝑃𝑇𝑡) is then calculated by multiplying with scaling factor (𝑘𝑑𝑖𝑣): 

𝐴𝑃𝑇𝑡 = 𝑘𝑑𝑖𝑣 × 𝐶𝑈𝑅𝑅𝑡 

The APT model is then run with initial conditions that will replicate historically recorded initial 
conditions as at 30 June 2019. The model is then run continuously to the last water year.  

After running the APT model, the consumptive take is calculated for the last water year by following 
the same methodology as described in Table 7. The annual total is multiplied by the scaling factor, 
thereby producing the modelled component of annual permitted take. 
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4.3.4. Adjustment for consumptive trade 

When APT is compared to annual actual take, the water that has been traded between SDL 
resource units must be accounted for. No trades are permitted between other WRP units and the 
Barwon-Darling so the adjustment is zero. 

4.3.5. Unmodelled forms of take 

For the forms of take currently unmodelled, the long-term mean annual values in Table 7 have 
been adopted. They are the best available information as these forms of take are not included in 
the Barwon-Darling model and historical diversion records are either absent or substantially 
incomplete. It is expected that better estimates will be developed by NSW as the metering program 
is implemented and the Barwon-Darling Source model calibration is completed. Once approved by 
MDBA, it is intended that these estimates of unmodelled take will be replaced via an amendment to 
the WRP and that the future methods will produce a smaller estimated take volume. 

4.3.6. Adjustment for existing account balances at the commencement of 
the WRP 

The Barwon-Darling entitlement framework allows for open ended accrual of account balances. 
Accounts are credited each year with the individual share of Cap (and by extension BDL & SDL) 
and if there is no opportunity to take water in that year because flow thresholds for pumping were 
not met, any unused balance is carried forward to the following year.  

For the purposes of the APT method applicable for SDL compliance, APT model will be run with 
account balances initialised to the recorded values on 1/7/2019. 

For the purposes of demonstrating that the APT method meets the WRP SDL over the historic 
reference period 1895 to 2009, the account balances will be initialised at zero. 

The initialisation of account balances is further described in section 5.2 

4.3.7. Calculation of APT 

The calculation of the APT is: 

 Scaled modelled component of APT (see 4.3.1, 4.3.2, 4.3.3, 4.3.6) 

plus, 

 Unmodelled take components (see 4.3.5) 

plus, 

 Adjustment for trade (see 4.3.4) 

plus, 

 Scaled SDL Adjustment amounts, which includes efficiency measures (see Table 7) 

4.4. Demonstration that the annual permitted take meets 
the SDL 

The Basin Plan requires a demonstration that the application of the annual permitted take method 
over the reference period of 1895 to 2009 meets the SDL. 

The SDL for the reference period is 176 GL/yr (see section 3). The APT method applied over the 
same period is 171.2 + 5.0 + 0.0 + 0.0 + 0.0 – 0.0 = 176 GL/yr, (refer to section 4.3.7) which is 
equal to the SDL. 

Note that entitlement account balances are initialised to zero as described in section 5.2. 
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Figure 2. Annual Permitted Take. 

  

date:04/10/19 t im e:15:12:12.10

              B arw on-D arl ing A PT  demonstration              

                                                            

                                                            

01/07/1895 to 30/06/2009

0

50000

100000

150000

200000

250000

300000

350000

  
  

  
  

  
  

  
  

  
 M

L
/y

ea
r 

  
  

  
  

  
  

  
  

  
  

  
 

Y ears

1
9

0
0

1
9

1
0

1
9

2
0

1
9

3
0

1
9

4
0

1
9

5
0

1
9

6
0

1
9

7
0

1
9

8
0

1
9

9
0

2
0

0
0

A nnual  Take    



Barwon-Darling Watercourse WRP – Modelling –Annual Permitted Take Scenario Report (update)  

NSW Department of Planning, Industry and Environment | INT17/224610 | 20 

5. APT key model parameters 
Table 8 contains key configuration information for the APT scenario.  

Table 8. SDL infrastructure & development parameters. 

Items Description 

General 

System File Name DarlAPT01.sqq 

IQQM Version developed in 7.93.0 RC6 [Rev3375] 

Available Simulation Period 01/01/1895 to 30/06/2014 

Water Year July to June 

Entitlements1 

A Class (shares) 

B Class (shares) 

C Class (shares) 

7,303 

113,256 

45,745 

Irrigation development levels 

Maximum irrigable area (ha) 

Maximum planted in summer (ha) 

Maximum planted in winter (ha) 

28,823 

26,458 

2,365 

On-farm storage capacity (ML)  261,857 

Total Pump capacity (ML/d) 

A Class 

B Class   

C Class 

 

2,348 

5,602 

4,167 

1 Inactive entitlements & those owned by the environment, which are effectively inactive as at the time of writing, are not 

included in these totals. 

5.1. APT model initialisation conditions 
The Barwon-Darling APT model should be started on 1st July 2019 with default conditions and the 
entitlement account balances on that day for annual APT scenario runs. 

At this date, the Barwon-Darling was generally experiencing cease to flow conditions, so starting 
the model with the default state of no flows is a correct representation of actual conditions. The 
extended absence of flows also means that default zero values for volumes in on farm storage, 
crops planted, soil moisture stores and most other model variables is also an acceptable 
approximation. 

Clause 6.08(6) of Basin Plan requires that the register of take commences with a cumulative 
balance of zero, and this has the effect of not incorporating any Cap credits that may have 
accumulated in a valley prior to the commencement of the Basin Plan. 

During the WRP development process NSW identified that some NSW entitlement holders could 
be expected to have accumulated allocation account balances, or carryover volumes, and that not 
including these allocation account credits in the model could cause a reduction in allocations 
through the application of the APT method over the long term. This would be inconsistent with the 
requirements of clause 6.14 Basin Plan and the public commitment to “buy back the gap” unless 
the Commonwealth purchased all outstanding account balances on 30 June 2019. The MDBA 
advised that account balances and carryover volumes should be added to the initialisation 
conditions for APT methods. 
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The Barwon-Darling entitlement framework allows for open ended accrual of account balances. 
Accounts are credited each year with the individual share of Cap (and by extension BDL & SDL) 
and if there is no opportunity to take water in that year because flow thresholds for pumping were 
not met, any unused balance is carried forward to the following year. 

The Barwon-Darling has experienced substantially drier than average conditions since about 2000 
and this has seen large account credits accumulate (Table 9). 

Table 9. Account balances by node for model initialisation on 1st July 2019. 

Node number A Class balance B Class balance C Class balance Total 

7  906  906 

8  14,938  14,938 

17  882  882 

49  552  552 

54  4,836  4,836 

58  10,035  10,035 

60  5,044  5,044 

62 7 4,601  4,608 

63  5,517  5,517 

75  4,847  4,847 

77   6,257 6,257 

80  22,918  22,918 

81  5,168 736 5,905 

102  13,089 177,438 164,350 

110  28,509  28,509 

117  8,119 7 8,125 

118  36,612 9 36,621 

120  8,886  8,886 

137  9,836 1,676 11,512 

141 10,381   10,381 

143  34,387  34,387 

144     

145  169,442  169,442 

162  9,797  9,797 

179 69   69 

187 2,043   2,043 

188  12,345  12,345 

189 1,441   1,441 

194  1,465  1,465 

215  1,811  1,811 

217  3,937  3,937 
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Node number A Class balance B Class balance C Class balance Total 

218 4,293   4,293 

219  8,351  8,351 

220 6,123   6,123 

230  7,207  7,207 

233  4,977 384 5,361 

235  35,475 6,323 41,797 

236  20,720 69,604 90,324 

239 1,789   1,789 

240  9,030  9,030 

241  12,456  12,456 

243 574   574 

339  7,533  7,533 

354 1,670   1,670 

395  69,202 63,165 132,367 

398  14,834  14,834 

Total 28,391 571,997 325,598 925,986 

In addition to these account balances, there is a further 9,403 ML in A class, 68,834 ML in B class, 

and 6 ML in C class where the entitlement is considered to be inactive or recognised as HEW and 

hence is not included in the APT model. This does not need to be included in this APT model as 

the entitlements are not included in the model, however they may need to be added to later APT 

models if the entitlements become active for future WRP planning periods. 

To initialise the model starting conditions for scenarios starting at 1895, all of the account balances 

should be set to zero. 

It should be noted that while there are large account balances in the Barwon Darling actual take is 

limited in each year by the water sharing plan. The water sharing plan does not allow water users 

to extract their account balance in a single year. It is expected that under the current rules it would 

take a number of years for B and C class account volumes to decrease to zero even if flows return 

to average to wet conditions in the future. 

5.2. Tributary inflows 
The Barwon-Darling uses the modelled outflows of a large number of upstream tributary valleys. 

These modelled inflows often do not match the recorded inflows to the valley and this reduces the 

ability of the Barwon-Darling IQQM model to replicate daily flows within the Barwon-Darling 

system, however it is desirable to use modelled inflows so that the effects of rules and policies 

applied in upstream valleys can be seen as changes in the Barwon-Darling. The use of consistent, 

relevant, tributary inflow conditions was a key recommendation of the independent review of the 

Barwon-Darling Cap model. 

For the purposes of WRP, this means that all modelled upstream inflows should also come from 

the accredited WRP model for that tributary. As at the date of writing, accredited upstream models 

are not available and the existing WSP or ROP modelled inflows have been used as a substitute 
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as documented in Table 10. When the accredited model upstream becomes available, the 

accredited model will be substituted in table 10. 

The MDBA has proposed that a “harmonisation” process will occur post December 2019 that 

progressively updates the modelled source inflows between models from the top to the bottom of 

the basin to use accredited WRP models and then amends all published WRP’s to reflect the 

updated model scenarios. 

NSW has not made large changes to any northern basin WSP, so existing modelled inflows based 

on WSP model scenarios are the best available estimate of inflows under WRP conditions. A future 

representation of instream HEW usage is expected to be the first major source of differences to 

Barwon-Darling inflows. 
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Table 10. Tributary inflows source. 

Inflow location Gauged location Description of source 

Barwon River Mungindi 

(GSN 416001) 

Border Rivers IQQM WSPMS014.s7. 

Boomi River Neeworra 

(GSN 416028) 

Border Rivers IQQM WSPMS014.s7. 

Gil Gil Creek Weemelah 

(GSN 416027) 

Gwydir IQQM GWYDW100.sqq 

Gingham returns to Gil Gil Creek N/A Gwydir IQQM GWYDW100.sqq 

Mooni River Gundablouie 

(GSN 417001 

Moonie (ROP) IQQM (Modelled flows 

supplied by QDNR) 

Gwydir River Collymongle 

(GSN 418031) 

Gwydir IQQM GWYDW100.sqq 

Mehi River Collarenbri 

(GSN 418055) 

Gwydir IQQM GWYDW100.sqq 

Pian Creek Waminda 

(GSN 419049) 

Namoi IQQM NamoW209.sqq  

Namoi River Goangra 

(GSN 

Namoi IQQM NamoW209.sqq 

Castlereagh River Coonamble 

(GSN 420005) 

Sacramento rainfall-runoff model 

Macquarie River Carinda 

(GSN 421012) 

Macquarie IQQM macqw192.sqq 

Marra Creek Carinda Rd 

(GSN 421097 

Macquarie IQQM macqw192.sqq 

Marthaguy Creek N/A Macquarie IQQM macqw192.sqq 

Narran River Narran Lake Storage 

(GSN 422019); & New Angledool 

(GSN 422012) 

END of NARRAN 

 

Condamine R. (1998) IQQM 

[Modelled flows supplied by QDNR) 

Bokhara River Bokhara 

(GSN 422005) 

Condamine R. (1998) IQQM 

[Modelled flows supplied by QDNR) 

Culgoa River Collerina 

(GSN 422006) 

Condamine R. (1998) IQQM 

[Modelled flows supplied by QDNR) 

Bogan River Gongolgon (GSN 421023) Macquarie IQQM macqw192.sqq plus 

a Sacramento rainfall runoff model 

Warrego River Fords Bridge & Bywash 

(GSN 423001 & 423002) 

Warrego R. (ROP) IQQM [Modelled 

flows supplied by QDNR) 
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