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1. Introduction 

WaterNSW welcomes the Independent Panel’s Draft Report and with it the NSW 

Government’s continued commitment to identify and address opportunities for improvement 

in the management of the State’s water resource.  

We are pleased that the Draft Report identifies and recognises the positive aspects of the 

Northern Basin First Flush Event (the event) including the outcomes achieved with 

connectivity and the collaborative and well- intended approach of the Department  of 

Planning, Industry and Environment – Water (the Department) and WaterNSW in managing 

the event. 

However, we note the perception that many stakeholders have shared of the management 

of the event and its outcomes.   WaterNSW is committed to playing our role in addressing the 

issues raised. 

In that context, WaterNSW accepts and supports the intention of the Draft Report’s 

recommendations and is of the view that considered implementation of the 

recommendations will improve the outcomes from the management of future extreme 

events. 

In this supplementary submission we provide brief commentary on the relevant 

recommendations for WaterNSW. 

Separately, an observation that was identified in the Draft Report was a perception that the 

approach used by WaterNSW to inform the management of the event was overly 

conservative.  We provide some commentary on that observation in this submission.  

Appendix B also includes some additional information on inflows and river behaviour as 

requested by the Panel following the consideration of public submissions. 

We look forward to continuing to engage with the Panel in its preparation of the Final Report 

and to work collaboratively with the Department on the development and implementation 

of the action plan to deliver the Panel’s final recommendations. 
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2. Recommendations of the Draft Report for 

WaterNSW    

Recommendation 1. Water management must provide for and promote connectivity 

between water sources. 

WaterNSW agrees connectivity between the Barwon Darling and tributaries needs to be 

considered and defined within the rules that govern the operation of these systems. Greater 

clarity around the management of connectivity between systems is an important step in 

improving the transparency of intended policy objectives and operations. 

However, connectivity can mean different things to different people.  To preserve the 

integrity of the current water management framework it is important that connectivity is 

defined with reference to natural conditions.  While storages modify downstream conditions 

in the regulated rivers, they are not intended, nor operated under the rules within the water 

sharing plans, to ensure connectivity between river sections.  Many of the northern rivers are 

ephemeral and naturally run dry for periods.  

Over the period from late 2016 to early 2020 the northern New South Wales (NSW) tributaries 

natural inflows would not have provided connectivity to Menindee Lakes. The main rivers 

continued to flow for an extended period with regulated flows releases from water captured 

during inflows during the second half of 2016. 

The environmental water holders also used licensed water held in the northern storages to 

create connectivity during 2018 and 2019 in some sections of the Barwon Darling.  However, 

any rule-based changes to connectivity must be made to promote and protect connectivity 

with reference to the catchment’s natural inflows.    

 

Recommendation 4. Incorporate learnings from the 2020 Northern Basin First Flush event into 

systems that will be used to manage any further first flush event that arise in the short term, 

including by undertaking community consultation on the objectives, principles and targets. 

Following the event WaterNSW engaged an experienced hydrologist, Barma Water 

Resources Pty Ltd, to review WaterNSW’s models and their application during the event.  A 

copy of this report has been attached to this submission (Appendix A). While the report 
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identified the application of our model for forecasting the event is sound and appropriate, it 

did identify areas for improvement in relation to data and information, specifically;   

• The single biggest improvement to any future NSW forecast would be through the 

capture of additional real time rainfall information for large local ungauged 

contributory sub catchments. 

• Linking of information on real time extractions, future orders, and installed or 

authorised pump capacities to the forecast model would allow for a better 

assessment of the impact of pumping on the forecast estimate.   

• At the beginning of the forecast a lack of information on cross border flows 

hampered the forecast estimate. A more formal collaboration process between 

WaterNSW and the Queensland Department of Environment and Science (DES) in 

forecasting cross Border flows would allow for improved future forecasts. 

 

WaterNSW is using this report to supplement the initiatives outlined in our initial submission in 

relation to data and modelling.  This is also considered below at Recommendation 8.  

In relation to stakeholder consultation, WaterNSW has committed together with the 

Department, to engaging with customers and communities on the event through the next 

round of our River Operations Stakeholder Consultation Committees (ROSCOs) for northern 

and southern basins in November.  This engagement will focus on continuing to build 

understanding of the event and how it was managed and provide a useful forum going 

forward on reporting progress of the action plan arising from the Panel’s Final Report. 

  

Recommendation 6. Review and update incident management systems for managing first 

flush events 

WaterNSW supports the need to develop good incident management practices for extreme 

events that have the potential to impact on regional NSW.  

As the operator of the State’s groundwater and surface water systems, WaterNSW has an 

incident management capability founded in the need to manage risk across our assets for 

flood and water quality.  This capability includes communication arrangements, event 

escalation/de-escalation frameworks, operational procedures and roles and responsibilities 

protocols with other key agencies including the Bureau of Meteorology (BoM), the NSW State 

Emergency Service (SES), Sydney Water and NSW Health. 
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WaterNSW believes that this capability could be expanded, in collaboration with the 

Department, to support an improved and integrated incident management framework for 

extreme events in regional NSW.  Guided by the Final Report, WaterNSW will work with the 

Department to develop this capability for future extreme events.    

 

Recommendation 8.  Improve flow forecasting modelling and real-time monitoring 

capability, including measurement of extractions and the hydrometric system for inflows and 

monitoring end of system flows.  

Over recent years, WaterNSW has invested significantly in the continual improvement of our 

modelling capacity to support our real- time resource management capability.  This program 

of work has included greater access to real- time information, enhanced reporting of current 

and forecast conditions and the development and application of our Computed Aided 

River Management (CARM).  The CARM system benefits from having a centralised framework 

and capabilities to manage data from a range of sources, including:  

▪ standard hydrometric and meteorological data through WaterNSW and 

Queensland Hydstra services,   

▪ links to the Murray Darling Basin Authority (MDBA) for Murray, Victoria and South Australia 

information;  

▪ water order information through Water Allocation System (WAS);  

▪ real time metering information; and  

▪ a range of BoM hydrometric and meteorological observations, forecasts, and modelled 

products, covering rainfall, evaporation, river levels, soil moisture spatial data sets, and 

enhancing its use in the modelling and decision-making process   

Combined with its ability to utilise water resources models in real time operations, CARM 

provides a solid foundation to continually improve our forecasting and water operations 

capability over time. 

Our initial submission outlined the initiatives underway to improve our ability to understand 

river behaviour and the true nature of gains and losses in the Barwon Darling river system.  

WaterNSW is developing an eWater source model for the Barwon Darling with a specific 

focus on low flows and using the latest topographic data. Once developed, this model will 

be incorporated into the existing CARM system. 
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Further improvement will be gained through developing similar models for the regulated and 

unregulated upstream tributaries, ungauged tributaries and the sections coming from 

Queensland.  These models will be complemented with the use of forecast and observed 

estimates of rainfall, evaporation and soil moisture from BoM gridded data sets.  

 

Recommendation 10. Improve and resource communication coordination and capability 

In response to the Matthew’s Inquiry (in relation to transparency of information) WaterNSW, in 

partnership with the Department, has developed Water Insights, a single portal to make it 

easier for customers, communities and stakeholders to find information on water 

management in the State.  

Water Insights has been developed by WaterNSW reflecting our engagement with regional 

customers and communities to get a sound understanding of the information that they 

consider useful to help understand water management and assist in making informed 

decisions.  For example, the portal has recently been updated to include information on 

water availability, water holding in accounts and the ability to compare water availability 

over previous years for each regulated valley and the Barwon Darling. 

In relation to the Barwon Darling, the Water Insights portal will play an important role in 

supporting the implementation of NSW Government’s active management framework.  

Through the portal, WaterNSW will announce when water in individual flows classes can be 

extracted, avoiding the need for customers to monitor river gauges.  Through Water Insights, 

WaterNSW has developed flow indication maps and communication tools to enable 

customer notification of access arrangements and to improve transparency of those access 

arrangements.  This will also ensure the same information is being made available to all 

stakeholders at the same time. 

WaterNSW will continue to develop the portal over the coming years both as a passive 

source of information but also as an active communication tool with WaterNSW looking to 

add additional functionality to allow for registration for notifications on water availability, 

changes in river flows and announcements.   

Reflecting this, as outlined in our initial submission, WaterNSW is of the view that the Water 

Insights portal will play a significant role in a multi-channel approach to materially improving 

communication capability for future extreme events. 

https://www.waternsw.com.au/waterinsights/water-insights
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3. The conservative nature of forecasts  

WaterNSW notes that that an observation of the Draft Report was a stakeholder perception 

that WaterNSW was overly conservative in its approach to forecasting inflows during the 

event.  

Generally, it is a well-recognised principle that water managers must tend to a conservative 

rather than speculative approach in making resources assessments in recognition of the 

consequences of over allocation compared to under allocation.  While it is accepted that 

an element of conservativism may result in foregone opportunity to some, it mitigates the risk 

to many that water that should be available, is not.  Decisions made by the water system 

managers reflect the information available at any point in time.  So, while after an event it 

may be viewed by some that operations were very conservative, the information at the time 

of making decisions was not sufficient to take a different approach. 

As indicated in our submission between the 6 February when water first started flowing onto 

the Barwon Darling and the 21 February when temporary water restrictions were lifted in the 

northern tributaries, most of the rainfall fell across the Border River, Gwydir and Namoi flood 

plain. WaterNSW were only able to forecast flows to Menindee Lakes based on water that 

had fallen as there was no forecast for additional rainfall across the northern valleys. The 

additional flow that provided the above target flows to Menindee occurred as rainfall events 

continued through until early April. Appendix B provides more information on the timing of 

the rainfall and flows. 

In relation to the event, WaterNSW applied the same approach as is standard to modelling 

forecast flows. However, there were additional uncertainties that needed to be factored in 

the flow forecasts, primarily due to the possibility of very high losses from the unprecedented 

dry condition of the riverbed that had developed in the months and years leading up to this 

first flush 

The unfavourable conditions also extended into the tributaries (regulated and unregulated) 

that were also in unprecedented dry conditions.  These dry conditions in the tributaries also 

meant it was likely that there could be unprecedented losses between the gauges on the 

tributaries and their confluences with Barwon-Darling. These factors meant that field 

observations did not necessarily translate into flow forecasts as some stakeholders may have 

expected. 
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Additionally, the forecasting of flows from Queensland tributaries is very difficult with large 

variation of flows past St George reaching the Barwon due to river conditions, extractions 

and diversion of water between the minor Balonne and the Culgoa. WaterNSW relied on 

advice from the Queensland Department of Natural Resources, Mines and Energy. 

As noted above, following the event WaterNSW engaged Barma Water Resources Pty Ltd to 

undertake a desktop review of the fitness for purpose of WaterNSW models and the 

modelling undertaken to forecast inflows during the event.  The review found that “The 

application of the spreadsheet models in forecasting the first flush event is sound and 

appropriate. All available data was used in the assessment with the main limitations in 

forecasting accuracy predominantly due to insufficient information on local inflow events 

and cross border flow from Queensland.” 

A copy of the report is included at Appendix A. 



  

Appendix A: First Flush Modelling Review 

 

 

 



Appendix A 

 

Submission to the Independent assessment of the management of the Northern Basin First Flush Event Page 10 of 36 

Appendix B  WaterNSW 

  



Appendix A 

 

Submission to the Independent assessment of the management of the Northern Basin First Flush Event Page 11 of 36 

Appendix B  WaterNSW 

 
 



Appendix A 

 

Submission to the Independent assessment of the management of the Northern Basin First Flush Event Page 12 of 36 

Appendix B  WaterNSW 

  



Appendix A 

 

Submission to the Independent assessment of the management of the Northern Basin First Flush Event Page 13 of 36 

Appendix B  WaterNSW 

  



Appendix A 

 

Submission to the Independent assessment of the management of the Northern Basin First Flush Event Page 14 of 36 

Appendix B  WaterNSW 

  



Appendix A 

 

Submission to the Independent assessment of the management of the Northern Basin First Flush Event Page 15 of 36 

Appendix B  WaterNSW 

 
 



Appendix A 

 

Submission to the Independent assessment of the management of the Northern Basin First Flush Event Page 16 of 36 

Appendix B  WaterNSW 

 
 



Appendix A 

 

Submission to the Independent assessment of the management of the Northern Basin First Flush Event Page 17 of 36 

Appendix B  WaterNSW 

  



Appendix A 

 

Submission to the Independent assessment of the management of the Northern Basin First Flush Event Page 18 of 36 

Appendix B  WaterNSW 

  



Appendix A 

 

Submission to the Independent assessment of the management of the Northern Basin First Flush Event Page 19 of 36 

Appendix B  WaterNSW 

  



Appendix A 

 

Submission to the Independent assessment of the management of the Northern Basin First Flush Event Page 20 of 36 

Appendix B  WaterNSW 

  



Appendix A 

 

Submission to the Independent assessment of the management of the Northern Basin First Flush Event Page 21 of 36 

Appendix B  WaterNSW 

 
 



Appendix A 

 

Submission to the Independent assessment of the management of the Northern Basin First Flush Event Page 22 of 36 

Appendix B  WaterNSW 

  



Appendix A 

 

Submission to the Independent assessment of the management of the Northern Basin First Flush Event Page 23 of 36 

Appendix B  WaterNSW 

  



Appendix A 

 

Submission to the Independent assessment of the management of the Northern Basin First Flush Event Page 24 of 36 

Appendix B  WaterNSW 

  



Appendix A 

 

Submission to the Independent assessment of the management of the Northern Basin First Flush Event Page 25 of 36 

Appendix B  WaterNSW 

 
 



Appendix A 

 

Submission to the Independent assessment of the management of the Northern Basin First Flush Event Page 26 of 36 

Appendix B  WaterNSW 

  



Appendix A 

 

Submission to the Independent assessment of the management of the Northern Basin First Flush Event Page 27 of 36 

Appendix B  WaterNSW 

  



Appendix A 

 

Submission to the Independent assessment of the management of the Northern Basin First Flush Event Page 28 of 36 

Appendix B  WaterNSW 

 

 



Appendix A 

 

Submission to the Independent assessment of the management of the Northern Basin First Flush Event Page 29 of 36 

Appendix B  WaterNSW 

  



Appendix A 

 

Submission to the Independent assessment of the management of the Northern Basin First Flush Event Page 30 of 36 

Appendix B  WaterNSW 

 
 



 

 

Appendix B: Additional Resource Information: 

timing of inflows into the system 

 

The Panel identified several submissions raised questions in relation to the impact the 

restrictions had on flows arriving at Menindee.  The additional information below is provided 

at the request of the Panel to better understand the timing of inflows into the system during 

the event. 

The rainfall events commenced on the weekend of the 9-10 February, with heavy rainfall 

over the lower Gwydir and Namoi systems.  During this weekend and in the days after the 

rainfall the river systems were managed to meet localised targets with the aim to get water 

into critical weir pools both along the Namoi, and also the upper Barwon to support the 

towns of Walgett, Collarenebri, Brewarrina and potentially Bourke.  

Early in the week after the event (around 12 February) with good flows in the Barwon, flows 

were forecast to reach Wilcannia and potentially connect to Menindee lakes.  

By the end of the week (around 14 February) higher flows were observed in the Barwon, 

most notably from the Namoi. This shifted the focus towards the potential to achieve further 

downstream benefits including the need for a volume in Menindee Lakes.  A target of 60-

70 GL was set to allow for 20-30 GL to be available to recommence flows in the Lower-

Darling. To ensure that the rate of release was high enough to minimise fish deaths a 

minimum of 60 GL was required in the Menindee storages to provide sufficient head to allow 

for a release in the order of 1,500-2,000 ML/day.  

While conditions stabilised over the weekend of the 15-16 February, further rainfall in the early 

parts of the following week resulted in increased flows across the northern NSW 

tributaries. Increased flows from the Border and Namoi resulted in increased inflow 

forecasts for Menindee of 15-35 GL on 17February to 60-80 GL on 21 February. This triggered 

the lifting of temporary restrictions in the north tributaries as a significant portion of the flows 

were now in the lower sections of the rivers and analysis of extractions based on pump 

capacity determined that it would not impact meeting the target of 60 GL at Menindee.  

Heavy rainfall in the order of 150-200mm over the western parts of the Queensland 

catchments over the 23 and 24 of February resulted in significant flooding in the Balonne and 

Warrego rivers.  Initial forecasts indicated that these systems would provide in the order of 

150 GL of inflows to the Barwon Darling.  This unexpected change in circumstances 
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prompted a revision of the requirements for the Lower Darling.  The revised requirements 

were to provide enough water to enable the Lower Darling to run for a minimum of 12 – 18 

months. This also included the removal of the block banks in the Lower Darling to improve 

environmental outcomes and secure water for stock and domestic users.  

The forecast of flows from the Queensland tributaries increased over the week as the flood 

peaks arrived at St George enabling the restrictions in the Barwon Darling to be lifted by the 

first week of March.  

Rainfall continued over the central NSW catchments during March and April with an 

additional 350 GL of flows coming out of the unregulated river systems of the Castlereagh, 

Marthaguy and Bogan rivers during these months resulting in higher inflows to the Menindee 

Lakes.  

The graph below shows the timing of the inflows from the different north tributaries. This graph 

shows that the NSW northern tributaries of the Border, Gwydir and Namoi combined with the 

Moonie provided most of the flow into the system during February while the central valleys 

(Castlereagh, Marthaguy and Bogan) along with the Culgoa and Warrego provided inflows 

during March and April.   
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Border River  

System inflows began around the 12 February with flows commencing at Boggabilla and 

these peaked around the 16-22 February and then started to recede. Most of the inflows at 

Boggabilla were recorded between the 12 - 24 of February (119 GL) with the total flow for 

February being 129 GL. After February the flows dropped off with only 22 GL of flows past 

Boggabilla in March, 10GL in April, 3GL in May and 6GL in June.  

Flows at Terrewah arrived on the 14 February with 89 GL being recorded during February past 

the gauge. Initial flows were lower than at Boggabilla as water was lost to replenishing the 

river and as a result of water breaking out of the channel.  Flows were slightly higher than 

Boggabilla during March with 28 GL recorded but reduced from here similar to Boggabilla 

with 9 GL in April, 1.5 GL May and 3.3 GL in June.   

A similar situation can be seen at Boomi with the flows beginning around the 16 February and 

flows of 31GL recorded past the gauge for the month. Similar with the above gauges the 

system started to recede from late February with 22 GL recorded in March, 8 GL in April, 1.5 

GL in May and 2.8 in June.   

Flows reached Mungindi on the 16 February with over 40 GL recorded past the gauge during 

February.  Most of this flow would have been from local runoff and from the Weir River which 

commenced to flow into the Macintyre on the 17 February providing 24 GL of flow in the 

month. Flows again reduced in March to 29 GL and then 8 GL in April, 3 GL in May and 1.3 in 

June.  

The flows past Terrewah, Boggabilla and Mungindi show that significant losses, in the order of 

120- 130 GL, occurred along the river.  These losses do not take into account local runoff that 

would have added to the flow at these gauges.   

The Border Rivers are part of the Murray-Darling Basin and the major river systems in NSW are 

the Dumaresq, Severn, Macintyre and Mole Rivers. The western half of the catchment 

comprises flat alluvial plains drained by intermittent water courses. At the lower end of the 

catchment the Macintyre River is characterised by a complex series of anabranch channels. 

The Weir River in Queensland is the Macintyre River's largest tributary (570 Km2), flowing into 

the Macintyre River around 25 kilometres upstream of Mungindi.  

The river channel of the Macintyre river decreases as it flows from the escarpment to the 

flood plain.  The river channel at Goondiwindi can contain 160,000 ML/d but due to 

constraints at Terrewah the channel capacity is reduced to around 9,300ML/day and then 

further reduces at Boomi to 3,200 ML/d.  As a result of this as the water flows down the system 



Appendix B 

 

Submission to the Independent assessment of the management of the Northern Basin First Flush Event Page 34 of 36 

Appendix B  WaterNSW 

 

and reaches these constraints the river cannot pass the flows and the water is pushed out on 

the flood plain.    

During the February rainfall event, flows of well above the 3,200ML/day were recorded at 

Boomi for 11 consecutive days (16-26 February inclusive, average daily flow 

7,493ML/day).  This resulted in significant volumes breaking out of the channel between 

Terrewah and Boomi.   

In NSW, a significant proportion of supplementary extractions are located upstream of 

Terrewah. Supplementary access targets the peak of the hydrograph and therefore reduces 

the volume of water breaking out onto the flood plain.  As access was not allowed during 

the February event a larger volume of water broke out onto the flood plain.  Therefore, the 

restriction on supplementary access resulted in higher system losses with more water breaking 

out of the system. The breakout of water on the Border river flood plain would have allowed 

flood plain harvesting on both the NSW and Queensland side of the river.  While NSW had 

restriction on flood plain harvesting Queensland did not so the implementation of restriction 

on supplementary access provided greater opportunity for Queensland landowners in the 

region to access water through flood plain harvesting.   

Gwydir River  

Approximately 53 GL of water flowed out of the Gwydir through the Mehi, Grawan Creek or 

the Gil Gil. Flows from the Gwydir into the Barwon Darling commenced in early February from 

the rainfall event on 8-10 February. 

The upper reaches of the Gwydir did not commence to flow until 11 February with significant 

flows at Pallamallawa recorded between the 11-29 February (49 GL). However, most of this 

flow continued down the Gwydir with only approximately 15 GL being diverted down 

the Mehi. While there was 15-16 GL of flow recorded in the Mehi at Moore for February only 

11 GL of flow was recorded downstream of Gundare. Downstream of Gundare flows for 

February increased both between Gundare and Ballin Boora and between Ballin Boora and 

Bronte.  These increases can be attributed to water flowing in off the Gwydir floodplain from 

the event around the 8-10 February.  

In relation to the Gwydir River, approximately 60 GL was directed into the Gwydir 

downstream of Tareelaroi weir (offtake for the Mehi) during the first half of the year. Most 

of this flow occurred in February (31 GL), March (12 GL) and April (10 GL). Even at 

Boollooroo most of the flow continued down the Gwydir (48 GL) while only 16 GL was 

directed to the Carole. From the flow data at Tareelaroi and Boolooroo the river seemed to 
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have gained water off the flood plain with flow volumes in the Gwydir and Carole slightly 

higher than the flow recorded in February downstream of Tareelaroi.   

However, as the water continued to flow down the Gwydir below Boolooroo system losses 

were observed between Boolooroo and Yarraman Bridge.  The flow from the Gwydir 

was split as evenly as possible over February and April between the Gwydir wetlands (16GL) 

and the Gingham (20 GL)  

During the event as much water as possible upstream of Tareelaroi weir was directed into 

the Mehi and Carole systems to provide maximum opportunity to get flows to the Barwon 

Darling. The only supplementary access provided in the early stages of the event occurred in 

the Gwydir River downstream of Boolooroo (downstream of the Carole offtake). This water 

could not be directed to the Barwon due to physical constraints.  Access in the lower Gwydir 

did not impact flows to the Barwon Darling as it feeds the Gingham/Gwydir wetlands.   

Like the Border River, the Gwydir River channel capacity decreases below Boolooroo 

resulting in water breakout of the channel and flooding private property.  Under the water 

sharing plan the first 500ML/day from the 3 main upstream tributaries is protected from 

extraction, and then only 50 percent of flow above this rate is available for supplementary 

access. With the advantage of hindsight, greater supplementary access could have 

occurred on the Gwydir River (between Copeton and Boolaroo) if restrictions had not been 

applied without impacting flows to Barwon. 

Namoi River  

There were two major inflows events to the Namoi during February. The first event 

occurred on the weekend of 9-10 February with widespread rainfall across the 

catchment.  The Namoi commenced flowing from the top end of the system with good 

inflows from the Peel River, and the Moki and Cox’s sub-catchments and heavy rainfall in the 

middle sections of the catchment around Narrabri over the weekend. This event resulted 

in approximately 85 GL inflows to the Namoi, measured at Mollee.    

The second event occurred on 20 -21 February which was a smaller event resulting in 

approximately 34 GL at Mollee. Between these two events, approximately 119 GL of flow was 

recorded at Mollee during the month of February. This compared to 2 GL in March 7.3GL in 

April and less than 0.1 GL in May and June.  

Total flows recorded in the mid-section Namoi were128 GL for the first 6 months of the year 

with flows in February accounting for 93 per cent of the flow. Total flows in the Namoi 

decreased downstream of Mollee with a portion of the flow being directed into 

the Pian Creek system (14 GL) to meet stock and domestic demands. However, further losses 
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occurred in the lower reaches especially between Gunidgera and Bugilbone during 

February with loses in the order of 30 GL and again between Bugilbone and Goangra with 

losses in the order of 7 GL.  

  

Macquarie River  

The Macquarie River system has channel capacity constraints restricting flows further down 

the system with flows being restricted to 5,000ML/d at Warren and to 3,500 ML/d 

at Marebone.  

Supplementary access in the Macquarie aims to protect the 5,000 ML/d at Warren to provide 

for flows to the Macquarie marshes, by allowing access to flows at the top of the hydrograph 

above this level.  While some of the water breaking out of the Macquarie above this level will 

find is way to the Bogan and Marthaguy systems and potentially flow into the Barwon 

Darling, significant losses are experienced from the break outs as can be seen this year with 

over 188 GL lost to system replenishment.  
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