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DISCLAIMER	

This	is	a	preliminary	business	case,	used	to	inform	decision-making	by	the	Murray-Darling	
Basin	Ministerial	Council	and	Basin	Officials’	Committee	on	sustainable	diversion	limit	
adjustment	mechanism	projects.	The	documents	represent	the	business	case	for	each	of	
these	projects	at	the	date	they	were	submitted	for	assessment	by	Basin	governments,	which	
for	this	project	was	2016.	Detailed	costings	and	personal	information	have	been	redacted	
from	the	original	business	cases	to	protect	privacy	and	future	tenders	that	will	be	
undertaken	to	deliver	these	projects.			
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Executive summary 

Historical regulation and management of the Basin’s rivers has led to the declining health of our riverine 
environments. One of the key changes to hydrology that has occurred as a result of river regulation is a 
loss of small to medium overbank flows which connect rivers to their floodplains, cycle nutrients and fill 
wetlands to provide food and habitat for the plants and animals that depend on them. Addressing 
constraints provides an opportunity to restore some of these important flows and improve 
environmental outcomes in the Basin.  

This business case investigates the feasibility of  increasing the upper limit in the flow rate for the Hume-
Yarrawonga reach of the River Murray from 25,000ML/day to 40,000ML/day at Doctor’s Point, to better 
connect floodplains and wetlands with the river and allow overbank environmental flows to be delivered 
along its length. This stretch of the River Murray includes the channel and associated anabranches 
between Hume Dam and Yarrawonga Weir and is one the seven key focus areas identified in the MDBA’s 
Constraints Management Strategy. This proposal is closely linked to the Yarrawonga-Wakool junction and 
South Australian River Murray proposals that form part of an integrated package of constraints measures 
along the River Murray.  

The delivery of constraints proposals occurs in conjunction with other measures being investigated by 
Basin governments to adjust the Basin Plan Sustainable Diversion Limits. The ‘adjustment mechanism’ 
includes a phased assessment process to investigate the feasibility of seven physical  proposals. 
Consistent with these arrangements, the Hume-Yarrawonga business case outlines the current status of 
investigative works and degree of landholder support at this site.  

Victoria and NSW have agreed to put this proposal forward for assessment.  

Environmental benefits 
Within the flows being explored, environmental benefits appear to increase linearly with flow rate. 
Within the Hume–Yarrawonga reach, an additional 3,200 ha of additional floodplain vegetation and 1,400 
ha of wetlands could be inundated, with benefits to many flora and fauna floodplain species. The 
modelled inundation patterns indicate that an additional 94 wetlands commence to flow between flows 
of 25,000ML/day and 38,000ML/day as measured at Doctor’s Point. Key environmental assets 
downstream that would benefit from these increased flows include the Barmah–Millewa Forest, Werai 
Forest, Gunbower–Koondrook–Perricoota forests, Hattah Lakes and the Riverland–Chowilla Floodplain. 

Hydrology 
Regulated flows to meet downstream demands in the Hume-Yarrawonga reach are currently restricted to 
25,000 ML/day as measured at Doctor’s Point, which is about five kilometres below Hume Dam just 
downstream of the Kiewa River confluence. This restriction limits the amount of water that can be 
delivered from Hume Dam to contribute to environmental outcomes in the reach, and to the lower River 
Murray reaches. The delivery of higher flows of water from Hume Dam to the lower River Murray reaches 
is also inhibited by constraints downstream (e.g. in the Yarrawonga-Wakool Junction Reach).  

Increasing the regulated flow limit from 25,000ML/day to 40,000ML/day in this reach would allow for 
more frequent flows in the range of 25,000-40,000ML/day that could be used to deliver longer and/or 
higher peak events. The capacity to deliver flows up to 40,000ML/day could be achieved by releasing 
water from Hume Dam to coincide with downstream tributary flows when conditions are favourable. 

Due to the high level of hydrological connectivity the Hume-Yarrawonga investigative work needs to be 
considered in conjunction with the other interdependent constraints measures. This includes the flows 
being investigated downstream of Yarrawonga Weir and flows at the South Australian border. In effect, 
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dependencies and interactions between reaches mean that it is not possible to take full advantage of 
relaxed constraints in one part of the Basin in isolation. 

In addition to addressing physical constraints, operational and management constraints would also need 
to be considered to achieve the outcomes of increasing the flow rate to 40,000ML/day. Policies to 
address these constraints are essential for delivering environmental water on top of other in-stream 
flows and re-using environmental water along the length of the Murray. Basin jurisdictions have been 
developing implementation plans to address these policies. 

River operations 
All supply, constraints and efficiency measures must be fully operational by 1 July 2024. Implementation 
of constraints proposals is contingent on confirming that  mitigation measures have addressed the effects 
of relaxing constraints and that communities are fully supportive. This type of approach is consistent with 
principles guiding best practice river operations. Time should be taken to carefully consider the potential 
for any interactions, dependencies and implications of higher environmental flow deliveries. The principle 
of implementing flows in a staged and incremental manner is also consistent with the concept of 
commissioning other works and measures in stages, rather than operating at full capacity on the initial 
event. Longer term environmental water planning and annual operating plans will need to consider the 
need to adaptively manage flows.  

Third party impacts and mitigation measures 
The business case presents the draft outcomes of investigative work to assess third party impacts, 
mitigation measures and costs for the site. Where it is agreed to proceed to next steps,  the majority of 
further investigative work for this measure will include additional consultation with individual 
landholders about the feasibility of acquiring easements,  options for the upgrade of private 
infrastructure, such as improved creek crossings or culverts, and options for the reinstatement and 
capital works to ensure that impacts on public infrastructure are mitigated.  

As part of the investigations to date, a new hydrological model was developed to inform the assessment 
of impacts, mitigation measures and costs. The model assumes an environmental demand that includes 
translucency operations and provides an upper limit for future opportunities that could arise to deliver 
environmental water, if constraints were relaxed to 40,000 ML/day. Should this proposal proceed,  in 
practice, not all these opportunities would necessarily be applied. Therefore the impacts, mitigation 
measures and costs identified in this business case represent an upper limit of the actual impacts, 
mitigation measures and costs that could be expected.  

Engagement with stakeholders was carried out to inform this proposal. It is estimated that 1,117 hectares 
of private agricultural land across 207 riparian landholders (split almost equally between New South 
Wales and Victoria) could be affected by flows of up to 40,000ML/day in the reach. In general, riparian 
landholders are not supportive of the proposal to increase the environmental flow limit to this height. 
Concerns include the effects of prolonged overbank flows on their pastures, as well as the uncertainty 
about when environmental flows might be delivered. Landholders are also concerned that a rain event 
that occurs during or following an environmental flow event might lead to unintended flooding.  

While based on the current level of information available, councils in the region consider impacts could 
be manageable.  There are still concerns about access along roads that are inundated at these flows, 
particularly if the flows occur frequently or for long durations.  
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Costs of mitigation measures 
Costs in the Hume-Yarrawonga reach will be influenced by proposed changes in the operating regime in 
the downstream Yarrawonga-Wakool reach. This business case therefore presents initial findings around 
two sets of costs relating to two distinct hydrological scenarios:  

• A scenario which assumes that the regulated flow limit at Doctor’s Point is increased from 25,000 
ML/day to 40,000 ML/day, and that up to 65,000 ML/day can be delivered downstream of 
Yarrawonga Weir (“YAR65” scenario) 

• A scenario which assumes that the regulated flow limit at Doctor’s Point is increased from 25,000 
ML/day to 40,000 ML/day, and that up to 50,000 ML/day can be delivered downstream of 
Yarrawonga Weir (“YAR50” scenario). 

The currently estimated costs in the Hume-Yarrawonga reach reflect what would be required to 
implement the mitigation activities as they currently stand at this level of investigative work. The 
estimated costs of mitigation measures at present range from $26 million (moderate estimate) to $34 
million (high estimate).   

A detailed summary of cost investigations to date is presented in the business case. 
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1 Background 

The way that rivers flow in the Murray–Darling Basin has significantly changed over the past hundred 
years of development. By building dams and irrigation infrastructure, we’ve provided for the growth of 
industries, towns and agriculture. That development has had a lot of benefits for all Australians, but it has 
often come at a cost to the health of the river system, including its floodplains, particularly downstream 
of dams and weirs.  

Water used to regularly flow out of the main channels into surrounding creeks and flood runners, and 
onto the floodplains adjacent to the river, especially in late winter and spring. River regulation means 
that those creek flows and small overbank flows happen a lot less often than they used to. Instead, in 
many parts of the Basin, we now capture those flows in dams and release them as more constant flows 
during summer and autumn when irrigators need water. Of course, the big floods still happen and will 
continue to happen, and river operators will continue to provide as much protection from those 
damaging floods as they can.  

Over the past few decades, Basin governments and communities have made substantial efforts to 
maintain and restore the health of the rivers and their floodplains. The Basin governments collectively 
recognise that governments — with people who live and work in the Basin — can manage the system 
better to get the best use of available environmental water. This recognition led to MDBA being asked, 
under the Basin Plan, to develop a Constraints Management Strategy which ‘identifies and describes the 
physical, operational and management constraints that are affecting environmental water delivery’. 
Relaxing constraints can help to improve the environmental outcomes that can be achieved with the 
available environmental water, over and above what could be achieved by the Basin Plan alone.  

A constraint is any river management practice or structure that restricts the volume and timing of water 
we can deliver through the river system. Addressing constraints is one of the ways we can improve our 
ability to do that. It means that environmental water holders can use their water in the most efficient and 
effective way possible.  

The Constraints Management Strategy aims to build on past achievements to restore a small part of the 
natural flow pattern. We’ll never return the rivers to what they were before the development of the past 
100 years, but we can try to restore some of the smaller flows that are critical for the environment to 
stay resilient and healthy.  

This business case builds on work done in the pre-feasibility phase of the Constraints Management 
Strategy. Combined with similar business cases for regions in the mid and lower River Murray, this 
business case investigates new ways to manage water delivery through the waterways to ensure their 
long-term health, while avoiding or mitigating the effects on people who also depend on the floodplain 
and these waterways. 

Importantly, we are only talking about changing managed flows on the lowest parts of the floodplain. 
Generally this is not where there are buildings or crops (Murray-Darling Basin Authority, 2014b). Most 
impacts are about inundation of pastures or rising creek levels cutting off access to some parts of 
properties.  

This business case focuses on the Hume to Yarrawonga key focus area of the River Murray defined in the 
Constraints Management Strategy. If implemented, it would be to be actioned in conjunction with the 
proposals in business cases for the Yarrawonga to Wakool Junction and Lower Murray key focus areas. 
This business case has been prepared consistent with the BOC agreed Phase 2 Guidelines for constraint 
and supply measure business cases (Basin Officials Committee, 2014). Appendix 1 shows how this 
business case delivers against each of the relevant requirements of the Guidelines. 
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In 2014 Basin Ministers agreed to develop business cases for seven key focus areas identified in the 
Constraints Management Strategy and asked that work should proceed as an integrated package for the 
three River Murray key focus areas – Hume to Yarrawonga, Yarrawonga to Wakool junction and SA River 
Murray. Following the decision of Basin Ministers in 2014, MDBA has developed this business case on 
behalf of the governments of New South Wales, Victoria and South Australia.  

The Hume–Yarrawonga focus area covers the River Murray channel and associated anabranches between 
Hume Dam and Yarrawonga Weir. This region is close to the headwaters of the Murray with rainfall and 
some snowmelt contributing the main inflows in the winter period. This part of the River Murray is a 
meandering system with a multi-branched channel and a well-defined floodplain. The movement of 
anabranches across the floodplain has created a number of billabongs that are connected to the river at 
various flow heights. 

Hume Dam and Yarrawonga Weir have dramatically changed the flow regime of the River Murray. Before 
regulation, the Hume–Yarrawonga stretch of the Murray would have experienced peak flows in winter 
and early spring, and low flows during the summer period. Hume Dam now captures winter and spring 
flows, with releases peaking in summer and autumn to support irrigation both locally, via the Mulwala 
and Yarrawonga irrigation channel system, and further downstream. 

In developing this business case, MDBA has:  

• reviewed inundation maps developed in the pre-feasibility phase of the Constraints 
Management Strategy 

• refined hydrologic modelling to assess the potential frequency, timing and duration of higher 
environmental flows 

• considered the feasible hydrological parameters for delivery of environmental flows and how 
this might work in practice 

• refined the prefeasibility assessment of impacts on private land, the combination of 
mitigation options that would be required to address these impacts (i.e. easements and/or 
private infrastructure works) and the costs of those easements and/or private infrastructure;  

• refined the prefeasibility assessment of public infrastructure that might be affected and 
mitigation options and costs 

• considered specialist activities (e.g. tourist facilities, quarries and golf courses), how they 
might be affected by changes in flows, and mitigation options and costs  

• consulted with key landholders, councils and community members about the potential 
impacts of higher flows and options to mitigate those impacts 

• considered the environmental benefits of higher environmental flows in the Hume-
Yarrawonga and downstream reaches of the River Murray, and 

• ensured that the investigated changes to managed flows in this key focus area integrate with 
those in the Yarrawonga to Wakool Junction and the Lower River Murray (South Australia) 
River Murray areas. 
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2 Measure details 

2.1 Description of the measure 
The Hume to Yarrawonga reach refers to the River Murray channel and associated anabranches between 
Hume Dam and Yarrawonga Weir (Figure 1). It is a multi-branched channel with a well-defined floodplain. 
The anabranches historically moved across the floodplain as a result of natural erosive processes, 
creating a number of billabongs that are connected to the river at various flow heights (Thoms, et al., 
2000) (Murray-Darling Basin Authority, 2014a).  

 

 

Figure 1: Hume Dam to Yarrawonga reach1 

 

The major tributaries that contribute to flows in this reach are the Kiewa River and Ovens River. Other 
minor contributions are made from Indigo Creek and Black Dog Creek in this reach of the Murray. None 
of these tributaries are regulated, so regulated releases from the Hume Dam need to take into account 
additional flows that originate from within the reach (Murray-Darling Basin Authority, 2014a). 

Regulated flows to meet downstream demands in the Hume–Yarrawonga reach are currently restricted 
to 25,000 ML/day at Doctor’s Point, which is just downstream of the Kiewa River confluence and 
upstream of Albury/Wodonga. This restriction limits the amount of water that can be delivered from 
Hume Dam to contribute to downstream environmental outcomes. Given the large size of Hume Dam, 
altering this rule to allow a larger flow would be critical in using environmental water to the greatest 
benefit downstream. Releasing higher flows at seasonally appropriate times would also benefit the many 
billabongs and wetlands in the Hume–Yarrawonga reach of the Murray (Murray-Darling Basin Authority, 
2014a). 

Hume Dam and Dartmouth Dam have dramatically changed the flow regime of the Hume to Yarrawonga 
part of the River Murray. Prior to regulation, the Hume–Yarrawonga stretch of the Murray would have 
experienced peak flows in winter and early spring, and low flows in the summer period. Hume Dam now 
catches high flows in winter and spring, with peak irrigation demand causing high releases downstream 
during summer and autumn to supply irrigation water both locally, via the Mulwala and Yarrawonga 
irrigation channel system, and further downstream.  

                                                             
1 Minor flood level at Corowa is 4.6 m, or around 28,000 ML/day, which results in the inundation of low-lying agricultural 
land and some council assets such as some grassed recreational areas. These impacts have been assessed as part of this 
business case. 
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The River Murray contains important environmental assets throughout each of the three River Murray 
constraints areas. The Basin-scale analysis of constraints conducted by the MDBA during the pre-
feasibility phase showed that releases can be combined at multiple locations, based on natural cues, to 
build events that benefit these environmental assets throughout the southern-connected system. As a 
result of the high level of hydrologic connectivity the three River Murray constraints are inherently 
interrelated. A coordinated and integrated approach to all River Murray constraint measures would be 
required to enable system-wide benefits along the length of the River Murray. Recognising this, Ministers 
requested that investigations should proceed as an integrated package for the three River Murray key 
focus areas. 

This business case investigates the feasibility of  increasing the regulated flow limit in the Hume–
Yarrawonga stretch of the river from 25,000 to 40,000 ML/day, as measured at the Doctor’s Point gauge 
around 15 km downstream of Hume Dam. This could allow higher environmental flows to be delivered, 
primarily in winter and spring. Computer modelling shows that achieving flows in this range would allow 
for greater flows into the lower parts of the River Murray. 

There are a number of possible benefits to the environment in the Hume–Yarrawonga area, if this 
proposal proceeds. MDBA’s inundation mapping showed that around 5,100 ha of flood-dependent 
vegetation and approximately 3,700 ha of wetlands would be inundated in this reach at flows of 40,000 
ML/day, compared to 1,800 ha of flood-dependent vegetation and 2,300 ha of wetlands that can be 
inundated by flows at the current constraint of 25,000 ML/day.  

In addition, enabling higher regulated environmental releases from Hume Dam could mean that 
floodplain vegetation downstream would also be able to be watered at times when it would get the most 
benefit.  

Flows of these heights would inundate private property and have impacts on some public and private 
land and infrastructure. Although the purpose of Hume Dam operations as set out in the Murray–Darling 
Basin Agreement is not to mitigate floods but to conserve water, a by-product of the dam collecting high 
winter and spring inflows has been that many floods may be captured, so the impact of these flows has 
been mitigated for landholders in the reach. This situation has guided the business decisions of floodplain 
enterprises. Landholders with smaller holdings situated on flood-prone country are most at risk, as they 
may not have adequate land to move stock onto during managed environmental flow events. While 
landholders currently have strategies to manage this risk (for example they may ask a neighbour to allow 
temporary agistment or truck livestock off-farm), some of these practices may not be available or 
acceptable if higher flows occur more frequently and with longer durations.  

Landholders are also concerned about the risk to livestock if a regulated flow event is followed by a 
natural flow event. Although landholders might choose to leave stock on an island of higher ground for a 
regulated event of a certain duration, they are concerned that doing so might expose livestock to 
additional risk if a natural rainfall event follows. 

This business case also investigates a number of mitigation activities to prevent or compensate for 
impacts that may be caused if higher environmental flow delivery proceeds.  
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As such, the majority of work for this measure would involve mitigating these impacts, including: 

• agreements with landholders, such as through the purchase of easements which would allow 
flows over their land, 

• upgrades to private infrastructure, such as improved creek crossings on private land;  
• upgrades to public infrastructure, such as improved culverts on public roads or improved 

public jetties, 
• arrangements with public infrastructure owners (e.g. councils) to fund reinstatement works 

that would be required in the context of the potential new flow regime, 
• arrangements with operators of affected businesses (e.g. caravan parks) to mitigate impacts 

of higher flows, 
• trials of potential flows to be conducted on an incremental and staged basis to test for effects 

on communities before larger flows are trialled, and 
• operational strategies to manage the risk of flows that might be higher than intended.  

Further details on the impacts in the Hume-Yarrawonga key focus area, and mitigation options, are 
provided in Section 5 of this document and in Appendix 6. 

A key driver of the impacts and mitigation options in the Hume-Yarrawonga key focus area is the 
relatively high frequency (compared to other key focus areas considered by the Constraints Management 
Strategy) of potential additional flow events in the 25,000 – 40,000 ML/day range. It is important to 
recognise that the impacts, mitigation options and costs presented in this business case are based on a 
hydrological model which was developed to define a maximum extent to which future opportunities 
could arise to deliver environmental water, if constraints were relaxed to 40,000 ML/day. In practice, not 
all these opportunities would necessarily be taken up. Hence, the impacts and costs identified in this 
business case represent an overestimate of actual impacts and costs.  

Impacts and costs in the Hume-Yarrawonga key focus area would also be influenced by the extent to 
which constraints may be relaxed downstream (in the Yarrawonga-Wakool reach).  In this business case 
two scenarios for constraints relaxation in the Yarrawonga-Wakool reach have been considered:  a 
scenario which assumes constraints downstream of Yarrawonga Weir are relaxed to 65,000 ML/day, and 
an alternative scenario which assumes constraints downstream of Yarrawonga Weir are relaxed to 50,000 
ML/day.  There is only a small difference between the assessed impacts and costs in the Hume-
Yarrawonga reach, for these two scenarios.  

Further details of the proposed changes to hydrology, and operating regime, are provided in Section 5 of 
this document.  

An important issue in the Hume-Yarrawonga key focus area is the previous program of easements and 
access works, through which the then Murray-Darling Basin Commission (MDBC) confirmed the right to 
pass regulated flows of up to 25,000 ML/day at the Doctor’s Point gauge. Most of the landowners who 
would be affected by flows of more than 25,000 ML/day were involved in this earlier program. Any new 
easement arrangements or infrastructure upgrades would need to complement those that have already 
been agreed, and it would be prudent to follow a similar process.  

Constraints measures must be fully operational  by 1 July 2024. At the commencement of any new flow 
capacity, environmental flows should be implemented in a staged and incremental manner to test for 
effects on the ground and on communities before larger flows are implemented. This objective is 
compatible with key principles that guide river operations.  
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2.6 Summary of estimated costs 
The estimated costs comprise three components: 

• escalated costs of mitigation measures 
• additional infrastructure implementation costs, and 
• program management costs. 

 

Independent consultants have estimated that costs of potential mitigation measures in the Hume–
Yarrawonga key focus area range from $25 million (moderate estimate) to $35 million (high estimate) for 
a “YAR65” hydrological scenario, which assumes that managed flows of up to 65,000 ML/day can be 
delivered downstream of Yarrawonga Weir. The main components of this estimate are (Table 3):  

• easements over private agricultural land — approximately $7 million  
• new or upgraded infrastructure on private agricultural land – $1 million 
• operational response measures relating to public infrastructure – $1 million 
• capital works on public infrastructure (e.g. roads, bridges and crossings) — from $4 to $6 

million 
• reinstatement works on public infrastructure (e.g. roads, bridges and crossings) — from $3 to 

$4.0 million, and  
• arrangements with operators of specialist businesses – from $<1 to $5 million. 

There could also be potential additional costs associated with infrastructure capital works. These costs 
are estimated as from $1 to $3 million. A key determinant of these costs would be whether or not capital 
works (particularly for small projects) are bundled.  

Program management costs are indicatively estimated as $8 million, noting that it is difficult to estimate 
these costs when governance and implementation arrangements have not yet been agreed.  
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2.7 Confirmation that the measure is consistent with the CMS 
The measure being investigated in this business case is consistent with the Constraints Management 
Strategy, in that it relaxes a constraint in one of the priority key focus areas identified in the Strategy 
(Murray-Darling Basin Authority, 2013a). It is also consistent with the principles of the Strategy, in that, if 
it was to proceed: 

• It would help maximise environmental outcomes that can be obtained from managing all 
water available for environmental use (and managing water for other purposes on route). 

• Affected communities, including land holders and managers, water entitlement holders, 
Traditional Owners, management agencies and local government are being involved from the 
beginning to identify potential impacts and solutions. 

• In pursuing environmental outcomes through the relaxation or removal of constraints, this 
measure includes solutions that:  

- would recognise and respect the property rights of landholders and water entitlements 
holders,  

- would not create any new risks to the reliability of entitlements,  
- have been identified in consultation with affected parties to determine if impacts can 

be, appropriately addressed and mitigated to enable changes to proceed  
- would identify and aim to achieve net positive impacts wherever possible  
- would be worked through in a fair and transparent/equitable way, and  
- would work within the boundaries defined by the Water Act, the Basin Plan and relevant 

state water access and planning systems. 
• It would enable all water holders, whether existing consumptive users or environmental 

water holders, to use their water efficiently to meet the needs of that use, while not 
adversely affecting other entitlements 

• Potential changes would be worked through with relevant Basin governments and relevant 
stakeholders to resolve issues before changes to on-ground arrangements were made 

• Decisions to proceed with removing constraints would be made by Basin governments with 
investment being decided by the Commonwealth on the collective advice of governments, 
and 

• Investing in this potential constraint measure would:  

- provide optimal Basin-wide environmental outcomes, taking into account economic and 
social considerations,  

- include lasting solutions to provide certainty and protection to stakeholders over time, 
and  

- avoid or address any impacts to third parties. 
  



Hume to Yarrawonga business case 

Page 19 
 

3 Environmental benefits 

3.1 Ecological values 
The reach of the River Murray between Hume Dam and Yarrawonga Weir is characterised by a complex 
network of anabranches along a 50-metre-wide main stem. There is an almost-continuous line of riparian 
vegetation along the main channel that is predominantly made-up of river red gums along both banks. 
The reach also contains more than 700 wetlands. 

Overbank flows that inundate private and public land occur when flows approach 25,000 ML/day at 
Doctor’s Point, which is just downstream of the Kiewa River confluence, upstream of Albury/Wodonga. 
Modelling has demonstrated the benefits to both local and downstream flood-dependent ecosystems 
that arise from potentially increasing the regulated flow limit at Doctor’s Point to 40,000 ML/day 
(Murray–Darling Basin Authority, 2012). 

There are also two nationally listed wetlands in this reach: Ryans Lagoon, downstream of Hume Dam; and 
another wetland at the junction of the Ovens and Murray in the upper reaches of Lake Mulwala. 
Although the latter relies largely on flows from the Ovens, and thus not likely to benefit from increased 
flows, it is expected the flows would have benefits for Ryans Lagoon. 

Ryans Lagoon has been identified as ecologically important due to its diversity of species, from macro-
invertebrates to birds that use it for breeding — including species such as the Australian white ibis, 
eastern great egret, rufus night heron, black swan, grey teal and black-fronted dotterel (Department of 
Natural Resources and Environment, 1995). Although Ryans Lagoon has been affected by flow changes, 
land clearing and grazing, it is still a good representation of riverine billabongs in the Hume–Yarrawonga 
reach (Department of Natural Resources and Environment, 1995) . 

A preliminary assessment of species covered under the Environment Protection and Biodiversity (EPBC) 
Act has also revealed that a number of threatened and migratory species are likely to occur in this reach 
(Department of the Environment, 2015). Of these, species likely to benefit from the higher flows include 
the Australian painted snipe (Rostratula australis), silver perch (Bidyanus bidyanus) and Murray cod 
(Maccullochella peelii peelii).  

In Victoria, the Victorian Murray Floodplain Environmental Water Management Plan plan states that 16 
species of native fish are recorded for this area, with seven of them listed under State or Federal 
threatened species legislation. Fish species have different requirements and preferences for habitation in 
large or small wetlands or the main channel, so increasing the diversity of floodplain inundated is likely to 
result in benefits to at least some of these fish species (Jacobs, 2015b).  

The plan also mentions the presence of six species of frogs, 15 snakes and lizards and two turtles, with 
the giant bullfrog and broad-shelled turtle having conservation signficiance (Jacobs, 2015b)). The 
dependence of frogs and turtles on both permanent water and seasonal riverine floodplain habitats 
(Jacobs, 2015b), suggests they would be likely to benefit from higher flows, as more habitat is created.  

Much of the native understorey vegetation, which would have been a shrub layer with an understorey of 
native grasses and sedges, has disappeared from the river red gum woodland. This vegetation community 
in the Hume–Yarrawonga stretch is in fairly poor condition, with much of the riverbank vegetation 
cleared or grazed. River regulation has concentrated flows to high, in-channel flows, rather than more 
variable low flows or high flows that would spill onto the floodplain (Erskine, Rutheford, Sherrard, & 
Tilleard, 1993). This practice has increased the power of the water to erode by up to three times more 
than what it would have been before river regulation. This has had a significant impact on bank stability 
and on bank vegetation persistence (Erskine, Rutheford, Sherrard, & Tilleard, 1993) (Murray-Darling Basin 
Authority, 2014a). 



Hume to Yarrawonga business case 

Page 20 
 

It should be noted that the primary driver for relaxing constraints in the Hume-Yarrawonga reach would 
be to provide benefits to the middle and lower parts of the River Murray. These potential benefits are 
described in this business case in the section on ecological benefits and in Chapter 4 on anticipated 
changes to hydrology. The potential downstream benefits are also explained in more deail in the business 
cases for the Yarrawonga Weir-Wakool Junction reach and the River Murray in South Australia reach. 
However, this proposal would help to deliver a more natural watering regime which would contribute to 
restoring floodplain vegetation and improving riparian health through a more natural wetting and drying 
cycle. It  would also help improve bank stability and reduce erosion in the Hume-Yarrawonga reach of the 
River Murray. Further detail on the environmental benefits that are likely in this reach are described in 
Section 3.3.1.  

 

3.2 Ecological objectives and outcomes 
Relaxing constraints in this key focus area, in conjunction with relaxing constraints in the downstream 
River Murray areas, would contribute towards achieving the site specific ecological targets and flow 
indicators for the Murray region identified as important during development of the Basin Plan. These are 
linked to the Basin Plan’s Environmental Watering Plan objectives and the system-wide environmental 
water requirements targets as well as the site specific ecological targets for each site, defined in the 
Environmentally Sustainable Level of Take report (Murray‐Darling Basin Authority, 2011). 

If combined with relaxed constraints downstream in the River Murray, this potential measure would 
contribute to pursuing the enhanced environmental outcomes of Schedule 5 of the Basin Plan, in 
particular (2)(f) and (2)(g):  

“(f) providing opportunities for environmental watering of an additional 35,000 ha of floodplain 
in South Australia, New South Wales and Victoria, improving the health of forests and fish and 
bird habitat, improving the connection to the river, and replenishing groundwater; and 

“(g) Achieving enhanced in-stream outcomes and improved connections with low to middle level 
floodplain and habitats adjacent to rivers in the southern Murray-Darling Basin.” 
(Commonwealth Government of Australia, 2012) 

The Basin-wide Environmental Watering Strategy identifies maintaining vegetation, wetlands and 
waterbirds as important outcomes; and identifies overbank flows, with water volumes greater than the 
channel capacity, as important to “recharge wetlands and important for floodplain vegetation, fish and 
waterbirds, as well as productivity.” In addition, the Basin-wide Environmental Watering Strategy also 
identifies the importance of using environmental water to mimic natural patterns as this is “most likely to 
produce desired environmental responses” (Murray-Darling Basin Authority, 2014c). 

This potential measure would also align with the river flows and connectivity outcomes identified in the 
Basin-wide Environmental Watering Strategy, specifically:  

“Improved connectivity with bank-full and/or low floodplain flows by 30–60% in the Murray, 
Murrumbidgee, Goulburn and Condamine–Balonne.” (Murray-Darling Basin Authority, 2014c) 

In addition this potential measure could assist in restoring connectivity between the River Murray and its 
surrounding floodplains, also identified as one of the 2014-15 environmental watering priorities:  

“Connectivity in the River Murray System: improve riparian, littoral and aquatic vegetation (e.g. 
Ruppia tuberosa) and native fish populations by increasing ecosystem connectivity through 
coordinating water delivery in the River Murray system.” (Murray-Darling Basin Authority, 
2014d) 







Hume to Yarrawonga business case 

Page 23 
 

 

3.3.3 Potential adverse environmental impacts – within reach and whole-of-system 

The Commonwealth Environmental Water Holder has set out a Framework for Determining 
Commonwealth Environmental Water Use. Under the framework environmental watering should have 
regard to the potential environmental risks, including downstream environmental risks, that may result 
from applying environmental water; and measures that may be taken to minimise those risks 
(Commomwealth Environmental Water Office, 2013). Potential environmental risks include things like 
the possibility of hypoxic blackwater events, and the spread of pest flora and fauna. 

These risks and issues are considered for all environmental watering, but are especially important to 
consider for overbank environmental watering events, as higher flows could exacerbate some of these 
risks. However, the environmental benefits of environmental watering also work to reduce and 
compensate for these risks over the longer term. A more natural environmental watering regime that 
includes some overbank flows would therefore reduce and compensate for these risks more profoundly.  

Generally the risks seem well within the scope of risks that can be managed by current controls.  

A high level assessment of the potential adverse environmental outcomes, including some which are also 
associated with normal environmental watering, is presented in Appendix 2. 

 

3.4 Hydrology of the area and environmental water requirements 
Hume Dam and Dartmouth Dam have changed the flow regime of this part of the River Murray. Prior to 
regulation, the Hume–Yarrawonga stretch of the Murray would have experienced peak flows in winter 
and early spring, and low flows in the summer period. Hume Dam now catches high flows in winter and 
spring, with peak irrigation demand causing high releases downstream during summer and autumn to 
supply irrigation water both locally, via the Mulwala and Yarrawonga irrigation channel system, and 
further downstream (Murray-Darling Basin Authority, 2014b). 

The current regulated operation of the river system provides flows within a range that is largely governed 
by irrigation requirements and minimum flow provisions. Irrigation requirements generally follow crop 
demand patterns and do not vary significantly during the summer irrigation season. Rivers are operated 
to maximise water availability for consumptive use and to limit evaporation losses on floodplains. 
Releases from storages resulting in overbank flows are a consequence of managing storages when they 
are close to full or spilling over, rather than to meet environmental objectives. Over time, such 
operations have led to a substantial decline in floodplain health across the Basin (Murray-Darling Basin 
Authority, 2014a). 

The Snowy Mountains Hydro-electric Scheme has also exacerbated the effects of regulation. The scheme 
was completed in 1972 for the purposes of generating electricity and providing additional irrigation water 
to the west. Construction of the scheme means that, on average, an extra 620 GL per year of water is 
diverted from the Snowy River and directed into Hume Dam, increasing the amount of water that passes 
between Hume Dam and Yarrawonga Weir as regulated flows (Murray-Darling Basin Authority, 2014a). 

During development of the Basin Plan, MDBA established environmental flow indicators which are linked 
to the environmental water requirements and objectives of the Basin Plan. These are outlined in the 
report the proposed “Environmentally sustainable level of take” for surface water of the Murray‐Darling 
Basin: Methods and outcomes (Murray‐Darling Basin Authority, 2011). 



Hume to Yarrawonga business case 

Page 24 
 

Summary 
• This business case investigates the feasibility of  a change in the regulated flow limit from 

25,000ML/day to 40,000ML/day as measured at Doctor’s Point. 
• Environmental flows in the 25,000-40,000ML/day flow range at Doctor’s Point could be used to: 

- deliver longer and/or higher peak events to downstream sites in the River Murray, and 
- fill gaps in dry years where there is environmental water available. 

• Modelling undertaken in 2015 was used to show the total number of opportunities that river 
operators could have to deliver beneficial environmental flows using the new capacity generated 
between 25,000-40,000ML/day as measured at Doctor’s Point. 

• The model is not intended to show when environmental water would be delivered, but provides an 
indication of the total number of times that environmental water could be delivered. 

• This modelling shows an upper limit of change for the frequency, timing and duration of flows in this 
reach if constraints are addressed (relaxed). The modelled changes include the following: 
- More than twice as many flows above 25,000ML/day at Doctor’s Point. 
- Around half as many events that go over 40,000ML/day at Doctor’s Point, as the delivery of 

environmental flows earlier in the year creates airspace and leads to a reduction in spill events 
from Hume Dam. 

- Up to 7 years in a decade could have one or more flows above 25,000ML/day, compared to 
current conditions when an event of this size occurs 4-5 years in a decade. 

- There are often multiple opportunities to deliver environmental water events in one year. Under 
current conditions, 3-4 years in a decade with a flow event over 25,000ML/day will have more than 
one flow event above this height. If constraints are relaxed (i.e. flows up to 40,000ML/day are 
allowed) 6 out of 10 years that have a flow event over 25,000ML/day will have more than one flow 
event above this height.  

- The modelled average duration of flows above 25,000ML/day if constraints are relaxed is around 
13 days, compared to around 17 days under current conditions. 

- The modelled hydrology differs slightly depending on what the constraint at Yarrawonga is relaxed 
to. In general, at Doctor’s Point: 

 the average duration of flow events above 25,000ML/day will be slightly longer if 
constraints are relaxed to 65,000Ml/day at Yarrawonga, and 

 there will be more opportunities to use environmental flow events above 
25,000ML/day if constraints are relaxed to 50,000Ml/day at Yarrawonga.  

- It is important to note that many of the modelled flow events do not go up to 40,000ML/day, but 
that many are only between 25-35,000ML/day. 

• Overall, the modelling is likely to overestimate the number of available opportunities to deliver 
environmental water. 

• The frequency of environmental watering events in the Hume-Yarrawonga reach will depend on many 
factors not able to be considered in the modelling. These include: 
- weather and flow data that will be available 
- the extent to which river operators are able to safely ‘piggy-back’ environmental water on in-

stream flows 
- the goals set by environmental water holders in long-term environmental water plans 
- the final volume of water held for the environment 
- the extent to which constraints in other areas are able to be relaxed, and 
- the changing climate. 

• Any future environmental flows will be delivered according to river operators’ guiding principles 
which include reducing risk and maximising environmental outcomes. 
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4 Proposed operating regime  

4.1 Proposed changes to hydrology 
This business case investigates the feasibility of  increasing the regulated flow limit for environmental 
water releases in the Hume–Yarrawonga stretch of the river from 25,000 to 40,000 ML/day, as measured 
at the Doctor’s Point gauge around 15 km downstream of Hume Dam. The timing of these flows is 
expected to be between June and November when natural tributary flow events usually happen, and 
when the floodplain needs the water most. This timing should also minimise competition for channel 
space by avoiding peak irrigation demands in late spring and summer. 

Flows in this range are still relatively common in this reach, occurring every few years. Modelling 
conducted in 2015 shows that there are many opportunities to improve outcomes in downstream 
reaches of the River Murray by increasing both the number and duration of events in this range when 
flows from Hume Dam can be used to align with tributary flows downstream. This method can be used to 
increase the size of the peak event and water more floodplain, or to extend the duration of a natural flow 
event to keep water on the floodplain for longer. 

The modelling intends to show what is hydrologically feasible by applying one possible method of 
environmental water delivery with the specified volume of environmental water recovered annually 
under the Basin Plan. It is important to note that this modelling is not intended to prescribe a future flow 
regime, but to provide an upper limit for how many times any new capacity created by relaxing 
constraints could be used in order to ensure the cost estimates adequately cover the costs associated 
with mitigating the effects of addressing constraints. Appendix 7 provides more detail on the hydrological 
model and the modelling assumptions and methodology.  

Three modelled scenarios inform the results. These are: 

• the “baseline” flow regime was assumed to be represented by modelling outputs from the 
MDBA’s “baseline diversion limit” (BDL) model run. This is referred to as ‘current conditions’ 
as it provides a starting point for understanding the scale of change that would be observed 
if constraints are addressed or ‘relaxed’ 

• the ‘constraints relaxed’ scenario where the regulated flow limit becomes 40,000ML/day at 
Doctor’s Point and 50,000ML/day at Yarrawonga (YAR50), and 

• the ‘constraints relaxed’ scenario where the regulated flow limit becomes 40,000ML/day at 
Doctor’s Point and 65,000ML/day at Yarrawonga (YAR65). 

The modelling results show that if constraints were relaxed, it might be possible to deliver higher flows in 
the range of 25-40,000ML/day at Doctor’s Point much more frequently to meet the downstream 
environmental needs. The model shows that there are opportunities to deliver flow events that go above 
25,000ML/day to meet environmental needs downstream more than twice as often as those flows occur 
under current conditions, with 160 events compared to 339 (YAR50) or 320 (YAR65). Utilising this 
additional capacity would increase the ability of river operators to achieve a higher and longer flow peak 
in the range of 50,000-65,000ML/day in ecologically significant sites downstream of Yarrawonga, 
including the Barmah and Millewa forests.  

Increasing this flow limit would also contribute to an increase in the number of events in the 60,000-
80,000ML/day flows at the South Australian border, enabling watering of up to 62,000 hectares of 
floodplain vegetation. Further detail on the ecological benefits of these flows is included in Section 3. The 
business cases for Yarrawonga-Wakool and the South Australian River Murray also provide further detail 
on the downstream benefits that would be supported by the higher flow limit in the Hume-Yarrawonga 
reach. 



Hume to Yarrawonga business case 

Page 26 
 

For the most part, environmental water delivery is modelled to occur in relatively wet years when flows 
above 25,000ML/day would often have happened anyway, either as spills or pre-releases from Hume 
Dam. Making environmental releases earlier in the season rather than allowing the dam to fill and spill 
later means that there is more likely to be an alignment of releases with the flows feeding in to the River 
Murray from tributaries. Such coordination and timing of environmental releases is critical in influencing 
higher flow peaks in the Lower Murray.  

The modelled results also show flow events above 40,000 ML/day could be reduced by around fifty 
percent, with over 109 events over 40,000 ML/day at Doctor’s Point modelled to occur under current 
conditions, compared to 56 (YAR50) or 53 events (YAR65) if constraints are relaxed. This is because 
delivering higher environmental flows means that overall there would be fewer spills from Hume Dam as 
water is released earlier in the season and airspace is created. 

Overall, the modelled increase in events translates to more years with at least one event above 
25,000 ML/day. The modelled current conditions show that an event above 25,000 ML/day currently 
occurs 4-5 years in a decade (46% of years) compared to the modelled results if constraints are relaxed 
which show flows 7 years in a decade (69% of years for YAR50 and 68% of years for YAR65). It is also 
important to note that in many years with a flow event above 25,000 ML/day there are there are multiple 
opportunities to deliver flows in the range of 25,000-40,000 ML/day to mimic natural flows. The 
modelling for relaxed constraints represents a slight increase in the number of years with more than one 
event, with multiple events in one year occurring in 3-4 years in a decade or 34% under current 
conditions compared to 6 years in a decade under a relaxed constraint scenario (59% for YAR50 or 58% 
for the YAR65 scenario).  

The modelled flow events over 25,000 ML/day last for an average of about two weeks with constraints 
relaxed (13 days for YAR50, 14 days for YAR65). This compares to an average flow duration of about 17 
days under current conditions. This reduction in average duration is reflected in the higher number of 
shorter duration events in the 25,000-40,000 ML/day range of regulated environmental flows, compared 
to the current regime where a flow above 25,000 ML/day reflects a spill which generally results in a 
higher peak and subsequently a longer duration. 

Implicit in the model is an assumption that operators are able to manage flows above 25,000 ML/day for 
extended periods, because appropriate mitigation options have been put in place. Figure 2 below shows 
a hydrograph with modelled environmental flows and observed mean daily flows at Doctor’s Point for the 
winter-spring period of 2000. The observed, rather than modelled ‘current conditions’ flows have been 
used for the hydrographs in this section as these allow a direct comparison between what actually 
happened and the nature of the changed flows. In general, observed flow events in the recent historical 
record (i.e. after the construction of major infrastructure during the sixties and seventies and changes in 
water sharing arrangements as a result of recent water reform initiatives) closely reflect the modelled 
‘current conditions’.  

Figure 2 shows that in the year 2000 events with flows above 25,000 ML/day could occur four times in 
the winter-spring period under a modelled constraints relaxed scenario that assumes a flow limit of 
40,000 ML/day at Doctor’s Point and a flow limit of 50,000 ML/day downstream of Yarrawonga (YAR50). 
The total number of days that flow is modelled to be above 25,000 ML/day in this period is approximately 
43 days, with the longest event lasting for 16 days. The highest flow peak reaches to ~38,000 ML/day. 
This is compared to the hydrograph of the observed flow events based on mean daily flow during the 
same period, which shows that flows went above 25,000 ML/day six times (the final event in the series 
peaked at <26,000 ML/day so has been excluded) for a total of around 53 days, with the longest flow 
event lasting for 18 days and the highest flow peak reaching to ~83,000 ML/day.  
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Figure 5: Gauged mean daily flow and modelled flows for Yarrawonga winter-spring 2004. 

 

 

While the environmental water delivery approach applied in this modelling follows river operators logic 
and provides an overview of the total number of opportunities available for delivering flows of up to 
40,000ML/day at Doctor’s Point to support downstream demands, this modelling represents only one of 
many potential ways of delivering environmental water. The number of times that flows of this height 
would actually be delivered is likely to be less than what has been indicated by modelling for several 
reasons. Firstly, limitations in the modelling approach mean that in some instances releases from Hume 
Dam will have been requested to achieve a downstream flow height or rate. In practice river operators 
would consider whether the downstream needs could be met by flows from downstream tributaries 
(such as the Ovens, Goulburn and Lower Darling rivers) or by use of Menindee Lakes system. 

The model also shows that flows would be delivered according to natural flow cues downstream 
whenever possible to meet those demands, but does not fully account for decision making by 
environmental water holders or river operators. In some cases river operators may release water from 
Hume Dam in a more conservative way than is modelled to avoid unintended flooding. For example, 
releases from Hume are likely to be smaller than the model suggests if the Kiewa and Ovens are 
experiencing high flows to ensure flows do not exceed the new regulated limit. This conservatism is likely 
to decrease over time as river operators gain confidence in their ability to accurately deliver 
environmental flows up to the new regulated limits for environmental flows.  

Likewise, environmental water holders would have to make decisions about the best use of 
environmental water to look after rivers and wetlands, which won’t necessarily reflect the modelled flow 
patterns closely. For example, environmental water holders might want to water lower parts of the 
downstream floodplain that would not require the use of the 40,000 ML/day flow capacity every time.  
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The modelling approach does not include any adjustment to the SDLs resulting from supply contributions. 
Likewise the need to utilise the additional flow capacity above 25,000ML/day at Doctor’s Point will also 
depend on the extent to which constraints downstream are relaxed, particularly downstream of 
Yarrawonga and in the Goulburn and Lower Darling systems.  

Furthermore, the modelled scenarios described in this section rely on the historical rainfall and flow 
records. It is now widely acknowledged that the climate is likely to be changing and is likely to result in 
less rainfall and warmer temperatures which will contribute to decreased runoff and lower volumes in 
our dams. As is the case with irrigation allocations, environmental water allocations in any year will 
reflect the available water in storages. As the climate changes, environmental water allocations are likely 
to be lower than those we applied in the modelled scenarios.  

 

4.2 How flow rates would be delivered operationally 
Creating a flow of 40,000 ML/day in the River Murray between Hume Dam and Yarrawonga Weir would 
typically be achieved by coinciding releases from Hume Dam with inflows from the Kiewa River. For 
example, if there was a flow of around 7,000 ML/day coming in from the Kiewa, then the release from 
Hume Dam may be 25,000-30,000 ML/day. Topping-up unregulated inflows with environmental releases 
to generate a higher peak flow and/or longer event duration has proved successful and is a common tool 
for water managers. 

The April 2012 river operators and modellers workshop concluded that reaching the target range of flows 
(50,000–80,000 ML/day) in the Lower Murray would require the coordinated release of water from 
multiple valleys to achieve a single event outcome. For example, high flows of 50,000–80,000 ML/day in 
the Lower Murray could be delivered through coordinating releases from storages such as the Hume 
Dam, Lake Eildon and the Menindee Lakes, combined with unregulated flows entering the Murray from 
tributaries such as the Kiewa, Murrumbidgee or Ovens rivers during winter or early spring (Murray-
Darling Basin Authority, 2013c). 

Any regulated environmental release will have to be managed in a way to minimise flood risk. River 
operators are experienced in managing this risk, and use a range of tools to help assess and manage risks 
in delivering environmental water, such as:  

• Bureau of Meteorology rainfall forecasts 
• Rainfall/runoff models 
• MDBA’s operations daily river model 
• Dedicated flood models 
• Annual scenario planning in the Annual Operating Plan, and  
• MDBA is testing the Murray Source model.  

It is possible that easement areas slightly larger than the modelled inundation footprint on private land 
could be purchased to limit the risk of an environmental watering event causing flooding in areas that 
would not otherwise be covered. However, more work needs to be done to determine how large this 
additional ‘freeboard’ or ‘buffer’ area should be to minimise the risk. This would include further work to 
better understand and demonstrate how flood risk would be managed in the context of overbank 
environmental watering. 

4.2.1 Implementing flows incrementally 

All supply, constraints and efficiency measures must be fully operational by 1 July 2024. Leading up to 
2024, mitigation activies would be assessed and place, and incremental flow increses would be trialled to 
ensure mitigation activities are effective. 
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This approach is compatible with key principles that guide river operations.  

These include adaptive management principles, to find better ways to operate the River Murray system; 
and, avoiding unnecessary large-scale changes to river conditions. Generally speaking and where 
possible, time should be taken to carefully consider the potential for any interactions, dependencies and 
implications, for example as a result of large releases from storages.  

The principle of implementing flows in a staged and incremental manner is also consistent with the 
concept of commissioning structures in stages rather than operating at full capacity on the initial event. 
This principle has been applied in the commissioning of environmental works and measures under The 
Living Murray program.  

 

4.3 Principles for river operations 
River Murray system operators apply a set of guiding principles which involve exercising judgement and 
consideration of numerous opportunities, risks, uncertainties and options while maintaining the flexibility 
to effectively respond to conditions and system drivers. The following guiding principles provide the 
foundation for operations in the River Murray system: 

• Apply adaptive management to find better ways to operate the River Murray system. 
Applying adaptive management gives a framework for evaluating and documenting lessons 
learnt, so that they can be applied in the future. The Independent River Operations Review 
Group (IRORG) process is a key part of the adaptive management framework.  

• Contribute to environmental outcomes. This principle applies to demand driven system 
conditions, however it may become increasingly relevant to inflow driven conditions in the 
future if operational constraints to managing higher flows are relieved or resolved. River 
regulation has had significant impacts on both the in-stream, riparian and floodplain 
environment in the River Murray System. River operations have been changing overtime to 
try and reduce these impacts. These changes are supported by major reforms, such as The 
Living Murray program, the Basin Plan and the recovery of water for the environment. River 
operations in the River Murray system contribute to environmental water management and 
delivery in a range of ways, such as providing information to help inform annual 
environmental watering priorities and helping to identify opportunities to coordinate 
environmental watering. 

• Coordinate River Murray System operations with tributary inflows. This principle supports 
the achievement of the general objectives and outcomes for water storage and delivery and 
accounting, River Murray Operations’ assets and environment. It applies in both demand and 
inflow driven conditions. Coordinating River Murray System operations with tributary inflows 
provides for efficient and effective operation of the River Murray system by conserving water 
and minimising undesirable losses or unnecessary transfers between storages while 
maximising water available to the States. 

• Meet water orders, as far as possible. This principle applies during demand driven 
conditions. This principle requires water orders and water entitlements along the River 
Murray system to be met, as far as possible, by river operators making appropriate dam 
releases. A water order may be for consumptive or environmental water use.  

• Other principles. Other principles that guide River Murray operations include: passing floods 
safely; anticipating problems and exercise judgment; releasing water from downstream 
storages first; avoiding unnecessary big changes to river conditions; using historic data, 
information and modelling to guide operations; monitoring and considering relevant climate 
outlooks and weather forecasts; and maintaining open communications. 
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4.4 Policy or operational changes required 
In order to deliver flows in the way investigated in this business case, it would be necessary for the policy 
changes identified as the “Pre-requisite Policy Measures” to be implemented. Protecting environmental 
flows from extraction, delivering environmental water on top of other in-stream flows and using 
environmental water throughout the length of the river are the most significant factors for achieving 
environmental outcomes. Inadequate implementation may reduce the effectiveness of this measure, and 
reduce or entirely offset the SDL adjustment resulting from supply measures (Murray-Darling Basin 
Authority, 2014b). 

If the proposal proceeds, the Objectives and Outcomes for River Murray Operations may need to be 
updated to reflect a new maximum regulated flow rate of 40,000 ML/day at Doctor’s Point for the 
purpose of environmental watering. 
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However, it is recognised that work would need to be done to further investigate inflow scenarios of 
concern to landholders, to ensure appropriate risk minimisation procedures are in place.  

To investigate this risk, consultants were commissioned to develop the scope for a flood risk study. In 
developing this scope, the consultants have spoken to landholders, including some in the Hume- 
Yarrawonga reach, to ensure that this future work would investigate their specific concerns. While a flood 
risk study will not be available to inform this business case, it is anticipated that this work will help to 
inform how environmental water is delivered in the future. Furthermore, provisions have been made in 
the cost estimates to ensure that there would be adequate money to enable slightly larger easement 
areas to be purchased to help ensure easement areas will not be exceeded during regulated 
environmental flows if necessary.  

 

5.2.1.2 Duration 

Landholders have consistently stated that they are concerned about the duration of overbank 
environmental flows. While a few days is generally considered to cause little harm, time-frames over four 
or five days are considered problematic. Landholders commented that they thought the hydrology 
modelling should reflect flows above five days, rather than seven to account for this. Landholders 
consider that flow durations of longer than five days are likely to kill improved pastures; lead to long 
periods of stock exclusion, as saturated land needs to dry out before livestock can be returned; and mean 
that leaving livestock on islands of land with impeded access may be an unviable option due to 
uncertainty about how long feed reserves may last. Landholders with small holdings are considered 
particularly vulnerable, as they may have inadequate feed reserves to provide for all livestock during 
prolonged inundation events and be forced to transport livestock off-farm. The duration threshold of 
events of greater than/less than seven days was based on advice from qualified consultants with 
extensive agronomic experience and is considered an appropriate measure for use in a regional-scale 
model to assess effects on pastures for the purposes of costing impacts in the feasibility phase. However, 
it is possible that local conditions may affect pasture survival in this reach and that five days could be 
investigated as a more appropriate threshold for determining final costs in future work.  

 It is not possible to be explicit about the frequency, timing and duration of future environmental releases 
up to 40,000ML/day, although the upper limit for change has been described in Section 4.1. The cost 
estimates developed this year have been based on this upper limit of change indicated by modelling that 
assumes a flow of between 25,000ML/day-40,000ML/day would be delivered whenever possible, 
whereas in reality this is not the way environmental flows would be delivered in this reach. Thus the costs 
of the productivity losses described above have been costed at the upper level of effects likely to be felt 
by riparian landholders.  

5.2.1.3 Timing 

The MRAG advised that 40,000 ML/day flows would have the least impact in winter and spring, with a 
strong preference for winter flows. The later the flows occur in spring, the less desirable they would be 
for landholders, as inundation means that pasture growth during the warmer spring weather would be 
limited during the inundation and recovery periods, and re-sowing pastures may be impractical on 
saturated land.  

Landholders have also reported that the uncertainty around both timing and duration is causing anxiety, 
with the potential for higher flows ‘hanging over their heads’. As described above, the lack of certainty 
around frequency, timing and duration of flows has been accommodated in cost estimates for the 
business cases by basing costs on an upper limit of flows. 

5.2.1.4 Mitigation measures 
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Payments to establish easements are currently proposed as the main mechanism to compensate 
landholders for the effects of higher flows. Most riparian landholders in this area have previously been 
through an easement acquisition process for easements for the 25,000ML/day flow limit, and thus have 
clear ideas about how the process should be run and conditions that they think should be included in 
easement agreements. Landholders have been adamant that they will not sign up to easements that 
simply allow a ‘right to flood’ at any time, from fears that flows may be delivered with little notice at 
times that they feel could have severely detrimental effects on their businesses, such as during the 
summer months. Such conditions in easement agreements might include specifying times when 
environmental flows could be delivered, i.e. not after a certain date and possibly limiting the duration of 
flows.  

Some landholders have also expressed strong reluctance to participate in an easement process at all. In 
some cases this is due to the ‘once-off’ nature of payments associated with easements, which means that 
future generations in the farming business would not receive compensation for the effects of higher 
flows. People are also fearful that easements, combined with uncertainty about the proposed 
environmental flow delivery regime, have a negative effect on the desirability and value of their 
properties. Furthermore, landholders do not have confidence in the inundation maps that have been 
produced to date. While MDBA has contracted an aerial photography service to be available at short 
notice to photograph an event of around 40,000ML/day when one occurs, it is difficult to predict when 
such an event might occur, so hard to know if and when additional information might be available to 
further validate inundation footprints to be used in an easement acquisition process.  

For these reasons some landholders have suggested that they would prefer to be compensated for the 
effects of flow events as they occur, rather than through a prospective and permanent easement 
agreement. It has been assumed for the purpose of cost estimates in this business case that enduring 
solutions with one-off payments to mitigate the effects of addressing constraints (such as easements) 
would be feasible. An alternative arrangement (e.g. ongoing payment scheme) would be likely to offer 
some savings as costs would only be associated with actual events, rather than the predicted future 
opportunity for events (which may not actually occur). Thus, such an alternative arrangement could be 
accommodated within the existing cost estimates if necessary.  

5.2.1.5 Other issues for riparian landholders 

There were also a few other issues that were raised. This includes concerns that ongoing impacts, such as 
erosion effects and clean-up costs, would occur. Where possible these issues have been considered in the 
cost estimates work in 2015. If the project is progressed to implementation, erosion would need to be 
monitored when flows started to be delivered, however it is important to note that erosion already 
occurs within this reach and is being managed through other programs.  

The burden of ongoing engagement has also been raised as an issue among landholders. Landholder 
representatives on the Advisory Group for Hume-Yarrawonga Waterway Management were heavily 
involved in representing landholder interests during the previous process to establish the right to deliver 
25,000ML/day at Doctor’s Point. However, given the time burden of this activity they wish to have funds 
available to employ appropriate technical experts such as a lawyer and/or valuation expert to undertake 
this role in providing advice to MRAG as the group representing the interests of riparian landholders in 
the reach. Funding for this service has been incorporated into the cost estimates.  

5.2.2 Councils 

There are six councils that have land or assets that may be affected by inundation at flows of above 
25,000ML/day at Doctor’s Point. These councils are Albury City, Wodonga, Corowa, Indigo, Moira and 
Greater Hume. Of these councils, Albury City, Wodonga Council, Corowa Council and Indigo Shire Council 
all have representation on the AGHYWM. 
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Of the potentially affected councils, the only council to raise significant concerns is Albury City Council, 
who have expressed concerns about the potential of higher flows to inundate the road access to existing 
business activities in Norieul Park, including a café that may become isolated at these flows. Council staff 
are also concerned that these higher flows may limit the potential for economic development around the 
river if the flows were delivered frequently or for long durations.  

Albury City Council is also concerned that these flows might inhibit recreation activities such as boating 
and fishing, and lead to an overall reduction in tourism activity in the region. In general, environmental 
flows would be delivered both on top of natural flows, and when they are likely to have occurred in an 
unregulated system. This preference generally correlates with times that are less desirable for recreation 
on or near the river, given the weather is likely to be wet. Thus for the majority of river related recreation 
activities, the impact on the community should be minor at most times.  

Corowa Council has also raised some minor concerns related to the higher flows, including inundation of 
some grassed recreational areas adjacent to the river. While the council believes the grasses used in 
these areas could survive a few days’ inundation, longer periods of inundation are likely to kill these 
grasses. Overall, Corowa Council have expressed that the effects on land and assets are minimal.  

Greater Hume Council has also identified one gravel road that may require an upgrade to ensure 
continuous access for several residents that live near the river.  

The other councils generally feel that the effects of the flows on council infrastructure are likely to be 
small, although this depends on the duration of the flows given longer flows would mean that 
infrastructure such as paved roads and walking tracks suffer significant damage.  

5.2.3 Traditional Owners 

The Yorta Yorta, Wiradjuri, Waywurru, Bangerang and Dhudhuroa nations have been identified as the 
Traditional Owners of Country in the Hume-Yarrawonga reach of the River Murray. Initial conversations 
with these groups, as well as ongoing conversations with representatives from Murray Lower Darling 
Rivers Indigenous Nations (MLDRIN), indicate that in general, overbank flows that benefit country are 
desirable, provided any possible negative effects are addressed. Negative effects include changes that 
may disturb cultural heritage sites, such as changes to levees, and also concern about increasing erosion 
or black water events. These risks are discussed in more detail in Appendix 2. 

Traditional Owner representatives have also emphasised the importance of an engagement process that 
involves people in a meaningful and ongoing way over time, rather than a ‘fly in, fly out’ approach. Given 
the significant overlap of Indigenous Nations between constraint reaches and the high demand placed on 
individual Traditional Owners to meet the needs of governments in providing a voice for their people, a 
coordinated, multi-reach approach is indicated for the ongoing engagement of Traditional Owners in 
constraints work. There is also an opportunity to discuss the possibility of delivering higher overbank 
environmental flows in more general discussions with Traditional Owners about environmental and 
cultural heritage flows.  

 

5.3 Technical feasibility and fitness for purpose of mitigation options 
5.3.1 Details of mitigation activities 

As outlined in previous sections, the main mitigation activities would include: 

• easements over private and public land 
• capital works on private infrastructure (especially bridges and crossings), and 
• reinstatement works on public infrastructure (e.g. roads, bridges, crossings). 
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In addition to the above, mitigation activities could also include: 

• long-term forecasting of, and advice on, overbank flows to enable councils and the local 
community to plan for effective management of flows 

• inclusion of buffers to manage any potential risks of exacerbated flooding e.g. purchase of 
larger easements, and 

• improved rainfall and runoff monitoring to improve models to better assess the risk of 
environmental watering exacerbating flood risks. 

Easements are required on the basis that they would provide water managers with the right to pass 
managed flows, subject to the terms of the easement. The cost of easements would reflect the long-term 
impact of such an arrangement, including the various impacts identified in Section 5 and Appendix 6. 
Easements would be negotiated with landholders through a voluntary process.  

While there is a precedent for such a process (the acquisition of easements to allow higher managed 
flows of up to 25,000 ML/day in Hume-Yarrawonga) considerable time and effort would be required to 
set and manage relationships with affected landowners, gather detailed information relating to impacts 
on individual properties, agree and apply principles by which easements should be costed, and 
implement legal and other administrative arrangements. 

It is recognised that some stakeholders have expressed reluctance to participate in an easement process 
(Section 5.2). Note however that even if an alternative mitigation option were pursued, the impacts and 
costs would be similar.  

Capital works on private infrastructure have been proposed on the basis that they would be necessary to 
maintain access to areas of land which would suffer from “interrupted access” caused by proposed higher 
flows. Works on private infrastructure would need to be negotiated with landholders through the same 
process as easements. Given the landholders in the Hume-Yarrawonga region are currently opposed to 
higher regulated flows in this reach, the time and effort likely to be required to gain agreement for such 
works would be likely to be significant.  

Reinstatement works on public infrastructure have been proposed on the basis that they would mitigate 
the additional impacts of more frequent higher flows on public assets, and would be more appropriate 
than capital works in most cases, as those capital works would either be more expensive, and/or create 
problematic flow-on effects (e.g. raising a road would effectively create a new levee, and re-direct flows 
to other locations, leading to further issues). 

It is proposed that agreements would need to be negotiated with individual councils or asset owners, 
through which those councils or asset owners would agree to a specified flow regime being allowed to 
affect their assets in perpetuity, and upfront funding would be provided in consideration for such an 
arrangement. Similar to the proposed easements, time and effort would be required to set up and 
manage arrangements with affected asset owners, agree on details of the impacts on their assets, agree 
on the basis by which costs would be met, and implement legal and other administrative arrangements. 

Further details of the proposed steps in implementation are included in Section 8. 

5.3.2 Principles/ process for determining mitigation options 

When determining the specific mitigation options to address each impact, this business case has assumed 
that the process should start with a least cost option, but consider using a higher cost option in order to 
ensure that the measure effectively and appropriately mitigates the impact, including: 

1. that the affected parties are not worse off 
2. that any safety considerations (such as critical public access routes) are not compromised 
3. that measures would help communities adapt to a changed flow regime 









Hume to Yarrawonga business case 

Page 48 
 

6 Complementary actions and dependencies 

6.1 Interactions with other constraint measures 
Due to the dependencies between them, the three parts of the Murray — Hume to Yarrawonga, 
Yarrawonga to Wakool Junction and the lower Murray — should be considered as a single package. 
Without relaxing constraints in all three key focus areas, it would not be possible to take advantage of 
relaxed constraints in just one part of the River Murray (Murray-Darling Basin Authority, 2014b). 

The River Murray contains important environmental assets throughout each of the three River Murray 
constraint areas. Relaxing constraints along the main stem of the River Murray could provide some of the 
greatest environmental outcomes, particularly if regulated releases can be timed, based on natural cues, 
to combine with unregulated flows from the Kiewa, Ovens, Goulburn and/or Murrumbidgee rivers to 
build a flow of 60,000 to 80,000 ML/day at the South Australian border. For example flows from Hume 
Dam could be used to connect with tributary flows downstream to increase the size of the peak event 
and water more floodplain, or to extend the duration of a natural flow event to keep water on the 
floodplain for longer. 

The majority of flows into the lower River Murray system come from the Upper Murray, Goulburn, 
Murrumbidgee and Darling Rivers. The Upper Murray is usually the dominant contributor to a target 
event in the Lower Murray, and therefore the characteristics of flows in the Lower Murray can usually be 
directly correlated with those in the upper Murray. An increase in upstream flow leads to a linear 
increase in the probability of a successful watering event downstream.  

As a result of the high level of hydrologic connectivity the three River Murray constraints proposals are 
inherently interrelated. A coordinated and integrated approach to these measures is required to enable 
system-wide benefits along the length of the River Murray. Recognising this, ministers requested that 
work should proceed as an integrated package for the three River Murray key focus areas. 

 

6.2 Interactions with Prerequisite Policy Measures 
Protecting environmental flows from extraction, delivering environmental water on top of other instream 
flows and using environmental water throughout the length of the river are the most significant factors 
for achieving environmental outcomes. Inadequate implementation may reduce the effectiveness of this 
measure, and reduce or entirely offset the SDL adjustment resulting from supply measures (Murray-
Darling Basin Authority, 2014b). 

In Victoria, the legislative arrangements to support implementation are already in place. These 
arrangements are reflected in the draft implementation plan for pre-requisite policy measures, submitted 
to the MDBA in August 2015. The plan also identifies opportunities to improve implementation, 
operability and transparency of the pre-requisite policy measures. These focus on actions to improve the 
environment under which they take place.  

NSW has also prepared a draft implementation plan, and is continuing to consult with stakeholders prior 
to finalisation of the implementation plan. 

6.3 Interactions with other supply measures 
Some supply measures would benefit from constraints in the River Murray being relaxed. Supply 
measures with such potential interactions in the River Murray include: 

• Hume Dam airspace: supporting the operators’ flexibility and adaptability by improving the 
airspace rules and management options could change spill behaviour which may increase the 
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risk of flooding public and private land. This constraints measure would significantly help to 
address the impacts on landholders and potential liabilities for governments. 

• Menindee Lakes Water Savings Project: if the outlet capacity is to be increased and higher 
flows are released in the Lower Darling. 

• Modification of Locks 8 and 9 weir pool raising and lowering: if there are impacts on private 
property. 

• The Living Murray works and measures: to maximise the efficiency of operation of The Living 
Murray works and measures, icon sites would benefit from being able to deliver water to and 
operate structures at higher flow rates (in particular Koondrook-Pericoota), and 

• Nine proposed Victorian works and measures. 
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7 Costs and funding arrangements 

7.1 Costs of mitigation measures  
The estimated costs for the proposal being investigated in this business case, in the Hume-Yarrawonga 
reach, reflect what would be required to implement the mitigation activities identified in Table 8 (Section 
5.1). The estimated costs incorporate an escalation factor of 2.68 percent per year for each year between 
2014-15 and project implementation.4 This is consistent with Commonwealth requirements for cost 
escalation in supply and constraints measure business cases. 

The Hume-Yarrawonga reach is being considered as part of the overall Murray system. Because of this, 
costs in the Hume-Yarrawonga reach would be influenced not only by the proposed change in operating 
regime in the Hume-Yarrawonga reach (i.e. regulated flows of up to 40,000 ML/day), but also by the 
proposed change in operating regime in the downstream Yarrawonga-Wakool reach.  

Accordingly, cost estimates that have been developed for the Hume-Yarrawonga reach are based on the 
two potential changes in operating regime that were previously investigated in the Yarrawonga-Wakool 
reach: a relaxation of constraints to allow maximum regulated flows of 65,000 ML/day downstream of 
Yarrawonga Weir (“YAR65”), and an alternative scenario whereby maximum regulated flows would be 
50,000 ML/day downstream of Yarrawonga Weir (“YAR50”). Lower flow rates are currently being 
investigated in the Yarrawonga-Wakool reach concept plan. 

These earlier alternative scenarios in the Yarrawonga-Wakool reach would affect the modelled flows in 
the Hume-Yarrawonga reach, and the costs presented in this draft business case for the Hume-
Yarrawonga reach are based on modelling of these earlier scenarios as a conservative approach to cost 
estimates. Broadly speaking, under a “YAR65” scenario it is expected that there would be a slightly 
smaller number of flow events in the Hume-Yarrawonga reach compared to the “YAR50” scenario, but 
with those events being on average slightly longer in duration.  

Note that the estimated costs for the YAR50 scenario are marginally higher than those for the YAR65 
scenario (Table 12). This reflects the fact that the YAR65 scenario envisages fewer high-flow events. 
However, the difference in costs is small. 

 

                                                             
4 Costs have been escalated according to the following assumptions regarding timing of implementation: 

• Easements and infrastructure on private agricultural land are negotiated and implemented over the period 2017 
to 2022  

• Capital works on public infrastructure are undertaken over the period 2015 to 2020 (escalating until 2025 would 
add around $0.8M) 

• Reinstatement works are undertaken over the period 2021 to 2051. 
• Mitigation measures for specialist activities are undertaken over the period 2017 to 2047. 
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13 Appendix 4 – Stakeholder Engagement Plan 2016-2023 

13.1 Purpose  
This communication and engagement plan outlines key considerations and tasks for engaging with Hume-
Yarrawonga stakeholders during the planning and implementation phase of the Constraints Management 
Strategy in the Hume-Yarrawonga reach from 2016 through to 2024. Figure 9 (below) outlines the broad 
phases of work under the Constraints Management Strategy first identified in 2013.  

 

Figure 9: Three broad phases of the Constraints Management Strategy. 

 

Through 2014-15 research was undertaken to investigate whether it would be possible to increase the 
regulated flow limit from 25,000ML/day at Doctor’s Point to 40,000ML/day for the purpose of delivering 
environmental flows. To understand what this would mean for communities, MDBA used maps that 
showed the inundation extent of flows to start talking to communities about what relaxing constraints 
would mean for them, and how the effects of such flows might be mitigated.  

In the Hume-Yarrawonga reach the Advisory Group for Hume-Yarrawonga Waterway Management 
(AGHYWM) has played a key role in helping to inform the understanding of what higher environmental 
flows could mean for the community. The group meets biannually and includes representatives from 
most of the affected local councils, state government agencies, and the executive members of the 
Murray River Action Group (MRAG), a group that represents the interests of riparian landholders in that 
reach. It is proposed that the AGHYWM should continue to play a key role in future constraints work.  

At the conclusion of the second phase of work in 2015, Basin ministers will decide which constraint 
measures should move ahead to planning and implementation (June 2016). 

Implementation of constraints proposals is contingent on confirming that  mitigation measures have 
addressed the effects of relaxing constraints and that communities are fully supportive. Where it is 
agreed to proceed to next steps,  the majority of further investigative work for this measure will include 
additional consultation with individual landholders about the feasibility of acquiring easements,  options 
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for the upgrade of private infrastructure, such as improved creek crossings or culverts, and options for 
the reinstatement and capital works to ensure that impacts on public infrastructure are mitigated. 

If work moves from feasibility into planning and implementation, states and the Commonwealth need an 
understanding of the scope of communications and engagement work needed over the next eight years.  

The following stakeholders have been involved in work to date and would continue to be involved if the 
project progresses to implementation. 

Government 

• Basin state governments 
• Commonwealth Government, including the Department of Environment and the 

Commonwealth Environmental Water Holder. 

 

External 

• regional communities in the key focus areas, including potentially impacted landholders and 
land managers, local governments, business owners/operators and Traditional Owners 

• state-based natural resource management organisations 
• state water authorities responsible for river operations 
• irrigation companies 
• conservation groups 
• industry and peak bodies 
• Basin communities outside the key focus areas. 

 

13.2 Scope and community needs 
It is extremely important to set accurate community expectations about the scope (purpose and scale) of 
engagement being undertaken during different stages of the project, given this is potentially an eight-
year proposition of significant complexity.  

There are significant uncertainties yet to be resolved, for technical work, policy and of course community 
needs. For the community, an eight year planning and implementation process leading to a change in 
river management is likely to be challenging for a number of reasons: 

• Another government process hanging over them, especially as it is on the back of a significant 
period of change (drought and water reform) 

• General weariness of reform/change  
• Distrust of government and government processes 
• Lack of empowerment – ‘this is being done to them’ and some may find it difficult to identify 

how they can input to the process and control their individual outcome 
• Distrust of technical work (e.g. inundation mapping accuracy) 
• In some areas, lack of any recent exposure, ‘lived experience’ of variable river flows, except 

for individual and community memories of large scale flood damage 
• ‘Fear the worst’ – someone will ‘stuff up’ and cause damaging flooding 
• Don’t see that there is anything wrong with the river and why you would want or need to 

change current river management. Hard for many landholders to see the need for change, i.e. 
the why that could help them move towards accepting change 

• Extended timeframe and therefore extended uncertainty, which affects things like property 
sales and planning and investment decisions, and links to community wellbeing. 
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• Uncertainty about what the future will look like when trying to plan and adapt – for riparian 
landholders, uncertainty about the process, how big, when and how often overbank flows 
might happen, what the notice would be, how exactly individuals will be affected in terms of 
farming/using the river flats, and how do they get swift and fair compensation if something 
goes wrong. 

• Perception that this work is about getting water to fish, frogs and wetlands, but at the 
expense of hurting individuals, businesses and communities. Perception of harm to upstream 
communities to get water to downstream areas. 

• Likely to be frustration waiting for the level of technical detail to get down to an individual or 
detailed-design level. 

• Water and water reform is always highly charged in the community and politically sensitive. 

 

From the above: 

• Engagement needs to be very clear about what people can influence, with significant early 
and continuing input into expectation management. 

• Distrust, fear and political sensitivity means that there should be a commitment across the 
project to providing accurate and timely information to demonstrate transparency. 

• People may need to be able to access independent advice if they don’t trust the process or 
the process is highly technical, and this should be built into those parts of the project where 
individual negotiations are likely to occur. 

• Need efforts to get down to the individual property level as soon as possible to provide 
accurate information about the process, establish relationships that need to be sustained 
over the long term, and start fostering a constructive process where people can start to adapt 
to change. 

• Establish ways to support community members getting involved and staying informed about 
sub-components of the project that require significant development and design over time 

• Establish processes for community members to get involved with ground-truthing and 
improving the accuracy of developing technical work. 

• If possible, aside from the focus on ‘direct impact’ engagement work, include scope for 
community wellbeing and resilience engagement, allowing those indirectly touched to adapt 
to change around them. 

 

13.3 Outline of phasing and work themes for 2016-2024 
An eight year planning and implementation phase is too unwieldy. It needs to be broken down into a 
number of phases to better reflect project development as well as provide points in time to evaluate 
project progress, risks and any need for modification. Similarly a complex project involving public and 
private land and infrastructure along hundreds of river kilometres needs to be broken down into a 
number of work themes.  

The structure provided in the Implementation Plan (Appendix 3) outlines the broad phases of work that 
need to be completed to mitigate against the impacts of constraints. The activities detailed in the 
implementation plan do not fully account for all of the activities that would need to be considered in 
successfully implementing constraints projects. In particular there is significant scope to work with 
communities and interest groups that would benefit from both the improved infrastructure assets that 
may be constructed to address constraints and through the eventual delivery of overbank environmental 
watering events. Activities to promote the achievement of key milestones, for example the completion of 
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a new regional bridge, or the delivery of the first overbank flows, provide significant opportunities to 
promote the work of Basin governments in meeting the objectives of the Basin Plan. Engagement and 
communication activities relating to the local and Basin-wide benefits of addressing constraints would be 
considered when the final package of works and detailed timeframes for delivery have been developed.  

The Implementation Plan (Appendix 3) outlines the following phases of work that need to be completed 
to address constraints: 

• governance arrangements 
• information refinement 
• private tenure mitigation options 
• public tenure mitigation options 
• delivery of increased flows. 

By considering the information provision and feedback needs at each of these phases it is possible to 
broadly map out an approach to communications and engagement with directly affected stakeholders. 
Table 22 provides some details on important implementation tasks that require communication and 
feedback from stakeholders directly affected by the implementation work. The party responsible for 
leading engagement activities has not yet been included, but would be confirmed when the NSW 
Victorian governments have finalised their preferred governance arrangements if the project proceeds. 
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• VIC Landuse data 2014, Australian Bureau of Agricultural & Resource Economics & Sciences 
(ABARES) 

15.2 Public infrastructure  
15.2.1 Context and scope 

During the CMS prefeasibility phase, URS engineering consultants were engaged to investigate the costs 
associated with potential infrastructure works to mitigate the impacts of higher environmental flows – 
for example, works on roads or river crossings.  

URS developed a desktop-based model which assumed that “unit rates” could be used to estimate the 
costs of infrastructure work. Desktop-based GIS analysis was used to identify what infrastructure would 
potentially be affected, through assessment of the intersections between GIS-based infrastructure 
datasets, and modelled inundation maps at different flow rates. URS also assessed the costs associated 
with a small selection of specified larger infrastructure items.  

In 2015 AECOM was engaged to undertake work during the CMS feasibility phase, to build on and refine 
the assessment undertaken by URS in 2014. AECOM undertook this work in the following key focus areas: 
Hume-Yarrawonga, Yarrawonga- Wakool, River Murray in South Australia, Murrumbidgee, and Goulburn.  

Note that AECOM considered only public12 infrastructure. Infrastructure on private agricultural land was 
considered separately by GHD through the private agriculture project. 

15.2.2 Approach to assessing impacts and mitigation options 

AECOM refined the prefeasibility costing work by: 

• creating a spatial (GIS) database of available information 
• identifying assets at risk, in consultation with regional stakeholders  
• developing responses/treatments for assets at risk 
• preparing an estimate of probable cost for response/treatment measures, and 
• undertaking an assessment of the total cost for each reach. 

A key element of the project was working with on-ground stakeholders to ground truth assumptions and 
modelled inundation outcomes of infrastructure that would be affected at the specified flow rates. 
AECOM engaged with the following stakeholders through a combination of phone calls and regional 
visits: 

• Albury City 
• Corowa Shire 
• Wodonga City 

                                                             
12 For the purposes of this project “public infrastructure” included: 

• transport infrastructure (e.g. roads, crossings, bridges) which is owned or maintained by governments (e.g. local 
councils)  

• stormwater and sewerage infrastructure which is owned or maintained by local councils  
• levees which are owned or maintained by local councils and which are used to help manage the effects of higher 

river levels and/or significant rainfall events 
• river operation infrastructure (e.g. locks, weirs, floodgates, regulators) which are publicly owned or maintained 
• irrigation infrastructure (e.g. irrigation channels, drainage canals) which is owned or maintained by corporate 

entities (e.g. irrigation companies), even where those corporate entities are privately owned and operated (e.g. 
Murray Irrigation Limited).   

Similar infrastructure which is owned or maintained by agricultural landowners (e.g. roads, crossings, bridges, levees on 
private agricultural land, private irrigation pumps) was outside the scope of this project.   
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AECOM also utilised a number of datasets as part of their analysis: 

• Collaboration between CSIRO & Murray–Darling Basin Authority (MDBA) 2015, Flow 
inundation modelling (65K, upper limit extent) 

• Collaboration between CSIRO & MDBA 2014, Flow inundation modelling (20K, 35K, and 50K 
extents) 

• Digitised Point crossings, NSW LPI Digital Topographic Database, 2014 
• Point Crossings, VICMAP, 2014 
• Roads on private land and public land, NSW LPI, 2014 
• Roads on private land and public land, Victoria DELWP, 2014 
• NSW LPI 2014 Cadastre of Public land 
• VICMAP 2014 Crown land Public Land Management (PLM25), Victoria DELWP 
• River Murray Water Main Structures and Hydrologic Indicators sites, MDBA 2008. 

15.2.4 Peer Review 

The MDBA engaged a Principal Engineering Consultant from GHD Pty Ltd, to peer review the draft 
technical analysis and recommend changes that should be addressed in the final technical report.  

Specific issues that were considered in the review included: 

• any risks around the engineering assumptions in the project methodology  

• identification of potential gaps in the engineering analysis, to ensure that the costing estimates 
are as robust as possible 

• improvement and any extra data required for analysis. 
• review of contingencies 
• appropriateness of proposed mitigation options 
• any other matters of consequence which the consultant considered would have a material 

impact on the costings.  
 
AECOM considered and addressed the issues raised in the peer review in their final technical report.  

15.3 Implementation costs  
15.3.1 Context and scope 

A key consideration in planning for implementation of CMS mitigation measures is potential engineering, 
planning and environmental approvals. Jacobs was engaged to provide expert advice regarding the scope 
and resourcing that might be associated with such implementation requirements. The consultants: 

• undertook a stocktake of approvals and engineering requirements for implementing 
infrastructure works 

• quantified additional contingency costs relating to the planning approvals, engineering design 
work and construction activities, and 

• explored how potential governance options could have an impact on the infrastructure 
delivery of the CMS. 

15.3.2 Findings 

Jacobs recommended that some considerations be taken into account in the implementation phase, as 
summarised below. These recommendations were incorporated into the discussion in Section 7. 
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15.4.4 Peer Review 

The MDBA engaged a Principal Engineering Consultant from GHD Pty Ltd, to peer review the draft 
technical analysis and recommend changes that should be addressed in the final technical report.  

Specific issues that were considered in the review included: 

• any risks around the engineering assumptions in the project methodology  

• identification of potential gaps in the engineering analysis, to ensure that the costing estimates 
are as robust as possible 

• improvement and any extra data required for analysis. 
• review of contingencies 
• appropriateness of proposed mitigation options 
• any other matters of consequence which the consultant considered would have a material 

impact on the costings.  
 
Jacobs considered and addressed the issues raised in the peer review in their final technical report.  
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16 Appendix 7 – Summary of modelling approach 

MDBA modellers undertook the hydrological modelling which informed this business case. The MDBA has 
long-established hydrological modelling capacity and has been developing models since the 1980s to 
inform water sharing arrangements in the River Murray System. 

The constraints modelling was built on the existing Basin Plan modelling framework. The MDBA’s MSM-
BigMod platform was used for the River Murray, and NSW’s IQQM and Victoria’s REALM platforms used 
for the Murrumbidgee and Goulburn System respectively. These are established modelling platforms and 
accepted as industry best practice for the Southern Connected System, and were used to inform the 
Basin Plan in 2011-12. 

State hydrological experts provided advice to inform the assumptions used in the modelling. 

 

16.1 Hydrological modelling method 
The modelling approach considered the Southern connected system (i.e. the River Murray System, 
Goulburn and Murrumbidgee) as an inter-connected single hydrologic unit. For the Albury-Yarrawonga 
reach, flows of up to 40,000 ML/day at Doctor’s Point were modelled. For the Yarrawonga-Wakool 
Junction Reach, flows of up to 65,000ML/day downstream of Yarrawonga Weir were modelled with an 
alternative scenario of up to 50,000ML/day.  

The method applied in the modelling aims to mimic natural flow cues and uses a probability-based 
approach to calculate environmental demands. 

The model uses historical inflow data to determine environmental water delivery based on natural flow 
cues that reflect dry and wet cycles and natural variability. For the purposes of the model, environmental 
flow demands for winter and spring seasons are placed at locations throughout the system. The locations 
are specified based on the delivery patterns to meet the environmental water requirements used to 
inform the SDLs in the Basin Plan. The contribution of regulated flows is capped at a maximum limit for 
the delivery of flows within the Southern connected system. These demands trigger water to be released 
from storages to meet environmental demands, which are limited as in Table 36. The limit provided in 
the table is an absolute upper limit and is likely to be effectively utilised only during very wet years. For 
relatively dryer years, this limit is much lower as determined by limit-curve based on percentiles of 
monthly cumulative natural flows.  

The model assumes environmental flows are limited by channel capacity (also set out in Table 36); the 
maximum allowable limit for each location; environmental water allocation; and other operational 
constraints.  

Environmental demands are then estimated as a fraction of natural (without development) flows at each 
location. The fraction that is applied is calculated monthly based on percentiles of monthly cumulative 
natural flow data for the June to May water year. The fractions are relatively higher for the Winter-Spring 
months in the wetter years than for those months in the relatively drier years. The wetter years and drier 
years are identified based on monthly cumulative inflows to headwater storages, such as Hume dam in 
the upper Murray, and Burrinjuck dam in the upper Murrumbidgee. During extremely wet and dry years, 
particularly the wettest 10% of the years and driest 10-30% of years on record, environmental demands 
are not applied. The environmental demands are then used as inputs to the model.  

The model produces daily estimates of environmental releases from storages, over a modelled 114-year 
period from 1895 to 2009. The 114-year sequence of daily model outputs was used to inform the 
business cases through: 
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1. The costs that would be incurred in implementing mitigation options (e.g. easements or 
infrastructure works) would reflect the outcomes of negotiations with stakeholders, who would 
need to agree to those options, and associated funding, before they can be implemented. 

2. If mitigation options (e.g. easements and/or infrastructure works) were to be pursued, 
negotiations over costs would need to be with reference to a “baseline” which stakeholders can 
relate to (i.e. represents their recent lived experiences). 

3. The “BDL” flow regime is an appropriate representation of this baseline. A non-modelled 
baseline (e.g. actual flows) would not be appropriate as it would not be possible to compare it to 
the “relaxed constraints” modelled 114-year flow regime. 
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Figure 10: The inundation extent of flows of 25,000ML/day and 40,000ML/day as measured at Doctor’s 
Point in Albury/Wodonga on the River Murray. 

 

 

Figure 11: The inundation extent of flows of 25,000ML/day and 40,000ML/day as measured at Doctor’s 
Point near Howlong in the Hume-Yarrawonga reach. 


