
 

 

1. Title of measure South Australian Murray Key Focus Area 

2. Proponent undertaking the measure South Australia 

3. Type of measure Supply (constraint measure submitted as supply) 

4. Requirements for notification 

a) Date by which the measure entered 

into or will enter into operation 
Must be before 30 June 2024 

The measure will be operational by 30 June 2024. 

b) Confirmation that the measure is not an 
‘anticipated measure’ 
‘Anticipated measure’ is defined in section 7.02 
of the Basin Plan to mean ‘a measure that is 
part of the benchmark conditions of 

Yes.it is a new project (not already incuded in the benchmark 
conditions) 

c) Confirmation that the proponent 
state(s) undertaking the measure 
agree(s) with the notification 

Basin Plan 7.12(3)(c) 
Joint proposals will need the agreement of all 
proponents 

Yes. 

5. Surface water SDL resource units affected by the measure 

 
 

This measure identifies all surface water resource units in the Southern Basin region as affected units 
for the purposes of notifying supplying measures. The identification of affected units does not 
constitute an agreement between jurisdictions on apportioning the supply contribution.  

6. Details of relevant constraint measures 

 Due to the high level of hydrological connectivity, this measure is closely linked to all constraints measures 
in the southern connected basin, including the Hume to Yarrawonga, Murrumbidgee, Yarrawonga to 
Wakool, and Goulburn proposals. 

7. Date on which the measure will enter into operation 

 The date by which the measure will enter into operation is 30 June 2024. 

8. Details of the measure 

a) 
 

Description of the works or measures 
that constitute the measure 

 

Measures to address physical and policy constraints to the 
delivery of higher regulated flows at 80,000 ML/day at the 
South Australian border. The River Murray in South Australia 
Constraints Measure Business Case was provided to the Chair 
of the Sustainable Diversion Limit Adjustment Assessment 
Committee on 30 March 2016 (Attachment A). 

 
This measure aims to achieve the environmental objectives of 
filling wetlands, flushing of organic matter to improve water 
quality, provide organic matter and other food sources between 
the floodplain and river channel, and improve lateral and 
longitudinal connectivity facilitating movement of fish and other 
fauna. 
 
Section 5 of the Business Case summerises the mitigation measures 
investigated during the Feasibility Phase of the Constraints 
Managemnt Strategy. The potential impacts and mitigation 
measures are summerised at Table 7, and high level costings are 
provided in Section 7 and specifically Table 8 in the Business Case 
(Attachment A). 

Amendment date: 28 June 2017 



 

   
A number of infrastructure and operational activities will need to 
be undertaken to achieve the relaxation of constraints, including 
activities to avoid or mitigate third party impacts resulting from 
inundation of public and private land. Activities may include: 

a) Negotiating agreements with landholders for easements 
or other measures to allow inundation of low lying land; 

b) Relocating private pumping infrastructure higher up river 
banks above anticipated flow levels, or improving the 
infrastructure allowing pumps  to be easily moved; 

c) Increasing the height of low lying infrastructure, including 
crossings and roads, above anticipated flow levels; 

d) Improving and maintaining low lying roads that will be 
inundated by anticipated flows to ensure they are in 
good condition following events; 

e) Implementing erosion control measures to maintain 
public and private land after inundation; 

f) Installing pumps for stormwater systems where 
stormwater gates may have to be closed during events; 

g) Implementing notification systems so the community has 
the ability to undertake management measures prior to 
and during higher flows. 

The location of the focus area of the proposal is shown in Figure 
2-1 and described in Section 2.1 of Attachment A. 

b) Capacity of the measure to operate as a 
supply measure 

‘Supply measure’ is defined in section 7.03 of the 
Basin Plan to mean ‘a measure that operates to 
increase the quantity of water available to be taken 
in a set of surface water SDL resource units 
compared with the quantity available under the 
benchmark conditions of development’. 

Yes. 

c) Geographical location of the measure 
 

The River Murray and its floodplain, between Hume Dam and 
Yarrawonga. 

 
See Section 2.1 and Figure 1 of Attachment A. 

d) Spatial data describing the inundation 
extent associated with the operation of 
the measure 

 

An initaial assessment of the inundation extent associated 
with the constraint measure along the River Murray in 
South Australia has been made using hydraulic models as 
described in Appendix 8 of Attachment A. 

 
It is intended that inundation extent will be further 
investigated during the implementation phase, including 
through flow trials and observation. 

e) Representation of the measure in 
the MDBA modelling framework 

 

The MDBA will represent the proposed operating strategy and 
water use in the MSM-BigMod model. 



f) Representation of each operating strategy 
in the MDBA modelling framework. 

Information on modelled effects on flow and hydrology 
can be found at Section 4 and Appendix 7 of 
Attachment A of the South Australian Business Case. 
However, it is noted, that updated Murray-Darling 
Basin authority (MDBA) modelling will be required to 
assess the effects as a supply measure including the 
effects of upstream constraints measures on flows to, 
and hydrology of, the River Murray in South Australia. 

Attachments: 

A DEWNR, 2015 South Australia Constraints Measure Business Case 
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20 July 2015  Edits from RMC SC 4 

24 August 2015   Provided to RMC SC 05 accepted changes in 

document 

10 September 2015  Edits from RMC SC 5 

15 September 2015  Merge comments from MDBA into one document 

and ‘tidy up’. 

22 September 2015  Changes to Sections 6 and 8.  New Appendix 6 

(projects) and placeholder for Appendix 7 

(hydrology). Accepted all changes 

24 September 2015  

 

Compared version received from SA 24 Sept. SA 

Edits 
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relating to impacts and costs 
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review 
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DEWNR edits included and sent to MDBA for final 
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23 November 2015 MDBA Comments on version provided by DEWNR on 20 

November 
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The River Murray in South Australia Constraints Measure Business Case has been funded from the 

Australian Government’s Water for the Environment Special Account as part of implementing the Murray-

Darling Basin Plan 
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Executive Summary 
Under the Murray-Darling Basin Plan, Basin State Governments and the Commonwealth committed to 

preparing and progressing the Constraints Management Strategy (CMS). The Commonwealth 

Government has set aside up to $200 million to address constraints in the Water for the Environment 

Special Account, which will be released following funding decisions by Basin State Ministers by 

30 June 2016 as part of the sustainable diversion limit adjustment mechanism. 

Defined as the physical and operational practices that restrict the volume of water and in particular 

environmental water that can be delivered through the system, the relaxation of constraints is an integral 

part of the commitment to restoring the health of the Basin. The Murray Darling Basin Authority (MDBA) 

released the Constraints Management Strategy in 2013. It identified seven key focus areas for which 

further investigation and consideration should follow throughout three key phases: prefeasibility, 

feasibility and planning and implementation to 2024. 

In 2014 MDBA conducted prefeasibility technical assessments which was refined during feasibility 

analysis in 2015. Pursuant to the Constraints Management Strategy, Basin State Governments and MDBA 

have prepared a suite of business cases to assist Ministers in allocating the $200 million. 

This business case relates to the River Murray in South Australia. It is part of an integrated package of 

business cases regarding the River Murray, with the Governments of New South Wales and Victoria 

preparing business cases for the Hume to Yarrawonga and Yarrawonga to Wakool Junction reaches. 

The feasibility analysis (including costing and hydrological modelling) that is summarised in this business 

case has been prepared assuming various flow rates at upstream key focus areas. In particular this 

business case assumes that at the Yarrawonga to Wakool reach a flow rate range of between 50,000 to 

65,000 ML/day will be coordinated with natural flows and higher flows in other reaches to achieve flows 

of up to 80,000 ML/day at the South Australian border. It is important to note that no final decisions on 

flow rates have been made and will part of Ministers’ considerations as part of broader Basin Plan 

implementation.  

The purpose of this business case is to demonstrate and provide details of the: 

1. benefits to be gained from relaxing constraints; 

2. proposed hydrological operating regime for river operators where constraints are relaxed; 

3. proposed works and measures which will need to be undertaken to relax constraints; and 

4. estimated costs required for those works. 

This business case summarises the learnings to date gained from communities and stakeholders 

consulted since 2013.  In June 2016, Basin State Ministers will decide how relaxing constraints forms part 

of the broader sustainable diversion limit adjustment mechanism before further planning and 

implementation of the CMS from 2016 to 2024. 

Benefits of relaxing constraints 
The River Murray is a highly regulated system delivering water throughout the Basin for consumptive, 

agricultural, irrigation and environmental uses. The delivery of water throughout the Basin and ultimately 

to the River Murray in South Australia occurs pursuant to planning and operating regimes that currently 

result in a mostly stable river system; where water is managed through various dams, storages, locks and 

weirs and delivered in ways to meet the various needs. This system has been influenced by drought 

cycles and prioritising economic and consumptive needs. However, it means that the flow of water 

throughout the Basin is vastly different and lacks the seasonal peaks and overbank flows that routinely 
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watered the upper and middle parts of the floodplain, flushed salts, maintained longitudinal connectivity 

and supported plant and animal communities. So much so that under current development conditions, 

the average annual flow to South Australia is modelled to have been reduced by 52% compared to 

“without development” conditions.  

An important component of achieving the enhanced environmental outcomes defined under Schedule 5 

of the Basin Plan is removing or easing constraints to provide opportunities for environmental watering 

of an additional 35,000 hectares (ha) of floodplain in South Australia, New South Wales and Victoria. The 

modelling conducted by the MDBA in 2012 indicated that addressing constraints is the key driver to 

pursue this enhanced environmental outcome.  

Under the 2012 modelling scenario, flows to South Australia need to reach 80,000 megalitres per day 

(ML/day) occurring 18% of years for a total duration of 30 days (with a minimum duration of 

7 consecutive days) between June and May to pursue the 35,000 ha of additional floodplain benefit. 

Removing or relaxing constraints across the Basin is critical to delivering this outcome. Having the 

capacity to deliver these flows to South Australia is dependent on the flow rates for relaxed constraints in 

upstream reaches. 

These ecological outcomes are restated and further explored in the Basin-wide Environmental Watering 

Strategy, and refocused for environmental assets in the South Australian Long-Term Watering Plan. 

The environmental benefits of delivering timed environmental releases to replicate pre-regulation 

seasonal overbank flows will be realised both in the South Australian reach, and Basin-wide. In South 

Australia the health and vitality of the Coorong, Lower Lakes and Murray Mouth are of critical importance 

and the area is recognised as a Living Murray Icon Site and a Ramsar Wetland of International 

Importance. Addressing constraints will assist this area by adjusting salinity, ground water, and moving 

organisms and sediments throughout the length of the river. These benefits also extend to the main River 

Murray channel and floodplain to promote longitudinal and lateral connectivity. Basin-wide, occasional 

watering of the floodplain will restore seasonal breeding cycles to floodplain and wetland depending flora 

and fauna and will restore river connectivity. 

The socio-economic benefits include better risk management and increased community, agency and 

business capacity to plan, prepare, manage and respond to high flow events. Addressing constraints will 

also enable improved access to land and property during high flows and provide increased recreation and 

tourism opportunities. Other benefits include providing more flexibility for river operators and 

environmental water managers. These benefits will also be realised during natural high flow events that 

occur regardless of any environmental watering augmentations. 

There is broad community support for the CMS in South Australia. Communities recognise that 

addressing constraints to allow higher flows will enable effective environmental watering in South 

Australia which will bring the above-mentioned socio-economic benefits, so long as the effects of 

inundation are appropriately managed.  

Proposed hydrological operating regime 
Hydrological modelling undertaken by the MDBA indicates that high flows of up to 80,000 ML/day can be 

delivered to the South Australian border. This represents the operational limit to which flows can be 

practically delivered to South Australia; however such delivery can only occur if upstream constraints are 

relaxed and water is delivered with coordinated releases from multiple storages and valleys. This 

operational limit is classified as a “high flow” for most parts of the River Murray in South Australia, and as 

a “minor flood” for shack areas downstream of Cadell. 
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The modelling suggests the most likely change to the operating regime is to increase the peak and 

duration of low to moderate flows during spring and early summer to follow natural seasonal flows. 

There are no changes to the frequency, duration and timing of natural high flow and flood events, which 

will continue to occur regardless of environmental water augmentations. Likewise, there is no suggestion 

or proposal that addressing constraints would return the river to the flow regimes that were experienced 

prior to the last century of regulation, or that flows to South Australia would be augmented to be greater 

than 80,000 ML/day at the border.  

Flows will be managed in South Australia under existing arrangements subject to annual river operations 

and environmental water management plans to maximise environmental watering benefits to the 

floodplain and environmental assets. 

An integral component of the proposed operating regime is that the implementation and operational 

delivery of high flows will proceed conservatively and incrementally, such that flows are augmented in a 

piecemeal fashion year on year (or event by event). Proceeding in this manner will best manage potential 

risks in that system processes will be tested and the effects of inundation can be confirmed with each 

increment which will in turn build trust and credibility with communities and stakeholders. 

Proposed works and measures 
Modelling conducted during the prefeasibility and feasibility phases of the CMS shows the likely 

inundation extent of flows at 80,000 ML/day at the South Australian border. This information has been 

refined and through separate engagements with independent consultants has been verified with a 

number of key stakeholders. 

The main impact from these flows is the likely inundation of private land comprising mostly shack 

communities downstream of Morgan. The potential impacts are to grassed areas and private jetties on 

riverfront properties, with a small number of dwellings potentially inundated. For these impacts, the 

potential mitigation measures costed include, for example, negotiating and purchasing voluntary 

easements from landholders and constructing communal levees to minimise inundation on private land. 

Where some areas are identified as likely to experience interrupted access during higher flows, the 

mitigation measure proposed is raising and/or developing access tracks. With respect to private 

businesses, the proposed range of mitigation measures that have been costed includes, for example, 

compensating business losses, constructing levees to prevent high flows inundation and raising access 

tracks to maintain access during high flows. 

With respect to public infrastructure, the extent of impacts is dependent on the infrastructure and the 

overall feasibility (in terms of cost, ownership and risk) of the mitigation measure. Where inundation of 

public roads is identified, the project recommends operational and maintenance responses including 

clean-up, repairs and restoration (as capital works were considered not practically feasible or too 

expensive). Alternatively, capital works upgrades were recommended to manage inundation to large 

scale public infrastructure such as banks, marinas and pontoons where operational response costs were 

considered not feasible or too expensive. 

Levees around Renmark and the Lower Murray could be managed through operational responses such as 

repairing, restoring and replacing levees after a high flow event. There was also a very small risk of 

impacts associated with inundation to agricultural land for which land management arrangements were 

recommended. 

Additional mitigation activities such as advance warnings, notifications, communications and awareness 

activities greatly complement the ultimate investment in capital-expense mitigation activities described 

above. 
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It is important to note that while consultants have costed and presented a range of mitigation options, 

the CMS is still at an early stage of concept and design and these options will need to be assessed further 

during Phase 3. The mitigation measures will be further refined with public and private business partners 

with respect to governance arrangements, ongoing operations and maintenance costs, ease of 

implementation. 

Estimated costs of works and measures 
It must be emphasised that this South Australian business case recognises that the delivery of 

80,000 ML/day to the South Australian border is dependent on the upstream relaxation of constraints – 

hence the importance of this business case being considered in conjunction with the business cases for 

Hume to Yarrawonga and Yarrawonga to Wakool Junction. 

The estimated costs of relaxing constraints in the South Australian reach presented in this business case 

is subject to confirmation of the expected relaxed constraints flow rates of upstream reaches and in 

particular downstream of Yarrawonga Weir. Consultants engaged by the MDBA have prepared two 

options for cost estimates with respect to mitigation options for specialist activities. Option 1 assumes 

that land management arrangements (in the form of easements and like agreements) would be pursued 

in preference to infrastructure works, whilst Option 2 assumes the reverse.  

Taking Option 1, the cost estimate to address constraints in South Australia is between  

(assuming mid-range contingencies) and  (assuming high-range contingencies).  

Taking Option 2, the cost estimate to address constraints in South Australia is between  

(assuming mid-range contingencies) and  (assuming high-range contingencies).  

These cost estimate options are not prepared on an “either/or” basis and it is open to Basin States to 

ultimately pursue a combination of the two costings options. Both cost estimate options include 

administration and project management costs, design and approvals processes, contingency and cost 

escalation to account for and manage risks for costings uncertainty, and are for a range of flow rates 

between 50,000 and 65,000 ML/day delivered downstream of Yarrawonga Weir. A more detailed 

explanation of mid and high range cost estimates and contingencies is at sections 2.6 and 7. 

Investment will result in: 

 reinstatement activities following high flow events to approximately 11km of sealed roads, 

43km of unsealed roads and 400km of tracks; 

 capital response measures for up to 40km of private levees around Renmark and the Lower 

Murray; 

 land management arrangements and infrastructure upgrades to 23 shack communities and 

seven private businesses; 

 capital upgrades to approximately 42km of roads and specific public assets such as banks, walls, 

boating and marina infrastructure; and 

 land management arrangements for almost 10,000 ha of agricultural land. 

Phase 3 implementation 
The final part of this business case outlines the key components for implementation, including the policy, 

governance and funding arrangements for the planning and implementation phase from 2016 to 2024. 

Implementation of the Pre-requisite Policy Measures to protect environmental flows from extraction, 

delivering environmental water on top of other instream flows and using environmental water 
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throughout the length of the river are required to fully implement potential physical constraints 

investment.  

The governance for the initial commencement of the next phase of CMS are proposed to continue 

through the existing governance arrangements for Basin Plan implementation. This will be reviewed in 

due course once issues related to ownership and other matters are finalised. 

The funding arrangements are through the Water for the Environment Special Account administered by 

the Commonwealth Government Department of Agriculture and Water Resources. Principles are also 

included for potential co-contributions and ongoing asset ownership, operations and maintenance. 

Communications and community engagement 
The MDBA and the Department of Environment, Water and Natural Resources (DEWNR) engaged with 

local councils, peak irrigation bodies, indigenous nations and shack communities during 2013-14. These 

stakeholders understood the benefits of high flows and indicated that risks were manageable given 

appropriate notifications and the right investment. 

DEWNR re-connected with local councils, state government asset managers and shack communities in 

2015 to verify the potential impacts, assess the feasibility of mitigation options and refine cost estimates 

for the business case. 

Effective communication and consultation with stakeholders will continue during further design and 

implementation to understand community issues at the regional and local level and to seek input on the 

development and implementation of constraints management measures. 
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1 Background 
This section details how the health of the Murray-Darling Basin has declined and how the Commonwealth 

and Basin State governments recognise the importance of delivering environmental water throughout the 

length of the system to restore its ecological health and balance. It explains the Constraints Management 

Strategy and the purposes of this Business Case for investment, as well as outlining the critical dates for 

decision, planning and implementation. Finally, this section provides background information of the River 

Murray in South Australia. 

1.1 Context 
Over the last hundred years of development and regulation in the Murray-Darling Basin, the natural 

pattern of river flows has changed significantly. Historically, water would flow in seasonal peaks out of 

the main channels into surrounding creeks, flood runners, and onto the floodplains thereby inundating 

wetlands and lakes. These flows would move environmental debris through the length of the river, adjust 

soil salinity levels, replenish groundwater storages and inundate the floodplain and wetlands all of which 

is vital for creating breeding and feeding opportunities for water-dependant animals and flood-

dependent vegetation. 

As Australia’s agricultural industry increased and towns and cities grew, it became necessary to physically 

control the flows through the Basin by increasing river regulation and operating water storage systems 

along the river to support consumptive, agricultural and industrial needs. The main focus of current river 

regulation is to capture the natural flows in dams, locks and weirs. Water is then released as constant 

flows during summer and autumn which is to the primary benefit of irrigators and recreational river 

users. 

These practices have been instrumental in providing for critical human water and irrigation supply needs, 

especially during times of drought. However, the Commonwealth and Basin State governments recognise 

that over a century of development and regulation has been at the expense of the health of the river 

system, floodplains and dependent ecology. 

Downstream of the main water storages, small overbank flows occur dramatically less frequently 

reaching a vastly smaller area of the floodplain and wetlands than before the Basin was regulated. 

Accordingly, where river regulation has kept flows in the main channel without periodic overflows and 

inundation of the floodplain, the natural and native ecosystems have been placed under great stress. 

Populations of native fish and waterbirds have greatly declined as has the size and health of the 

wetlands, floodplain forests and woodlands. 

In recognition of this environmental degradation, in recent decades, governments, industry and 

communities have made significant in-roads and in-principle agreements to maintain and restore the 

environmental sustainability and ecological health of the Basin. Commonwealth and Basin State 

governments and the Murray-Darling Basin Authority (MDBA) recognise that this recent work can be built 

on and more can be done to improve the effectiveness of environmental watering practices.  

In light of the above, Basin States asked MDBA to develop the Constraints Management Strategy (CMS) 

pursuant to the requirements of the Basin Plan (Clause 7.08). 

1.2 The Constraints Management Strategy 
The MDBA released the CMS in November 2013. 

The CMS defines a constraint as a river management practice or structure that restricts the volume and 

timing of water that can be delivered through the river system. In particular, the CMS is concerned with 
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the delivery and timing of environmental water allocations and is separate to the delivery of consumptive 

and irrigation water allocations. That said, addressing the physical and operational constraints that limit 

the delivery of environmental water will improve the ability and effective delivery of other water 

allocations. 

The ultimate aim of the CMS is to improve the availability and delivery of environmental water to achieve 

greater environmental outcomes. It builds on past achievements to restore a small part of the natural 

flow pattern while identifying and describing the current physical, operational and management 

constraints affecting environmental water delivery. 

Importantly, it is acknowledged the Basin will never be restored to its original pre-development peaks 

and flows and this is not the intention of the CMS or this Business Case. The Basin Plan and the CMS 

recognise that ongoing regulation is critical to supporting agricultural, industrial and consumptive water 

needs; however, amending certain key physical structures and operational practices will restore a 

number of natural smaller overflows which is critical to the environment’s ongoing health and resilience. 

Following the release of the CMS in 2013, the MDBA commenced the first of the CMS’s three phases: the 

pre-feasibility phase of technical analysis. The results of that work are contained in the first Annual 

Report released by the MDBA in November 2014, and the Reach Reports for each of the Key Priority 

Focus Areas identified for consideration in the Sustainable Diversion Limit Adjustment Mechanism. 

1.3 Business Cases for Key Priority Focus Areas 
As a result of the pre-feasibility phase of analysis, in 2014 Basin Ministers agreed to progress the CMS to 

the second phase, the feasibility phase, which includes developing business cases for each of the 

identified seven Key Priority Focus Areas, 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 

the River Murray in South Australia. 

Together with input from Basin States, the MDBA has progressed the work conducted in 2014 to 

contribute towards this suite of business cases on behalf of the governments of New South Wales, 

Victoria and South Australia. These business cases will inform Commonwealth decisions regarding future 

investment in relaxing constraints. The work conducted in preparing these business cases will continue to 

assist Basin States in their continued application of the Basin Plan and decisions related to environmental 

watering. 

As described throughout this document, the proposed measures will commence during the third phase of 

the CMS: planning and implementation phase, which is scheduled to commence after Commonwealth 

investment decisions are made in July 2016, and continue to complete implementation in 2024. 

This business case describes the measure proposed to address constraints in the River Murray in South 

Australia including the costs, feasibility, stakeholders, impacts, and anticipated environmental outcomes. 

The status of the environment of the River Murray in South Australia is described including the 

environmental and ecological objectives and benefits of the measures proposed under the CMS for the 

floodplain, wetlands, Lower Lakes, Murray Mouth and Coorong, as well as for the whole of the Basin 

system. 

As will be apparent in this Business Case, the health of the River Murray in South Australia is dependent 

on the relaxation of upstream constraints to enable higher flows to reach the South Australian border. 

Within South Australia, the measure proposed primarily concerns addressing infrastructure and access 

issues that are affected by higher flows. As is described in Section 4 about the proposed operating 

regime, the intent of the CMS is to enable augmentation of natural flows to increase their peak and/or 
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duration for increased environmental benefits. This augmentation will not affect the occurrence of 

moderate or major floods, which will remain natural events. 

This Business Case also includes further information about implementation planning, policy, legislation, 

governance arrangements, funding, stakeholder communications and risk management to support the 

case for investment. 

1.4 River Murray in South Australia 
This business case outlines the proposal to relax constraints in the River Murray in South Australia. It 

summarises the results of work conducted by the MDBA and the South Australian Department of 

Environment, Water and Natural Resources (DEWNR) during the feasibility phase and proposes a suite of 

works and mitigation measures that can be progressed with appropriate funding. 

The Murray-Darling Basin in South Australia covers approximately 7% of the state and is its principal 

supply of water (Natural Resources, SAMDB, 2014). It is a complex system comprising the main river 

channel which extends from the South Australian border, includes an extensive floodplain (defined by the 

1956 flood extent and including environmental assets, Chowilla, Pike and Katarapko Floodplains), 

temporary and permanent creeks and wetlands, swamps, the Lower Lakes (Lake Albert and Lake 

Alexandrina), the unique Coorong and estuarine Murray Mouth region (Murray-Darling Basin Authority, 

2014b). 

Economically, the River Murray is a vital asset to South Australia providing the majority of Adelaide’s and 

other regional townships’ water needs. It is the most productive agricultural region in South Australia 

with approximately 80% of the land engaged in primary production. It accounts for 22% of all agricultural 

workers in South Australia and 29% of all South Australian agricultural business (Primary Industries and 

Regions South Australia). In 2011-2012, the gross regional product for the South Australian portion of the 

Murray-Darling Basin was approximately $3.1 billion. Notably, the region contributes about $2.2 billion of 

the state’s $15 billion gross food and wine product (RDA Murraylands & Riverland Roadmap 2013-2016). 

Tourism, eco-tourism and holiday destinations are important sources of revenue contributing 

approximately $200 million each year to the Murraylands and Riverland. A high proportion of tourists to 

the area are from Adelaide staying in shacks, caravans, campsites and houseboats. Tourism is recognised 

as an area with significant growth potential, especially in light of the growing interest in and potential to 

capitalise on eco-tourism with, for example, Banrock Station Wetland and the Coorong and Murray 

Mouth. 

The region attracts tourist and recreational activities along the river and in noted conservation areas such 

as the Murray River National Park. Many towns along the river are highly dependent on tourism and 

recreational river users. The river is also home to many shack communities that are located mostly 

downstream of Cadell. These riverfront properties contain a mix of permanent residents and holiday 

makers that enjoy the relaxed river lifestyle and recreational activities such as boating, fishing, water 

sports and camping. 

Aboriginal people represent approximately 3.6% of the region’s population (RDA Murraylands & 

Riverland Roadmap 2013-2016) and the River Murray, floodplains and wetlands are important to their life 

and culture. Traditional Owners and the South Australian Government have entered into agreements to 

improve consultation and opportunities for Aboriginal people to be involved in water resource planning 

and implementation (Natural Resources, SAMDB, 2014). The First Peoples of the River Murray and Mallee 

Region (FPRMM) and the Ngarrindjeri Regional Authority are two of the main indigenous representative 

bodies for the River Murray in South Australia.  
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2 Project details 
This section describes the measure proposed to relax constraints in the River Murray in South Australia: to 

address, through a combination of capital works and a suite of mitigation measures, the physical impacts 

to local communities, businesses and stakeholders as a result of high flows and resulting inundation. This 

section also provides a high-level summary of the likely impacts, costs and mitigation measures 

investigated while highlighting that feasibility phase investigations will be further refined through the 

planning and implementation phase. 

2.1 Description of the measure 
The River Murray in South Australia has important environmental, social and economic values that react 

to and depend on flows: their seasonality, frequency and volume. The river environment is a complex and 

diverse system stretching from the border to the Coorong, Lower Lakes and Murray Mouth with 

hundreds of wetlands, floodplains, anabranches and creeks in between (Figure 1). The riverine 

environment is diverse and the large floodplain is divided into geomorphic reaches including the valleys 

and cliffs in the middle reaches before flattening out to the Lower Murray. 

 

Figure 1: Schematic drawing of the River Murray in South Australia. 
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Under the Murray-Darling Basin Agreement, South Australia’s annual entitlement flow of up to 1,850 

gigalitres (GL) is delivered at the South Australian border at rates ranging from 3,000 megalitres per day 

(ML/day) to 7,000 ML/day, depending on the time of year under “normal” conditions (i.e. outside periods 

of extremely dry and wet years). Before the last century of development, hydrologists estimate the River 

Murray in South Australia would have received higher flows of 80,000 ML/day at the South Australian 

border approximately every 2 years compared to the current average of every 8 years (Cale, 2009). These 

natural seasonal high flows are responsible for controlling soil salinity, replenishing groundwater 

supplies, moving debris and food sources through the length of the channel, and inundating the 

floodplain and wetlands such that conditions for dependent flora and fauna would occasionally be ideal 

for reproduction and nutrition ensuring the viability of these species and the ongoing cyclical health of 

the floodplain, as detailed further in Section 3. 

The health of the River Murray in South Australia is dependent on relaxing the physical and operational 

constraints upstream of the South Australian border to ensure the connectivity of the entire Basin and 

delivery of periodic high flows enhanced by environmental water. High flows are important for 

maintaining longitudinal connectivity as well as promoting lateral connectivity to deliver water to the 

wetlands, floodplains, creeks and anabranches connected to the main river channel. 

The relaxation of upstream constraints is integral to the delivery of enhanced higher flows to South 

Australia. Accordingly, the measure proposed below must be considered in conjunction with the 

measures proposed in the business cases for upstream reaches. The relaxation of constraints must be 

achieved as a package of measures to ensure the connectivity of the Basin and the overall restoration of 

the River Murray’s health. 

The measure proposed in this business case is to address the infrastructure and access routes that may 

be negatively affected by flows up to 80,000 ML/day at the South Australian border. This will be achieved 

by a combination of capital works and other mitigation activities, including operational, policy, and 

various land management arrangements, as detailed in Section 5. Enhanced flows of this type will be 

delivered in a conservative, step-wise approach to manage risk, test the operational processes and build 

trust and credibility with the community and stakeholders. 

By adopting the measures proposed in this business case, communities and businesses will be minimally 

affected by the augmented high flows in the River Murray in South Australia delivered by the CMS. This 

measure will, however, in turn benefit the same communities and businesses during naturally occurring 

moderate and major floods, which will occur regardless of environmental water augmentations. 

It is important to recognise that the technical investigations, consultation and cost estimates that form 

part of this suite of business cases are at the feasibility phase of works. During the prefeasibility phase, 

the MDBA and the consultants it engaged performed high-level desktop technical analyses and 

preliminary consultation with key stakeholders to inform the conclusions and recommendations in the 

2013-14 Annual Progress Report and Reach Reports. This current phase of work has refined those high 

level analyses with additional technical information and more extensive data-collection through a series 

of selected case studies. However, it should be recognised that this is still an early stage of the CMS and 

the potential impacts, costs and mitigation measures will be confirmed and further developed for the 

planning and implementation phase. 
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2.2 Objectives of the measure 
The objectives of this measure are to: 

 Relax priority physical constraints to environmental water delivery in upstream reaches to 

provide greater opportunities to increase flows to all downstream reaches, including the River 

Murray in South Australia; and 

 Relax priority physical constraints for the River Murray in South Australia to enable 

environmental flows to be better managed and the effects of higher flows mitigated. 

The benefits of the measure are: 

 Environmental benefits for the broader Basin and the environmental assets, including the main 

river channel, wetlands, floodplains, creeks and anabranches and the Coorong, Lower Lakes and 

Murray Mouth; 

 Socio-economic benefits through improved access to land and property during high flows, 

increased recreation and tourism opportunities and improved river operations and 

environmental water planning and risk management. 

These benefits would also be realised for natural high flow events that are likely to occur regardless of 

any environmental water augmentations to improve the capacity and resilience of local communities and 

businesses that rely on the river for their lifestyle and livelihood. 

2.3 Sustainable Diversion Limit resource units affected  
This measure will involve works in the following Sustainable Diversion Limit resource units: 

 South Australian Murray (SS11). 

When combined with the Hume-Yarrawonga and Yarrawonga-Wakool constraint measures, it will also 

involve: 

 Victorian Murray (SS2); and 

 New South Wales Murray (SS14). 

2.4 Proponent 
The Government of South Australia is proposing this measure through DEWNR. This measure is being 

proposed as a physical constraint measure. 

2.5 Impacts and mitigation activities 
The main impacts and mitigation activities of the proposed operating regime include: 

 Impacts on public infrastructure assets, which can be addressed by a combination of 

reinstatement works and capital works in some locations; 

 Impacts on river shacks on the River Murray, which can be addressed by a combination of 

various land management agreements regarding affected land, and capital works in some 

locations; 

 The potential for works on levees to ensure they can withstand the proposed operating regime. 

There would also be some smaller scale inundation of agricultural land, which can be mitigated through 

land management arrangements. 

The potential impacts and mitigation activities of flows up to 80,000 ML/day at the South Australian 

border are described in more detail in Section 5. 
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The proposed schedule attached at Appendix 3 details planning and implementation from 2016 to 2024 

and includes broad stages of confirming governance arrangements, verifying information requirements, 

scoping private and public mitigations measures, conducting operational trials and delivery of relaxed 

constraint flows. 

2.7 Confirmation that the measure is consistent with the CMS 
The measure proposed is consistent with the CMS, in that it relaxes a constraint in one of the identified 

priority key focus areas. It is also consistent with the principles of the CMS, in that: 

 it will help maximise environmental outcomes that can be obtained from managing all water 

available for environmental use (and managing water for other purposes en route) (Section 3);  

 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 (Section 5.2 and Appendix 4);  

 in pursuing environmental outcomes through the relaxation or removal of constraints, this 

measure includes solutions that:  

o recognise and respect the property rights of landholders and water entitlements holders 

(Section 5);  

o do not create any new risks to the reliability of entitlements (Section 5);  

o have been identified in consultation with affected parties to determine if impacts can be 

appropriately addressed and mitigated to enable changes to proceed (Section 5.2 and 

Appendix 4); 

o identify and aim to achieve net positive impacts wherever possible (Section 2.2);  

o will be worked through in a fair and transparent/equitable way (Section 5 and Appendix 

4); and  

o work within the boundaries defined by the Water Act 2007 (Cth), the Basin Plan and 

relevant state water access and planning systems (Section 8). 

 it enables 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 (Section 4);  

 potential changes are being worked through with relevant Basin State governments and relevant 

stakeholders to resolve issues before changes to on-ground arrangements are made (Section 8);  

 decisions to proceed with removing constraints will be made by Basin State governments with 

investment being decided by the Commonwealth on the collective advice of governments 

(Section 8); and 

 investing in this constraint measure will:  

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

social considerations (Section 5);  

o include lasting solutions to provide certainty and protection to stakeholders over time 

(Section 5); and 

o avoid or address impacts to third parties (Section 5). 

(Murray-Darling Basin Authority, 2013a). 
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Mid and high level 
floodplain habitats 

Inundation of these habitats requires medium to large unregulated flow events 
that are generally outside the ability for river operators to influence and 
manage with current river operating constraints (such as the inundation of 
private land). Flows for these habitats will continue to occur in response to 
large rainfall events in relatively wet years (such as 2010-11). 
In some parts of the Basin these habitats are in declining health and 
transitioning to more flood tolerant vegetation communities (as compared to 
flood dependent vegetation). There may be opportunities for works and 
measures to overcome delivery constraints, and provide other outcomes that 
improve the ability to manage these areas in the future. 
These actions could deliver substantial benefits to these habitats, but further 
cost benefit analysis and consultation with stakeholders and communities is 
required. 

(Murray‐Darling Basin Authority, 2011) 

As will be described in Section 3.2 below, the environmental objectives of the CMS are stated in the Basin 

Plan, which are then refined in the Basin-wide Environmental Watering Strategy (EWS). These objectives 

are then specified with respect to South Australia’s Priority Environmental Assets (PEA) in the South 

Australian Long Term Watering Plan (SA LTWP) and the ecological values of these assets are summarised 

below. 

The Basin Plan requires long term watering plans not be inconsistent with relevant international 

agreements (Section 8.20(5)). Applicable are the Ramsar Convention, the Bonn Convention, Japan-

Australia Migratory Bird Agreement, China-Australia Migratory Bird Agreement and Republic of Korea-

Australia Migratory Bird Agreement.  

Within the South Australian River Murray Water Resource Plan Area, there are three wetland and 

floodplain complexes that are included in the Ramsar List of Wetlands of International Importance, 

including the Riverland Ramsar site (an area of 30,600 hectares (ha) that includes the South Australian 

portion of the Chowilla Floodplain, and wetland and floodplain areas downstream to Renmark); the 

Banrock Station Ramsar site near Kingston on the Murray (1,068 ha); and the Coorong, and Lakes 

Alexandrina and Albert (142,530 ha). The inclusion of these sites in the Ramsar Convention means that 

there is a commitment to maintain the ecological characters of the site including the ecosystem 

components, processes and benefits of the wetland.  

The three bilateral migratory bird agreements and the Bonn Convention aim to conserve the terrestrial, 

aquatic and avian migratory species included. The identified bird species must be included in 

Commonwealth legislation1 to protect and manage nationally and internationally important flora, fauna, 

ecological communities and heritage places. Further the habitat and breeding requirements of these 

migratory bird species have been considered in the development of ecological objectives and targets for 

the priority environmental assets of the South Australian River Murray Water Resource Plan Area. 

The SA LTWP identifies three South Australian PEA: 

1. The South Australian River Murray Floodplain (the Floodplain); 

2. The South Australian River Murray Channel (the Channel); and  

3. The Coorong, Lower Lakes & Murray Mouth (CLLMM). 

Each of the above PEA meets the criteria as an environmental asset set out in Schedule 8 of the Basin 

Plan.  

                                                             
1 Environment Protection and Biodiversity Conservation Act 1999 (Cth). 
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The River Murray in South Australia is described generally in Section 1.4 above and an overview of each 

of the South Australian PEA follows. 

3.1.1 The River Murray Floodplain 
In South Australia, the full extent of the floodplain is defined by the 1956 flood level. As is outlined in 

Section 4, augmented flows above 80,000ML/day will not be pursued by CMS. As a result the Floodplain 

is defined for the purpose of the SA LTWP as approximately 60% of the full floodplain, or the portion 

which current modelling indicates would be inundated by flows up to and including the maximum 

contemplated flows of 80,000 ML/day at the South Australian border. Whilst the upper reaches of the full 

floodplain have ecological importance, those areas cannot be actively managed with environmental 

water and hence cannot be included in this measure and the SA LTWP. 

The Floodplain runs immediately adjacent to the Channel and does not contain any areas of permanent 

water. The Floodplain has 40 plant species listed as Endangered, Vulnerable or Rare,2 and 50 protected 

fauna species of which two are nationally threatened.3 

There are three large-scale floodplains being the Chowilla (a TLM Icon Site), Pike and Katarapko 

Floodplains that straddle Locks 6, 5 and 4 respectively. The water head difference across the locks 

provides opportunities to manage levels in the anabranch creeks that run around the locks enabling 

inundation across the floodplain that would otherwise only receive water during higher flows. Active 

management through targeted infrastructure investment has occurred, and continues to occur, through 

numerous programs to improve the ecological health and resilience of these priority floodplains. 

Specific details of flora and fauna, habitats and ecological functions are contained in the referenced 

reports, including management plans, studies, reports and databases. The broad conceptual framework is 

that high flows provide water for vegetation that provides habitat for invertebrates, fish, frogs, birds and 

mammals. This enables dispersal, migration and movement, supports feeding and breeding events, and 

provides refuges during dry periods. 

3.1.2 The River Murray Channel 
The Channel covers approximately 28,800 ha and extends longitudinally from the South Australian border 

to the Lower Lakes south of Wellington, or approximately 560 river kilometres. Laterally the Channel is 

defined as the area inundated at flows up to 40,000 ML/day at the South Australian border under normal 

river operations. Furthermore, the Channel includes other areas such as permanently inundated wetlands 

and anabranches. 

Records include 54 plant species which are listed as Endangered, Vulnerable or Rare, and 64 protected 

fauna species of which two are nationally threatened. The Channel is also a The Living Murray (TLM) Icon 

Site and encompasses part of the Riverland Ramsar and Banrock Station Ramsar Wetlands. 

Over the last decade, several of the wetlands, backwaters, anabranches and creeks have been actively 

managed through construction and operation of environmental regulators. These have been installed to 

allow the re-instatement of wetting and drying cycles and flow improvement to mimic natural water level 

variations and flow conditions to enhance the ecological health and resilience of these ecosystems. These 

wetlands have also received large volumes of environmental water en route to the CLLMM, including 

creating pulses to promote fish outcomes. There have also been pumping projects to wetland basins 

higher up on the floodplain to address problems arising from extended dry conditions. Weir pool 

                                                             
2 National Parks & Wildlife Act 1972 (SA). 
3 Environment Protection and Biodiversity Conservation Act 1999 (Cth). 
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manipulation trial events during spring have also been conducted recently to promote larger scale 

floodplain benefits, including vegetation responses.  

3.1.3 Coorong, Lower Lakes and Murray Mouth 
The Coorong, Lower Lakes and Murray Mouth is recognised as a Living Murray Icon Site and a Ramsar 

Wetland of International Importance. The make-up of the area is extremely complex consisting of 

142,530 ha including Lake Albert and Lake Alexandrina, which are shallow permanent lakes fringed by 

ephemeral wetlands; the lower reaches of the Eastern Mount Lofty Ranges tributaries; the Murray 

Mouth estuary; and the Coorong, an approximately 14 km long narrow shallow lagoon. 

The Lower Lakes are physically separated from the Murray Mouth and Coorong by a complex of islands, 

channels and five barrages. The barrages were constructed in the 1930s to manage and reduce the 

impacts from the intrusion of seawater to the Lower Lakes and up to 250km upstream of the Mouth.  

The salinity of the Coorong is dependent on freshwater flows and coastal conditions. Freshwater outflows 

are crucial to keep the Murray Mouth open. At times and due to the impacts of River regulation and 

extraction, the Murray Mouth has constricted and closed and dredging has been required to keep the 

Mouth open. 

On average, flow through the system to the Murray Mouth has been reduced by 75% and the wetlands 

throughout the lower reaches of the system experience man-made droughts in 60% of years (compared 

to an estimated 5% pre-development) (Murray-Darling Basin Authority, 2014c). 

The CLLMM has high conservation, ecological and cultural significance, with 34 plant species listed as 

Endangered, Vulnerable or Rare, and 93 protected fauna species of which two are nationally threatened. 

The significance of the CLLMM is reflected in the Basin Plan as three of the overall environmental 

objectives “to protect and restore connectivity within and between water-dependant ecosystems” relating 

to this area (Section 8.06(3)) including, for example, keeping the Murray Mouth open, ensuring the water 

quality of the Coorong is maintained within ecosystem tolerances, and maintaining minimum levels for 

the Lower Lakes. 

The CLLMM has been through a period of active management through several programs, including 

vegetation planting, Ruppia translocations, installation of fish ways and community ownership and 

awareness initiatives to improve the management of the system, and large volumes of environmental 

water have been prioritised for the site for many years. A strong partnership with the Ngarrindjeri has 

also been established with formal agreements now in place. 

3.2 Ecological objectives and outcomes 
The ecological objectives and targets for the three PEA in South Australia are consistent with the 

objectives stated in the Basin Plan, by the Basin-wide Environmental Watering Strategy (EWS) and the SA 

LTWP. 

By section 7.09(e) of the Basin Plan, the easing or removal of constraints and the addition of 

environmental water above the benchmark conditions of development must allow the enhanced 

environmental outcomes set out in Schedule 5 to the Basin Plan to be pursued as compared the 

benchmark environmental outcomes. 

The prescribed enhanced environmental outcomes that are the primary focus of CMS include: 

 providing opportunities for environmental watering of an additional 35,000 ha of floodplain in 

South Australia, New South Wales and Victoria to improve the health of forests, fish and bird 

habitat, improve the connection to the river and replenish groundwater; and 
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2. the “Lower Lakes and Coorong” measured from Wellington to the Murray Mouth including the 

Coorong lagoons. 

The conceptual model comprises a range of different proposed flow bands up to 80,000 ML/day at the 

South Australian border. The conceptual models contain statements on ecological patterns and processes 

expected from biotic/abiotic components based on relevant hydrological data. Those statements are 

assigned a measure of certainty and the conceptual model statements were then synthesised into a 

simplified conceptual diagram presenting the key ecological patterns and processes. 

A selection of the findings demonstrating the increased benefits at both 40,000 ML/day and 

80,000ML/day are reproduced in Table 4 and Table 5 below. 
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Figure 2: Conceptual diagram of key ecological patterns and processes in the Lower River Murray Channel and Floodplain at 80,000ML/day QSA (Bice, et al., 2014). 
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to reduce and compensate for these risks over the longer term. In other words, increased high flow 

events help to mitigate any risks that may arise from a single event and will be outweighed by the 

broader ecological benefits.  

The risk assessment is consistent with the Commonwealth Environmental Water Holder (CEWH) 

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). 

3.4 Hydrology of the area and environmental water requirements 
South Australia’s annual entitlement flow of up to 1,850 GL is delivered at the South Australia border at 

rates ranging from 3,000 ML/day to 7,000 ML/day, depending on the time of year and trade adjustments 

under regulated conditions (i.e. outside of extreme dry or wet periods). Annual flows have dropped 

below entitlement during extreme drought, as occurred during the recent millennium drought, and in 

some years where there has been insufficient inflows into controlled storages. 

As described above, river regulation has significantly reduced the occurrence and magnitude of medium 

and small flows to South Australia (Murray-Darling Basin Authority, 2012). Modelling results have shown 

that under current development conditions in the Murray–Darling Basin the average annual flow to South 

Australia has been reduced by 52% compared to without development conditions (CSIRO, 2008). Flows of 

80,000 ML/d occurred under without development conditions approximately 34% of years, but under 

baseline (i.e. pre-Basin Plan) conditions occurs approximately 10% of years (Murray-Darling Basin 

Authority, 2012). 

The CSIRO found that as a result of water resource development, the average period between beneficial 

spring-summer overbank flows has more than tripled from 2.4 years to 9.3 years (CSIRO, 2008). Similarly, 

the maximum period between events under current conditions is five times the maximum period 

experienced under without development conditions from 5.7 years to 28.7 years. Flow volumes have also 

been greatly reduced, such that the average annual flow volume is now less than half of the volume 

compared to without development conditions (i.e. down from 2431 GL to 947 GL) (Murray-Darling Basin 

Authority, 2014a). 

In times when flows are at entitlement rates, environmental water may be used to increase flow rates to 

trigger biological processes such as fish spawning. When there is more water in the river and the flow 

rates are higher, environmental water can be used to add to the flow to increase the area of floodplain 

and wetlands that are inundated, which helps drive biological processes, improves water quality, and 

assists with the removal of salt out of the system and sand out of the Murray Mouth (Murray-Darling 

Basin Authority, 2014a). 

The flow inundation modelling is described in Appendix 8 and includes information on the relationships 

between flow, area, volume and height, as well as the modelling assumptions and calibrations. 

The Environmental Water Requirements of the PEAs are described briefly below, with greater detail 

provided in the SA LTWP: 

 There are seven EWRs identified for the Channel PEA, the metrics of which include discharge, 

duration, timing and frequency; 

 There are five EWRs identified for the Floodplain PEA, the metrics of which include discharge, 

duration, timing, frequency, and rate of rise and fall; and 
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 There are four EWRs identified in the CLLMM PEA, which are required to maintain the requisite 

salinities in the Lower Lakes but also to incorporate other factors related to the desired 

hydrological regime for the site. The metrics include annual barrage flow, average return 

interval, maximum interval, timing, lake water level range, lake water level timing, Coorong 

South Lagoon water level, Coorong South Lagoon water timing and Coorong South Lagoon 

duration. 

During development of the Basin Plan, MDBA established environmental flow indicators which are linked 

to the 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). 
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4 Proposed operating regime 
Section 3.4 above outlines the current hydrology of the River Murray in South Australia and the 

Environmental Watering Requirements. This section discusses the proposed changes to hydrology 

noting that the operational limit of flows that can be delivered to South Australia due to relaxing 

constraints is 80,000 ML/day. Further, the delivery of this will occur pursuant to annual planning that 

will gradually augments flows with an incremental delivery. Finally, this section identifies how the 

Prerequisite Policy Measures will assist the delivery of operational changes.  

4.1  Proposed changes to hydrology 
As part of the feasibility phase of the CMS, hydrological modelling undertaken by the MDBA shows that 

the upper threshold and operational limit to the range of flows that can be practically delivered to South 

Australia is 80,000 ML/day. A hydrological model was used to define a “relaxed constraints” flow regime, 

which shows what is hydrologically feasible with one possible method of water delivery with the specified 

volume of environmental water recovered annually under the Basin Plan. The modelling does not 

prescribe a future flow regime, but provides 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. It shows the upper limit can be achieved 

by relaxing priority physical constraints upstream and from coordinated releases from multiple upstream 

storages and valleys. Relaxing constraints within South Australia will enable all flows up to and including 

this amount to be better received and managed. The hydrological modelling is summarised in 

Appendix 7. 

For the purposes of this business case, the “relaxed constraints” modelling assumes two different 

regulated flow limits at Yarrawonga as investigated throughout the course of Phase 2: 50,000 ML/day 

(YAR50) and 65,000 ML/day (YAR65). The ultimate flow rates implemented in the upstream reaches, 

together with the coordinated delivery of increased flows and natural flows, will result in a greater 

frequency and/or duration of 80,000 ML/day events at the South Australian border.  
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Figure 3 above compares two sets of hydrological modelled flows to South Australia for the period from 

1970 and 2010, being: baseline modelled flows (i.e. those received by South Australia pre-Basin Plan) 

compared to flows modelled under one relaxed constraints scenario (YAR50). The relaxed constraints 

scenario demonstrates what is hydrologically feasible pursuant to one method of environmental water 

delivery; in particular, augmentation of the baseline flow where upstream constraints are addressed as 

proposed in this business case, before taking into account individual river operations practices and policy 

limits (which would likely limit the scale of augmentation, as described below).  

Pursuant to Figure 3, the following observations can be made about the baseline modelled flow (i.e. 

before constraints are relaxed): 

 the flows greater than 80,000 ML/day occurs 12 times in the 40 year modelling period; 

 flows greater than 80,000ML/day did not occur during periods of low flow such as during the 

Millennium Drought; and 

 flows greater than 80,000 ML/day generally occur during periods of natural high flows in both 

the baseline modelled flow and the relaxed constraints scenario. 

Under the relaxed constraints scenario: 

 the peak and duration of low to moderate flows are increased; and 

 flows at or greater than 80,000 ML/day could occur on average once more per decade where 

natural high flow events are “topped up”. 

And generally: 

 depending on flow conditions and river environment, the duration of events is between several 

weeks and a few months; and 

 flow events are most likely between June and November each year which is when natural 

tributary flow events occur pursuant to natural seasonal flow patterns, noting that flows may be 

delivered in late spring and early summer given upstream travel times. 

In ideal circumstances, the occurrence of higher flows between June and November poses the least risk 

to recreation and tourism activities (as identified in Section 5.2) and is the most beneficial to wetlands 

and floodplains in advance of the drier seasons. This timing would also minimise competition for 

upstream channel capacity by avoiding the peak irrigation demands typically in late spring and summer. 

However in practice the timing of delivery will be subject to upstream travel times, individual river 

operators’ practices and natural rainfall events.  

There are no proposed changes to hydrology or current operational practices during extreme flooding 

events. These events will occur regardless of physical constraints relaxation. 

4.2  How flow rates would be delivered operationally 
There are two elements in considering how higher flow rates would be delivered operationally to the 

River Murray in South Australia: the first is in the supply of water to the border, and the second is 

management of the flows in South Australia. 

Prefeasibility phase modelling indicated that flows of up to 80,000 ML/day could be delivered to South 

Australia pursuant to coordinated releases of water from multiple valleys and storages to achieve a single 

event outcome. This outcome will rely on coordinated delivery and travel times to create the event. In 

some river systems such as the Murrumbidgee River the travel times can be quite long, exceeding six 

weeks from the headwater storages to the Murrumbidgee – River Murray junction. For example, high 

flows between 50,000 ML/day and 80,000 ML/day in the Lower Murray could be delivered through 
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coordinating releases from storages such as the Hume Dam, Lake Eildon and the Menindee Lakes, 

combined with unregulated flows entering the River Murray from tributaries such as the Kiewa, 

Murrumbidgee or Ovens rivers during winter or early spring (Murray-Darling Basin Authority, 2013c). 

Figure 4 below conceptually demonstrates how contributions from upstream reaches result in increased 

flows at the South Australian border. It is important to note that these contributions also provide flows to 

the rivers and streams in between their source and South Australia, contributing to the wider 

environmental benefits outlined in Section 3.3 above. 

 

Figure 4: Indicative contribution (typical peak and flow duration) from each of the four regions to building an 
80,000ML/day event at the SA border. 

Flows will be managed in South Australia through the current normal River Murray operations by the 

South Australian Government. Additional flows will be diverted and temporarily captured and used to 

meet the environmental water demands of environmental assets discussed in Section 3. For instance, 

environmental water can be delivered and managed via environmental regulators recently constructed 

(and planned to be built) on the Chowilla, Pike and Katarapko Floodplains and managed wetlands, as well 

as delivered to the Coorong, Lower Lakes and Murray Mouth. 

These decisions will be made within existing frameworks consistent with the SA LTWP and annual plans 

managed by river operators and environmental water managers. Relaxing constraints will provide river 

operators and environmental water managers with flexibility and ability to take advantage of 

environmental watering opportunities. 

The final consideration for river operations with respect to additional flows regards managing inundation 

risk. Currently all higher flows are managed and regulated to the extent possible with existing tools and 

warning systems to minimise risk to landholders and communities. The delivery of higher flows will be 

subject to these already established practices. 

The South Australian Government has a classification system describing the implications of different flow 

rates measured at the South Australian border. From this, advice and warnings can be provided to 
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communities approximately four to six weeks in advance of receiving the predicted flows, due to the 

travel time of water from upstream storages and tributaries to South Australia. 

Flows at 80,000 ML/day are classified as high flow for the main part of the River Murray in South 

Australia. This recognises that although some floodplain inundation occurs, the associated effects are 

considered minor.  

Where flows are above 60,000 ML/day, a minor flood warning is issued for shack areas downstream of 

Cadell excluding River Murray towns. Some impacts are felt at this flow rate as reported by local 

experience after the high flow event of 2011-12 that peaked at 94,000 ML/day. 

4.2.1 Implementing flows incrementally 
In developing these business cases, Basin States and the MDBA have committed to the principle that 

delivering additional environmental flows will occur pursuant to a conservative, step-wise approach. 

For example, additional flows will be delivered over time with initial smaller, timed releases followed by 

increases that incrementally impact the peak and/or duration of flow events. This approach will best 

manage risks, enable real-time testing of river operations and processes, monitor potential impacts and 

build trust and credibility with the community and stakeholders. 

Constraints measures are expected to enter into operation towards 2024 when all mitigation 

arrangements along the length of the river are in place. At the commencement of the 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. 

These key principles include adaptive management techniques to find better ways to operate the River 

Murray system and to avoid 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. Implementing the 

CMS will lead to large scale changes to normal river operations as there will be a decision to inundate 

downstream areas, whereas traditionally operations have been undertaken to minimise the impacts of 

inundation on downstream communities. 

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 other 

environmental works and measures programs. 

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 along with the MDBA’s River 

Operations Improvement Program. 
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 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 as 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 over time 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. 

 Coordination of River Murray System storage operations with tributary inflows. This principle 

supports the achievement of the general objectives and outcomes for water storage and delivery 

and accounting. 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 storage releases. A water order 

may be for consumptive or environmental water use. 

 Other principles. Other principles that guide River Murray operations include: passing flows 

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. 

4.4   Policy or operational changes required 
In order to deliver the flows proposed in this business case, the Pre-requisite Policy Measures (PPMs) 

identified in Section 7.15 of the Basin Plan will need to be implemented. In 2013, the CMS identified nine 

operational and management constraints to the delivery of higher flows in the River Murray. Of those, 

the following three PPMs were identified by the CMS Annual Progress Report 2013-14 as a priority 

together with developing an equitable and transparent arrangement for channel capacity sharing: 

 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. 

The PPM Implementation Plans are currently being developed by MDBA and Basin States to address the 

operational and management constraints to the delivery of higher flows in the River Murray. These will 

be delivered prior to 2019. 
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5 Third Party impacts and mitigation measures 
During the feasibility stage of CMS, MDBA contracted specialist independent consultants to verify, 

assess and provide broad costings with respect to the potential impacts to stakeholders as a result of 

augmenting environmental flows. The broad categories of potential impacts considered were to 

public and private land, infrastructure and levees as well as private businesses and agricultural land. 

This section contains a summary of the findings including the extent of potential impacts and a 

summary of potential mitigation options.  A summary of the mitigation costings including 

contingencies and assumptions is in Section 7.  

5.1   Assessment of impacts, mitigation measures and costs 
During the feasibility stage of CMS, MDBA commissioned independent consultants to determine the 

range and cost of potential impacts and mitigation measures with respect to five discrete impact classes: 

 levees; 

 agricultural land; 

 public infrastructure; 

 specialist activities such as shacks, caravan parks, golf courses, etc; and 

 implementation and approvals. 

These projects built on prefeasibility phase desktop assessments conducted during 2013-14. Each project 

was informed by flow inundation modelling and assumptions which included managed flows up to 

80,000ML/day for the River Murray in South Australia. 

Across all the projects, the consultants undertook a number of case studies to highlight and verify 

impacts to representative assets or business types and engaged with key stakeholder groups to verify the 

modelled impacts, gauge the feasibility of the mitigation options and estimate the likely costs of 

mitigation. A summary of the scope, approach and assumptions of these projects is at Appendix 6 and full 

reports are available upon request. 

Table 7 below summarises the nature and extent of potential impacts and mitigation measures identified 

and costed by the independent consultants. Details of the estimated costs of the proposed operating 

regime for the River Murray in South Australia, including the identified mitigation measures, are included 

at Section 7 and Appendix 6. 
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of mitigation measures for consideration including compensation for business losses, constructing levees 

to prevent high flows inundation and raising access tracks to maintain access during high flows. 

With respect to public infrastructure, the extent of impacts is dependent on the infrastructure and the 

overall feasibility (in terms of cost, ownership and risk) of the mitigation measure. Where inundation of 

public roads is identified, recommendations include operational responses to bridges, roads and culverts 

including clean-up, repairs and restoration (as capital works were considered not practically feasible or 

too expensive). Alternatively, capital works upgrades were recommended to manage inundation to 

specific public infrastructure such as banks, marinas and pontoons where operational response costs 

were considered not feasible or too expensive. 

The mitigation measures to address the potential impacts of higher flows on salt interception schemes 

considered include: temporary decommissioning of floodplain bores and disconnection of electricity in 

advance of high flow events, followed by recommissioning once events are over; raising of floodplain 

bores on platforms to accommodate higher flow events (noting that some bores already have this 

capability); and potential infrastructure solutions (e.g. levees). 

The levees around Renmark and the Lower Murray could be managed through capital response measures 

to ensure that levees can better withstand proposed high flows. There was also a risk of inundation to 

some low lying agricultural land. This land is characterised by dry, semi-arid climatic conditions and the 

dominant land use type has been assessed as native pasture which is tolerant of inundation. The 

consultants suggested that increased environmental flows in this semi-arid environment may create a 

benefit from pasture rejuvenation. While this benefit would be offset to some degree by some clean-up 

costs (e.g. fence repairs) it is expected that overall there may be a net benefit. It has been assumed for 

the purpose of this business case that land management arrangements may be required to mitigate any 

potential impacts. 

Other mitigation measures such as advance warnings, notifications, communications and awareness 

activities have broadly been considered by the consultants’ projects and will greatly complement the 

ultimate investment in tangible mitigation activities described above. The suite of non-capital mitigation 

measures are discussed in section 8.3. 

A detailed risk assessment and strategy has been prepared for the project development and delivery 

component at Appendix 5, which includes the key risks to the assumptions and limitations discussed 

above. A detailed risk assessment and strategy for the operating regime5 is not appropriate at this stage 

of the business case development given the broad scale and nature of the potential impacts, mitigation 

measures and costing estimates. Instead, the broad risks of the operating regime have been described 

and addressed quantitatively and qualitatively above.  

5.2   Stakeholder comments 
As the assessment of risks in section 5.1 influences a number of public agencies and private landholders 

and businesses, a number of key stakeholder groups were engaged to inform the assessment of potential 

impacts, mitigation measures and costs. Feedback received from these groups on the proposed operating 

regime and how impacts can best be managed was important to gain insights into how river operations 

interact with businesses and communities that use the river for their livelihood and lifestyle. Further 

building and maintaining strong stakeholder relationships will be crucial for the implementation phase 

from 2016 to 2024. 

                                                             
5 Required by the Phase 2 Assessment Guidelines, section 4.7 
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In 2013 and 2014, MDBA and the South Australian Government consulted with representatives from river 

communities along the South Australian River Murray about the implications for various stakeholders of 

flows of 60,000 ML/day and 80,000 ML/day at the South Australian border. Consultation has mostly 

drawn from stakeholders’ recent experience in the 2011-12 high flow events, which peaked at 

94,000 ML/day at the South Australian border and which exceeds the range of flows expected to be 

delivered under the CMS. 

On the whole, feedback from stakeholders has been positive especially where the CMS is understood as 

capitalising on natural events and restoring the natural seasonal cycle of river flows. This is particularly 

understood and appreciated by local river communities for whom memories of the drought years and 

positive effects of 2010-12 high flows is recent. 

The majority of feedback received from local councils, peak irrigation bodies and indigenous nations was 

that advance notification procedures would assist in effective management and mitigating against the 

majority of adverse effects of higher flows. For the most part, this would be relatively easy to achieve 

given that South Australia has the ability to be aware of high flows approximately four weeks in advance 

due to the delay in transmitting water from upstream storages. 

The main concerns from tourism operators, including local councils, business and shack communities, 

relate to the timing of high flow events, noting that summer months are peak tourism periods and high 

flows prevents or modifies the availability of houseboats and recreational river use. It was recommended 

that high flows during these periods should be minimised. 

In 2015, DEWNR re-engaged with a number of representatives initially consulted regarding the CMS and 

the Basin Plan. The purpose of recent consultation has been to: 

 inform key stakeholders of the progress of CMS through pre-feasibility and feasibility analyses; 

 verify findings by consultants engaged by MDBA regarding impacts to public and private land 

and infrastructure; 

 contribute high-level opinions about the suitability of various mitigation options being costed; 

and 

 maintain relationships with priority communities, businesses and public agencies to prepare for 

the CMS Planning and Implementation Phase from 2016 to 2024. 

In particular, through the development of this business case, DEWNR has re-engaged with local councils, 

public infrastructure operators, peak irrigation bodies and shack associations. 

Recent consultation has confirmed earlier feedback that reactions to CMS continue to be generally 

positive, especially where it is understood that natural flows will be augmented to high flows as opposed 

to artificially creating moderate or major flooding. Engagement showed that these groups understood 

the environmental, economic and social benefits of higher environmental flows and thought that 

potential impacts could be adequately managed with the appropriate notifications and suitable 

investment. 

Specific feedback from stakeholders includes: 

 the environmental benefits of high flows increase the health and resilience of wetlands, 

floodplains, backwaters and anabranches; 

 high flows provide social and economic benefits through enhanced opportunities for recreation 

and tourism; 

 addressing priority physical constraints will provide other benefits such as better access to land 

and property during naturally occurring high flows; 
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 the timing of augmented high flows should be considered particularly with respect to peak 

tourism activities, especially during the summer months and holiday periods; 

 community education regarding high flows would be beneficial, particularly where media report 

“high flows” as “flooding”, which can detrimentally impact on tourism; 

 advance notification is crucial as many impacts can be managed with appropriate preparation 

prior to a high flow event; 

 the extent of impacts depends on the frequency, duration and timing of high flow events, 

including the rate that water levels rise and fall before and after an event; 

 the majority of impacts concern clean-up and minor repair and operational management 

responses following a high flow event; 

 there were specific infrastructure identified that would benefit from capital works to prevent 

damage during high flow events; 

 other capital works were not feasible due to the large construction footprint and hence 

expensive cost; 

 where inundation affects access roads this often coincides with water reaching the desired 

floodplain and wetlands, hence raising roads in some cases might be counter-productive to 

achieving improved environmental outcomes; and 

 some shack communities have indicated preferences for managed high flow events to be 

delivered at rates lower than the operational limit to minimise disruption and potential impacts. 

These stakeholder groups drew upon recent experiences during the 2010-12 natural high flows, which 

was beneficial in verifying the nature and extent of potential impacts, evaluating the effectiveness of 

various mitigation measures and estimating actual costs, especially for operational management 

responses. This feedback has been reflected in the operating regime in Section 4 and the assessment of 

potential impacts, mitigation measures and estimated costs in Section 5.1. 

The key findings of the CMS consultation were consistent with recent South Australian Government 

stakeholder engagement on other Basin Plan initiatives such as the SA LTWP and weir pool manipulation 

trial events under the Riverine Recovery Project. The common themes were that community and 

stakeholders understood the benefits of environmental water management and thought that risks were 

manageable with appropriate notification, monitoring and engagement. 

Appendix 4 is a stakeholder engagement strategy detailing community engagement and stakeholder 

involvement and participation during the planning and implementation phase.  

5.3   Technical feasibility and fitness for purpose of mitigation options 

5.3.1 Details of mitigation activities 
The proposed mitigation activities outlined in section 5.1 can be broadly categorised as follows: 

 prevention: an active measure that permanently seeks to prevent inundation of land or 

infrastructure from high flows, including capital infrastructure works to either upgrade existing 

infrastructure to withstand high flows (e.g. raise access tracks) or construct new infrastructure to 

prevent high flows inundation (e.g. build levees); 

 compensation: an acknowledgement that inundation may cause temporary minor damage to 

land or businesses losses that can be compensated through land management arrangements 

(e.g. easements) or payments for business losses (e.g. capitalised at net present value), noting 

that inundation will not be prevented under these mitigation activities; 
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 response: a passive operational and maintenance response to inundation after a high flow event, 

including repairing and restoring levees, grading tracks, cleaning assets and re-seeding grassed 

areas; and 

 notification: advance warnings of high flow events to advise landholders and businesses to be 

prepared to take courses of action to prevent damage or loss. 

Due to the large scale of influence of the proposed operating regime (i.e. length of the River Murray from 

the South Australian border to the Murray Mouth, including the main river channel, backwaters, 

anabranches, wetlands and floodplains) and wide range of potential impacts and mitigation measures, 

detailed assessments of mitigation options have not been conducted. Instead, high level design criteria 

and maps showing the broad location, access routes and footprint area for each project is contained 

within the full consultants’ reports. Likewise, the CMS Feasibility Phase has not progressed to the concept 

design, detailed design and geotechnical investigations stages and these will be conducted during the 

CMS Planning and Implementation Phase during 2016 to 2024 should investment be approved. The 

consultants’ reports provide sufficient information to enable broad investment decisions to be made 

based on the feasibility investigations conducted to inform this business case. 

5.3.2 Principles/process for determining mitigation options 
The project reports summarised in this section provide a variety of, but not necessarily the full range of, 

mitigation options for addressing impacts. The options proposed by individual consultants are necessarily 

limited to those which can be costed and, due to the early stage of design and process, have not been 

considered in conjunction with other mitigation options and overarching policy decisions. 

During the planning and implementation phase, the key principles that will be adopted to assess and 

determine the appropriate mitigation measures that will be engaged to address potential impacts 

include: 

 the effectiveness of the risk mitigation strategy: does the measure prevent the potential impact 

from occurring or appropriately compensate potential damage or loss?; 

 cost and feasibility; 

 the effectiveness of the mitigation measure to limit liability; 

 whether the arrangements provide an enduring and ongoing solution as opposed to a temporary 

measure; 

 avoidance of unintended environmental impacts: i.e. raising an access track may prevent 

environmental water from reaching parts of the floodplain which is counter-productive to the 

ultimate goals of the project; 

 the nature of voluntary agreements and degree of support required from landholders, 

businesses and public agencies to implement the mitigation measure; 

 the necessary policy and legal frameworks to enable mitigation implementation; and 

 the nature of asset ownership and ongoing operational and maintenance costs. 

Discussions with landholders, businesses and public agencies are ongoing and will play an important role 

in determining the appropriate mitigation measure to address a potential impact, as detailed in the 

engagement strategy attached at Appendix 4. 

Other complementary mitigation measures are discussed in Sections 6 and Section 8.3, and governance 

and funding arrangements are addressed in Sections 7 and Section 8.3.  
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6 Complementary actions and dependencies 
This section considers the interaction of constraint measures in the River Murray in South Australia with 

the other two parts of the River Murray main channel: Hume to Yarrawonga and Yarrawonga to Wakool, 

as well as a high level synopsis of the interaction with other policies, projects and supply measures under 

the Basin Plan. 

6.1 Interactions with other constraint measures 
The three parts of the River Murray — Hume to Yarrawonga, Yarrawonga to Wakool Junction and the 

River Murray in South Australia — are considered as a single package for the purposes of these business 

cases due to their inter-dependencies. Without relaxing constraints in all three key focus areas, as has 

been stated throughout this document, it will not be possible to take advantage of relaxed constraints in 

just one part of the River Murray. 

The River Murray contains important environmental assets throughout each of the three River Murray 

constraint areas. Relaxing constraints along the main channel of the River Murray can 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 flows up to 80,000 ML/day at the South Australian border. For example flows from Hume Dam 

can 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. Without relaxing constraints in the River Murray, relaxed constraints in the Goulburn and 

Murrumbidgee will be limited to in-valley benefits only (Murray-Darling Basin Authority, 2014b). 

The majority of flows into the lower River Murray system come from the Upper River Murray (including 

the Kiewa and Ovens Rivers), Goulburn, Murrumbidgee and Darling Rivers. The Upper River Murray is 

usually the dominant contributor to a target event in the Lower River Murray and therefore the 

characteristics of flows in the Lower River 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 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, as a 

priority, work should proceed as an integrated package for the three River Murray key focus areas 

following their decision in December 2014. 

6.2 Interactions with Prerequisite Policy Measures 
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 important for 

achieving environmental outcomes. The policy and operational measures were discussed in section 4.3. 

6.3 Interactions with other supply measures 
Some supply measures will benefit from constraints in the River Murray being relaxed. Supply measures 

with such potential interactions in the River Murray include: 

 Hume Dam airspace (this supports the operators’ flexibility and adaptability by improving the 

airspace rules and management options regarding change spill behaviour which may increase the 

risk of inundating public and private land. This constraints measure would significantly help to 

address the impacts on landholders and potential liabilities for governments); 
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 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); and 

 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). 

The CMS also interacts with other environmental works and measures projects in South Australia, 

including: 

 wetland management and weir pool manipulation as part of the Riverine Recovery Project; 

 infrastructure investment at the Pike and Katarapko Floodplains and salinity management under 

the South Australian Riverland Floodplain Integrated Infrastructure Program; 

 works and activities for the Coorong, Lower Lakes and Murray Mouth Recovery Project and The 

Living Murray Project; and 

 infrastructure operations on the Chowilla Floodplain as part of The Living Murray. 
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7 Costs and funding arrangements 
Section 5 detailed the findings of independent consultants’ projects on the likely impacts of 

inundation at the operational limit of high flows. As part of that assessment the consultants costed a 

range of mitigation measures that are detailed in this section. There is a discussion of the ongoing 

funding arrangements for the implementation phase of CMS, whether co-contributions will be 

sourced and how operations and maintenance costs will be treated. 

7.1 Estimation of the total costs for the measure and factors considered in 
determining costs 
This business case for the River Murray in South Australia is being considered as part of relaxing 

constraints for the entire River Murray system. The magnitude of flows that can be delivered to the South 

Australian border is dependent on proposed changes to operating regimes in the upstream reaches being 

Hume to Yarrawonga and Yarrawonga to Wakool Junction. At the time of preparing this Business Case, 

the extent of the proposed operating regime changes in the Yarrawonga to Wakool Junction were still 

being considered. The cost estimates below reflect flows of 65,000 ML/day (YAR 65) and 50,000 ML/day 

(YAR 50) downstream of Yarrawonga Weir as investigated by the project consultants. 

The estimated costs of the mitigation measures considered in Section 5 are summarised in Table 8 below. 

As described in Section 2, for each mitigation measure, the project consultants provided estimated base 

costs of undertaking the measure. For each project the consultants also included a factor for contingency, 

which was calculated depending on the number of assumptions and level of risk identified for each 

project. In many cases the consultants provided two sets of estimates:  “moderate” estimates, which 

included a lower level of contingency, and “high” estimates, which included a higher level of contingency. 

Table 8 presents “high” estimates as provided by the consultants to reflect the current early stage of 

design and scoping of mitigation measures. The specific issues taken into account in forming these base 

costs and contingencies are described in Appendix 6 and in the project reports. 

Costs were escalated at 2.68% per year for each year from 2014-15 to project implementation in 

accordance with cost escalation advice received from the then Commonwealth Department of the 

Environment for supply and constraint measure project business cases. 

Next, administration and management costs were considered and this is further described in Appendix 6. 

These include potential costs associated with engineering design, approvals and construction associated 

with capital works on public infrastructure, specialist activities and levees, in addition to those already 

identified under each project. In estimating these costs it has been assumed that there will be some 

degree of cost saving through bundling of similar packages of capital works measures. 

The program management costs based on the implementation plan at Appendix 3 is estimated at 

for 2016 to 2024 and is expected to be the same for both the YAR 65 and YAR 50 flow 

scenarios. 

As is demonstrated in Table 8, once all of these costs and factors are considered, the total costs for 

proposed mitigation measures for the River Murray in South Australia is currently estimated at $38-40 

million to $66-68 million depending on the mix of land management arrangements and infrastructure 

works and the extent of constraints relaxation flow rates for upstream reaches. 

Note that Table 8 presents two sets of mitigation options for specialist activities. Option 1 assumes that 

land management arrangements (in the form of easements and like agreements) would be pursued in 

preference to infrastructure works, whilst Option 2 assumes the reverse. At this stage of assessment, 
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Option 2 is the more costly of the options, with capital infrastructure works only preferred where the cost 

to do so is justifiable with respect to the cost of the subject land management arrangement. In particular, 

infrastructure works on private infrastructure was proposed by the consultants on the basis of necessity 

to maintain access to areas of land that would suffer from interrupted access caused by higher flows.  

However, these cost estimates do not require Basin state governments to decide an “either/or” approach 

at this stage but are prepared to demonstrate the differences from approach.  
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These assumptions create uncertainty in the estimates resulting in a number of risk management 

approaches applied to reduce this uncertainty and provide accurate costs for the business case. These 

risk management approaches included: 

 hydrological modelling and GIS analysis was conducted by technical experts from MDBA and 

DEWNR and verified by river flow and height gauges where possible; 

 MDBA engaged external professional consultants with experience and expertise in determining 

potential impacts, recommending mitigation measures and estimating costs of high flows on the 

River Murray; 

 engagement with key stakeholders and the community with knowledge of local conditions to 

verify potential impacts, mitigation measures and estimated costs; 

 clarifying assumptions to the extent possible and understanding the extent to which the 

assumptions define project uncertainty, risk, scope and investment potential; and 

 incorporation of contingency and cost escalation calculations to account for uncertainties. 

These assumptions, and consequential uncertainty and risk to project scope, have been managed 

through using adequate contingency and cost escalation calculations. This ensures that cost estimates are 

reflective of the project risk profile during the current feasibility phase, in particular that the project is at 

an extremely early phase of scoping and design, and are fit for purpose in providing a sufficient advice to 

make investment decisions regarding the implementation phase of CMS. During the implementation 

phase, these cost estimates will be further refined through concept and detailed design processes, as 

provided in Appendix 3. 

Further detail on the assumptions and implications for the costs estimates is at Appendix 6. 

For this section, the Phase 2 Assessment Guidelines also require a discussion on the environmental 

benefits and risks, which are described in Section 3 and Appendix 2 respectively. The social and economic 

benefits and risks are described in section 2.2 and section 5.1 respectively. 

7.2 Proposed funding arrangements 
The proponents are seeking Commonwealth Constraint Measure Funding from the Water for the 

Environment Special Account. The proposal meets the purposes of this Account, including: 

 improving or modifying any infrastructure (including bridges and roads) that constrains the 

delivery of environmental water to the environmental assets of the Murray-Darling Basin in 

order to ease or remove those constraints; 

 increasing the capacity of dams and storages to deliver environmental water to the 

environmental assets of the Murray-Darling Basin; 

 entering agreements to acquire an interest in, or in relation to land (including easements) to 

facilitate environmental watering of the environmental assets of the Murray-Darling Basin; and 

 improving the rules, policies, practices and procedures in relation to the use and management of 

the Basin water resources. 

7.2.1 Co-contributions 
For the purposes of this business case, it has been assumed that all costs would be met by 

Commonwealth Constraint Measure Funding under the Water for the Environment Special Account. 

Any opportunities for potential co-contributions from prospective business partners will be considered 

during the CMS Planning and Implementation Phase form 2016 to 2024. Key principles for any potential 

co-contributions include: 
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 asset ownership, operations and maintenance arrangements for both upgrades to existing 

infrastructure and construction of new infrastructure; 

 opportunities to leverage other funding sources to complement potential CMS investment; 

 taking advantage of opportunities where potential business partners may wish to make 

voluntary contributions above and beyond initial CMS investment; and 

 capacity to enter into secure and enduring business partnerships for mutually beneficial long-

term outcomes. 

7.2.2 Arrangements for ongoing ownership and maintenance of infrastructure 
The primary funding arrangements proposed under this business case under the Water for the 

Environment Special Account does not explicitly enable funding for ongoing operations and maintenance 

costs. Therefore, arrangements for ongoing asset ownership and operations and maintenance of 

infrastructure will need to be negotiated. This will depend on factors such as whether potential CMS 

investment is proposing to upgrade existing infrastructure or construct new infrastructure, existing 

arrangements and future risk management. 

It is important to note that this is different to operational management responses as a mitigation 

measure to prepare and respond to high flow events. For the purposes of this business case, these costs 

are considered to be within scope as they have been capitalised operational management costs with net 

present value calculations to account for future liabilities.  
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8 Project governance and management arrangements 
This section outlines how the CMS measures proposed in these business cases will be delivered for the 

planning and implementation phase. The third phase of CMS will initially likely continue various interim 

arrangements so that final decisions can be made with respect to governance and funding matters. In 

order to progress to the next stage, a risk management strategy has been prepared as has a project plan 

for continued stakeholder consultation. This section outlines policy and legal issues that will need to be 

considered as CMS continues to progress through the planning and implementation phase. 

8.1 Implementation Plan 
Due to the interaction of the three River Murray constraint measure business cases, the measures will be 

implemented in a coordinated manner. A broad Implementation Plan for the River Murray constraints 

measures has been included in Appendix 3. 

The Implementation Plan outlines six key phases: 

 governance arrangements; 

 information refinement; 

 private tenure mitigation options; 

 public tenure mitigation options; 

 operational trials; and 

 delivery of relaxed constraint flows. 

Appendix 3 explores these six phases and identifies key tasks and dependencies required within each. 

The Implementation Plan is subject to future amendment following final investment decisions and the 

progression of CMS to the planning and implementation phase.  

Figure 5 below conceptually demonstrates the Implementation Plan. 

The delivery of relaxed constraint flows (augmented environmental flows) will commence once 

mitigation measures have been implemented. As is described in Section 5 above, the delivery of 

increased flows will then be an incremental process with flows supplemented in increasing levels toward 

the operational limit of 80,000 ML/day at the South Australian border. 
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Figure 5: Relationship between key phases of constraints measure implementation 

8.2 Stakeholder engagement strategy 
Landholder and community support is critical for the effective implementation of constraints 

management works and measures. Feedback gathered to date indicates broad community support for 

the strategy and the delivery of higher flows in South Australia from local councils, peak irrigation bodies, 

indigenous nations and shack communities. More information on the key findings from the broad 

consultation undertaken on the CMS to date is at section 5.2. 

Effective communication and consultation with stakeholders will continue during further design and 

implementation to understand community issues at the regional and local level and to seek input on the 

development and implementation of constraints management measures. The focus of community 

engagement will transition from informing and consulting to involving and collaborating as the priorities 

shift from business case development to planning and implementation. More information on the 

stakeholder engagement strategy is at Appendix 4. 

8.3  Legal and Policy issues to be addressed 
The implementation of CMS will be pursuant to a multi-jurisdictional framework including the Water Act 

2007 (Cth), the Murray-Darling Basin Agreement, the Basin Plan, and individual state Acts regulating use 

of the main channel and tributaries, including statutes managing river operators. Each river operator, 

Basin State and the MDBA, together with the CEWH, will need to be confident that these inter-related 

Acts and agreements provide sufficient authorisation for the operation of CMS and this will be 

progressed as part of the implementation phase of CMS. 

At a high level of generality, legal and policy issues to be reviewed and confirmed during planning and 

implementation include: 

 confirming the requirements of the multi-jurisdictional framework; 

 administrative policy and procedural arrangements to ensure best practice, procedural fairness 

and relevant considerations are taken into account; 

 principles for negotiating or renegotiating voluntary land management agreements including for 

example easements; 
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 ownership of and internal arrangements and coordination with respect to implementing a range 

of additional non-capital mitigation measures: for example, appropriate notification procedures; 

and 

 review of applicable legislation. 

The ongoing management of legal, policy, and other risks are included in the risk management plan 

included at Appendix 5.  

A desktop cultural heritage assessment was conducted by independent consultants to inform the 

business case. The main finding was that DEWNR will work with indigenous nations to conduct cultural 

heritage assessments to manage risks and preserve and protect sites of indigenous cultural significance. 

These will be conducted as part of the design, construction and delivery phases of implementation to 

manage risks at each stage of project delivery. Other regulatory approvals such as native vegetation and 

environmental approvals are detailed in Appendix 6. 

8.4 Proposed governance and project management arrangements 
During the feasibility phase, governance and project management has been coordinated between the 

Commonwealth Department of Agriculture and Water Resources (DAWR), MDBA and Basin States as 

described below.  

In February 2013, the Australian Parliament made a special appropriation of $1.77 billion to the Water for 

the Environment Special Account established under section 86AB(1) of the Water Act for a ten-year 

period from 2014-2015. The funds have been allocated in two main streams: first to efficiency measure 

projects to deliver 450 GL of additional environmental water (approximately $1.5 billion allocated); and 

second to easing or removing constraints on the ability to deliver environmental water to the 

environmental assets of the Murray-Darling Basin. There has been $200 million allocated for constraints 

work including up to $5 million for Basin states to develop these business cases. 

Pursuant to the special appropriation, DAWR provided funding to each of the Basin States who in turn 

provided a portion of those funds to MDBA for the purpose of progressing technical feasibility analyses 

and preparing these business cases. MDBA have in turn engaged various sub-contractors to progress 

discrete technical and/or case study analyses whose works have informed and form appendices to these 

business cases. 

With respect to the development of this business case for the River Murray in South Australia, DEWNR 

directly assisted and/or led specific investigations, communication and preparation of this business case. 

Representatives from the MDBA, Basin States and observers from DAWR and CEWH met frequently to 

ensure continued inter-governmental cooperation and consensus during the feasibility stage and 

development of these business cases. 

Taking into account the rules of the Water for the Environment Special Account, it is anticipated that the 

governance arrangements in place during the feasibility phase remain in place during the early part of the 

planning and implementation phase such that an appropriate future pathway can be agreed upon once 

funding and ownership matters are decided upon. This is detailed in Appendix 3.  

8.5 High level risk assessment 
A high level risk assessment is provided at Appendix 5 for the planning and implementation phase. 

The risks will be owned by the project proponents and risks will be monitored and reviewed every six 

months. Any risks with a residual risk rating of moderate and below will be accepted and monitored to 

ensure the risk rating does not escalate during implementation. Risks with a residual risk rating of 



River Murray in South Australia - Constraints Measure Business Case 
 

Page 56 

 
 

significant and above will be actively managed and monitored throughout project delivery. At this stage 

of the CMS these risks have been highlighted for consideration and further pathways will be put into 

place to address them prior to investment decisions. Many of these identified risks reflect the scale and 

complexity of the CMS project in developing mitigation strategies to manage high flows delivery and their 

rating and strategy are considered reasonable and manageable with respect to the current early stage of 

the business case development.  
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Appendix 3: Implementation Plan 
The implementation of the three River Murray constraint measure business cases: Hume to Yarrawonga, 

Yarrawonga to Wakool Junction and the River Murray in South Australia will be implemented as an 

integrated package.  

This Implementation Plan outlines the key phases, estimated times, key tasks and dependencies that will be 

required for implementation. The six key phases identified and discussed in this Implementation Plan are: 

 governance arrangements 

 information refinement 

 private tenure mitigation options 

 public tenure mitigation options 

 operational trials, and 

 delivery of relaxed constraint flows. 

Figure 1 identifies the relationship between the broad phases in the Implementation Plan and the timelines 

for implementation. 

The Implementation Plan will require further development in the first year of implementation during 2016-

17 should funding be approved. 
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Governance arrangements 
July 2016 – December 2016 

If Ministers agree to implement the proposed River Murray constraint measures, governance 

arrangements will need to be formally established to ensure the long-term continuity and success of the 

program. 

Key tasks 

Key tasks for the governance arrangements phase include: 

 establishing agreements between jurisdictions (and associated agencies) on the responsibilities, 

roles and functions of the State and Commonwealth governments; 

 establishing program structures in agencies expected to implement the constraints business 

measures, their roles, inter-agency liaison routes and how they will incorporate any new 

information into negotiations; 

 establishing program guidelines for the implementation of the constraint measures for the River 

Murray; 

 defining coordinated program management approach in order to oversee the work allocation, 

resourcing, budgeting, progress of implementing constraints measures, initial activities for the 

program management group will include: 

- finalisation of a detailed Implementation Plan and distribute between the implementing 

organisations; oversee the stakeholder engagement strategy, including confirmation of 

roles and establishment of advisory groups (where appropriate). The role of an existing 

or a new group in regards to implementing constraints measures must be clearly 

identified and incorporated into the groups’ Terms of Reference; and 

- establishing supporting mechanisms for stakeholders to access independent advice on 

any technical, legal or engineering issues. 

Key dependencies 

Dependencies that have been identified include: 

 clarification of managerial and financial delegation of the mitigation measures proposed in each 

reach; 

 clarification of the consent (approval) authorities; 

 the role and capacity of the community advisory group (or similar) to coordinate technical and 

community information; and 

 funding arrangements for funding mitigation works are agreed, including resourcing. 

Program Management and Resourcing 

The Program Management approach is subject to the decision of the long-term governance 

arrangements. However, regardless of what governance arrangements are agreed, appropriate 

resourcing will be required for mitigation responses to third-party impacts (e.g. easements and 

infrastructure upgrades) and program management. Effective program management will be required to 

ensure accountability under the relevant public administration legislation, and for effective stakeholder 

engagement, negotiation and approvals processes in implementing constraints measures. 

A key issue will be resourcing working with landholders at a detailed one-on-one level working towards 

negotiating property level agreements. For the River Murray in South Australia constraints this means 

landholders and communities that stretch from the South Australian border to Coorong, Lower Lakes and 
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Key tasks  

The key tasks of this phase will include: 

 obtain or refine data for: 

- improved inundation Mapping- (new LiDar mapping, and aerial photography of high flow 

events); 

- Hydrodynamic Modelling, and further refine how water moves through the system; 

- development of draft landholder agreements ; 

- surveys – property ground- truthing surveys, development of landholder specific maps, 

site visits or inspections, inclusion of local knowledge; 

- verification – confirmation of landholder ownership; 

- finalise qualification of inundation risk and appropriate method(s) to reduce risk; 

 refine any remaining or identified costing information on easements, infrastructure or specialist 

activities; 

 establish liaison with stakeholders establish the liaison channel with the community advisory 

group or stakeholder, as identified per the engagement strategy; and 

 jurisdictions work with representative stakeholder groups to develop principles on which to base 

negotiations for individual land tenure agreements. 

Key dependencies 

Dependencies that have been identified include: 

 information required to be used as part of the negotiation process, for example identification of 

affected land, supporting maps, data and costs; and 

 agreement of the program guidelines by governments. 

Private tenure mitigation 

June 2017 – January 2023 

In collaboration with landholders and communities, the program management group will develop a fair 

and transparent process to implement mitigation measures. 

The infrastructure implementation costs have been broadly quantified through costings work undertaken 

by Jacobs (JACOBS, unpublished (a)). 

Negotiations and investigations 

June 2017 – January 2023 

This phase aims to reach a resolution with the affected private landholder(s) on suitable ways to mitigate 

or offset third party impacts, mostly through land management arrangements and infrastructure 

upgrades. 

Negotiations will need to be done in a coordinated manner, addressing all mitigation activities proposed 

for the land holder as one package, and will require a formal agreement to be established. If negotiations 

with stakeholders are still not settled by December 2022, advice will need to be sought by the overseeing 

agency in accordance with the Program Guidelines. 

Key tasks 

The key tasks of this phase will include: 

 negotiating mitigation options with effected stakeholders; 
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 refine draft landholder agreements with stakeholders, this process is likely to include lengthy 

periods of statutory consultation and review; and 

 agree private mitigation options with stakeholders. 

Key dependencies 

Dependencies that have been identified include: 

 clear communication and clarity of the negotiation process for affected parties; 

 liaison with the private land holder; and 

 access to requested information. 

Construction and transfer of private infrastructure 

June 2017 – December 2022 

The key tasks required to plan, design and construct, maintain or upgrade the affected infrastructure are 

detailed in Figure 7.  

 

Figure 7: Flow chart demonstrating overall processes for project delivery (JACOBS, unpublished (a)) 

 

Key dependencies 

This phase will be largely dependent on how the negotiation process occurs and jurisdictional processes, 

such as approvals which may include additional statutory community consultation and appeal processes. 

Other factors 

The volume of infrastructure work required may directly impact on the resourcing available within the 

local region.  Some regions may already have capacity to manage and build the infrastructure, and other 

areas may need to access skills and expertise from outside the region depending on local capacity and 

capability. 
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Public asset mitigation 

January 2017 – October 2022 

The key finding of the Public Infrastructure consultancy (by AECOM) is that the preferred mitigation 

approach for public asset managers (including local councils) is the negotiation of mechanisms to provide 

asset owners additional resourcing to reinstate public assets (roads, parks, crossings and civil 

infrastructure) after CMS flows.  

Negotiations and investigations 

January 2017 – March 2021 

Key tasks 

In the public forum there are set processes to follow when funding asset management arrangements 

between governments and Councils. These existing processes can assist in making the negotiations, 

investigations, construction and contractual obligations streamlined and are likely to be in place earlier 

than private mitigation. 

Key dependencies 

 clear communication and clarity of the negotiation process for affected asset manager and 

 liaison with the public land holders potential affected by impacts to public assets 

 legal issues to be addressed through State and Commonwealth frameworks, such as the use of 

the funding of asset reinstatement works, and 

 Jurisdictional processes for negotiations, investigations and other assessments. 

This phase will be largely dependent on how the negotiation process occurs and associated jurisdictional 

processes.  

Operational trials undertaken by environmental water holders  

June 2016 – June 2024 

It is recommended that governments conduct ‘operational trials’ through existing river management 

processes. This phase recognises that if higher flows were to be trialled, or natural flows were to occur at 

rates similar to those proposed in the three River Murray Constraints Measure Business Cases, these 

events would provide valuable opportunities to refine the knowledge base to inform negotiations and 

mitigation options for the future delivery of relaxed constraints flows. 

Delivery of relaxed constraint flows 

From June 2024 

By 2024, it is anticipated that all required mitigation options will be in place.  

Maximum regulated heights will only be delivered if: 

 there is full mitigation for the target flow; 

 there is an enduring Governance structure to support the flow; 

 there is environmental water available; 

 there are suitable climatic conditions; and  

 river operators are comfortable that during delivery, the risk of exceeding the maximum 

regulated height is negligible. 
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The delivery of environmental flows under a relaxed constraint scenario will be largely dependent on 

climatic conditions. Delivery of increased flows will be an incremental process, slowly working towards 

maximum flow rates over several seasons. 
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Appendix 4: Stakeholder Engagement Strategy 
 

Purpose 

This communication and engagement plan will scope key elements for the delivery of Phase 3 of the CMS 

for the River Murray in South Australia from 2016 to 2024. 

Stakeholder identification 

A summary of key stakeholder groups that have some degree of interest in, or are affected by, the CMS is 

at Table 1 with a comprehensive list of stakeholders at Attachment A. 

Table 13: Stakeholder identification 

DEWNR 

 Executive 

 MDBCC 

 Water and Climate 
Change 

 River Murray 
Operations and 
Major Projects 

 Hazards Team 

SA Government  

 SA MDB NRM Board 

 SA Water 

 DPTI 

 PIRSA 

 EPA 

 Dept of Health 

 Tourism SA 

 SAFECOM 

 SES 

 SAPOL 

 Murray and Mallee 
Zone Emergency 
Management 
Committee 

Commonwealth 

 MDBA 

 DAWR 

 DoE 

 CEWO 

Local Government 

 Local councils 

 Local Government 
Association 

 Murray Mallee LGA 

Other government 

 State Governments 

 Opposition 

 SA Power Networks 

 RDA Murraylands 
and Riverland 

 River Murray 
Advisory Committee 

 Murray-Darling 
Association (Regions 
5 and 6) 

 MDBA Basin 
Community 
Committee 

External consultants 

 External 
professional 
consultants 

Primary producers 
and industry groups 

 Peak industry 
groups 

 Floodplain 
landholders 

Irrigators 

 Individual irrigators 

 RIT/CIT 

 Irrigation trusts  

 Private pump 
owners 

Landholders 

 Shack associations 

 Individual shack 
owners 

 Individual 
landholders 

Indigenous 

 Indigenous nations 

 Traditional 
Owners/groups 
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Environmental 
groups  

 Local Action 
Planning (LAP) 
officers 

 NRM groups 

 Community 
organisations 

 NGOs 

Advocacy groups  

 Business 
associations 

Tourism 

 Houseboats 

 Recreational 
boaters 

 Recreational fishers 

 Caravan park 
owners/operators 

 Accommodation 

Communities 

 River Murray towns  

 Tourists/visitors 

 Community clubs 

 Broader SA 
community 

Media 

 Local media 

 The Advertiser 

 ABC 

Foundations and Principles 

One of the key principles underpinning the CMS is that “Affected communities, including landholders and 

managers, water entitlement holders, Traditional Owners, management agencies and local government 

need to be involved from the beginning to identify potential impacts and solutions”. 

This principle has underpinned the public participation approach that DEWNR and MDBA have 

undertaken to date, conducting several meetings with stakeholders and communities to build 

understanding, identify and refine options and collect and report on community information and issues. 

It is recognised that effective community engagement improves decisions by identifying critical issues 

early, promoting opportunities for increased awareness and understanding and providing a balanced 

review of the problem or opportunity by incorporating a diverse range of perspectives. It is also 

recognised that the effectiveness and sustainability of decisions are more enduring when factors such as 

local knowledge and perspectives and sensitivity to community context are also part of the decision-

making equation (International Association for Public Participation 2006). 

However community engagement is not just about input into decision making, engagement also has an 

important role in building community capacity and relationships and helping individuals and communities 

to move through the process of change. This is particularly important in the context of constraints 

management, where governments are essentially seeking new ways to manage rivers, requiring a 

significant period of adjustment for many landholders who have built lifestyles and businesses around 

expectations of regulated river behaviour. 

There are seven professional standards and best practices (International Association for Public 

Participation 2006) that were originally developed over two years of broad international participation to 

identify those aspects of public participation that transcend national and cultural boundaries. The Core 

Values are used around the world to guide the development, implementation and evaluation of public 

participation processes. These practices listed below will continue to be used to guide engagement 

during the planning an implementation of the Constraints Management Strategy. 

 The public should have a say in decisions about actions that could affect their lives. 

 Public participation includes the promise that the public’s contribution will influence the 

decision. 

 Public participation promotes sustainable decisions by recognising and communicating the needs 

and interests of all participants, including decision makers. 

 Public participation seeks out and facilitates the involvement of those potentially affected by or 

interested in a decision. 

 Public participation seeks input from participants in designing how they participate. 

 Public participation provides participants with the information they need to participate in a 

meaningful way. 
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 people may need to be able to access independent advice as part of the process, 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 verifying and improving the 

accuracy of developing technical work; and 

 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. 

Work plan for 2016-2024 

The eight year planning and implementation phase has been 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 from the South Australian border to the Coorong, Lower Lakes and Murray Mouth needs to 

be broken down into a number of work themes. 

The structure provided in the Appendix 3- Implementation Plan outlines the broad phases of work that 

need to be completed to address constraints as follows: 

 governance arrangements;  

 information refinement; 

 private tenure mitigation options; 

 public tenure mitigation options; and 

 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 3 ‘Key engagement tasks and methods for directly affected stakeholders’ 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 should be confirmed when states have finalised their preferred governance 

arrangements should funding be secured. 

The participation tactics are provided in Table 15 and range from broad activities such as media and 

website communications to inform and consult to briefings and meetings to involve and collaborate with 

community and stakeholders. Using a range of participation tactics will enable different ways of gathering 

feedback and will provide opportunities to identify and record key issues and sensitivities and develop 

pathways to acknowledge and address any outstanding concerns. 

The main assumptions are: 

 fundamentally, the CMS will proceed beyond the Feasibility Phase; 

 flow bands investigated under the CMS to assess potential third party impacts will be the same 

as those agreed for investment purposes; and 

 communities and stakeholders are  aware of the CMS process and outcomes as engagement is 

required to verify the potential impacts, provide a high degree of confidence in costings, and 

assist with smooth transitions during planning and implementation phases. 
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The main constraints are: 

 budget limits the scope, nature and amount of engagement that can be achieved so activities 

and outputs will be prioritised accordingly; and 

 the need for dedicated communications resources to undertake comprehensive and thorough 

community engagement and consultation during planning and implementation. 
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 identify levee information gaps; 

 create infilled levee data through the development of an automated GIS script;  

 undertake an assessment on the location of the levees compared to specified inundation extents 

to determine if any levees are within or adjacent to the predicted inundation extent; and 

 estimate the length of levee within each inundation extent. 

AECOM initially undertook the above desktop assessment for the Yarrawonga-Wakool reach, for 

inundation extents of 50,000 and 65,000 ML/day.  After the methodology had been tested, they then 

applied it to the Murrumbidgee and South Australian reaches.   

AECOM identified impacts and developed mitigation options and costs by: 

 reviewing publicly available information and liaising with MDBA personnel to determine if any 

levee condition assessments had been undertaken for the identified lengths; 

 for levees that were assessed as potentially affected by increased flows, costing mitigation 

responses as detailed in Table 20. 

  







River Murray in South Australia - Constraints Measure Business Case 
 

Page 98 

 
 

Life Cycle of Levees 

The consultants have advised that Levees in this region typically have a 100 year life cycle. Most of the 
levees affected are between 50 and 80 years through their life cycle. Consequently the consultants have 
costed mitigation measure over a 30 year timeframe (i.e. remaining timeframe in the levees life cycle). 
Levee reinstatement costs identified in this report were estimated for a 30 year period. This period is 

consistent with the anticipated remaining life of the oldest levees in the catchment and is also a typical 

timeframe for the evaluation of infrastructure, used by Infrastructure Australia and other infrastructure 

funding agencies.  

It was assumed that response measures would be required for 1m in every 30m of levees affected by an 

event. This factor is consistent with the approach taken in Victoria for the North Central Catchment 

Management Authority (NCCMA) and Goulbourn Broken Catchment Management Authorities (GBCMA). 

Engineering judgment was applied to increase this factor to 1m every 15m for inundation events greater 

than a 7 day duration.   

AECOM used the following information/ data to assess impact and mitigation options and costs for this 

project: 

 Maunsell Australia Pty Ltd (April 2009) Floodplain Risk Management Study –Edward, Wakool & 

Niemur Rivers –Stages 1, 2 and 3;  

 SMEC in conjunction with Brian Mitsch and Associates (Feb 2003). Edward/Wakool Rivers – 

Stages 1, 2, 3 – Rural Floodplain Management Plan – Phase A Compendium of Data; 

 SMEC in conjunction with Brian Mitsch and Associates (May 2004). Edward/Wakool Rivers – 

Stages 1, 2, 3 – Rural Floodplain Management Plan – Phase A Flood Study; 

 Environment, Climate Change & Water (January 2011) Floodplain Management Plan, Edward and 

Wakool Rivers Stage 1 Deniliquin to Moama-Moulamein Railway; 

 Water Technology (January 2013) Rural Levees Assessment Final Report; 

 ID&A (March 2002) Tuppal and Bullatale Creeks – Data Collection and Flood Study – Flood Study 

Report; 

 ID&A (March 2002) Tuppal and Bullatale Creeks – Data Collection and Flood Study – 

Compendium of Data Report;  

 NSW Government Department of natural Resource (May 2004) Tuppal and Bullatale Creeks 

Floodplain Management Plan maps; 

 Victoria Department of Water, Land and Biodiversity Conservation (DELWP) 2014, General Layers 

(including crown public land, land parcels, roads, streams, and water network); 

 Rural Levees Assessment 2012, North Central Catchment Management Authority (CMA); 

 NSW Floodworks, NSW Department of Primary Industries (DPI); 

 SA Levee Bank Management Strategy2015, Department of Environment, Water and Natural 

Resources (DEWNR); 

 SA Levee Banks 2011, DEWNR; 

 NSW Land and Property Information (LPI) Digital Topographic Database, 2014. 

Agricultural land 

Context and scope 
During the CMS prefeasibility phase, GHD was engaged to investigate and estimate the likely costs 

associated with ensuring passage of environmental flows over agricultural land. The prefeasibility study 

focused primarily on the purchase of easements from landholders, but also looked at other potential 

arrangements.   The principal output of the study was a desktop-based model to calculate the likely 
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magnitude of costs associated with the purchase of easements. The model provides an estimate of how 

changes to the flow regime might have implications for the worth of the affected land6 as a function 

of impacts on agricultural activity.  The model was applied to a set of different flow scenarios in 

order to enable comparison between options.   

This model was not applied to South Australia for the prefeasibility phase, on the basis that it was 

expected that any impacts in South Australia would be minor, as affected land would predominantly 

consist of lower-value native pastures.  

Approach to assessing impacts and mitigation options (feasibility phase) 
For the feasibility phase, GHD was engaged to undertake further work.  

In South Australia, GHD undertook modelling to develop an indicative estimate of the possible costs of 

easements for affected agricultural land in South Australia.  For the purposes of this assessment, GHD 

built on their existing model for the Lower Darling by: 

1. using ACLUM land use classifications, refined through further checking against satellite imagery; 

2. using livestock gross margins for grazing tolerant pastures for the Lower Darling, which were 

assumed to apply in the region of South Australia affected; 

3. providing estimates to the South Australian Department of Environmental, Water and Natural 

Resources (DEWNR) for review; 

4. updating hydrology assumptions to reflect modelling work undertaken during 2015.  The hydrological 

assumptions used are summarised in Appendix 7. 

GHD’s work in South Australia was purely desktop based.  Unlike in other reaches (Hume-Yarrawonga and 

Yarrawonga-Wakool) GHD did not undertake landholder visits or case studies in South Australia.  This was 

considered appropriate given the very low cost estimates. 

What was taken into account in cost estimates 
GHD considered impacts and mitigation options on inundated land for the following land use types: 

 grazing tolerant pastures; and 

 horticulture 

In 2014, GHD assessed that the inundation of tolerant pastures along the Lower Darling reach would 

result in pasture rejuvenation given the underlying semi-arid climatic conditions.  GHD has similarly 

assessed that inundation on tolerant pastures would promote pasture rejuvenation on affected land in 

South Australia. This impact of inundation could be considered a direct benefit. 

In addition to the benefit of pasture rejuvenation, GHD recognised that inundation would potentially 

result in other costs, including those associated with foregone grazing and clean-up.  

Impacts and costs as a result of interrupted access were considered to be negligible. This was due to the 

relatively flat topography and the general absence of flood runners that could otherwise restrict access to 

livestock for management purposes. As a result, the costs associated with interrupted access were 

calculated as zero. 

                                                             
6 “Worth of affected land” is calculated as a function of “agricultural land worth”. 
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Public infrastructure  

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 public7 infrastructure.  Infrastructure on agricultural land was 

considered separately by GHD through the private agriculture project. 

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 asset managers from local councils and state government through a combination 

of regional meetings and teleconferences: 

What was taken into account in cost estimates 
During their consultations with local councils and other public asset managers, AECOM found that: 

                                                             
7 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 on agricultural land (e.g. roads, crossings, bridges, levees 
on agricultural land, private irrigation pumps) was outside the scope of this project.   
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 substantial capital upgrade works would not be typically required to mitigate against 
environmental flows.  Council’s identified that the most efficient approach to mitigate 
environmental flows is to proactively manage, or directly respond to the impacts of the events. A 
small number of exceptions for assets requiring upgrade were identified and recorded; 

 very few culverts or bridges require physical repair/replacement after flow events. The typical 
response was clean up of silt and debris and reinstatement of beaching where materials had 
been washed away; 

 roads subject to inundation or even water to the road shoulder would not necessarily require 
works, but experienced greater rates of deterioration in the months after flows; 

 operational costs to enact mitigation controls (such as road management/closing and shutting 
off backflow prevention valves) was a common cost, not captured by asset costing; 

 duration of inundation extending beyond seven days has an amplified impact on damage and 
costs. The impacts of this have been considered in proposed treatment measures and associated 
costs, and separate calculations prepared for each outcome; 

 landscaped areas (including manicured grassed parks and sports fields) require rectification; and 

 waterside infrastructure (such as jetties, pontoons, boardwalks) often require maintenance and 
repair. 

AECOM considered the following mitigation responses in developing cost estimates as outlined in 

Table 21. 
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AECOM 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. 

Implementation costs 
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Works on riparian and floodplain areas: The vast majority of the works proposed to be implemented 

under the CMS will be located in riparian and floodplain areas that are regularly subjected to flooding.  

An acknowledgement of this risk will need to be built into the proposed implementation strategies and a 

consistent approach to the management of this risk should be developed to ensure that project 

implementation is not unduly impacted by the inevitable inundation events. 

Works on private land: The current program of works for the CMS includes significant numbers of works 

items that will be constructed on private land on behalf of private landholders.  Works completed on 

private land will be inherently more complex as a result of the need to engage with a diverse range of 

individual landholders who have varying acceptance of the program. 

Approvals Considerations 

Planning application and approvals process: An integrated approach to design, application, stakeholder 

consultation and approvals is required for the proposed CMS infrastructure works programs. This will 

ensure that the implications of any change to the proposed works package are well understood and that 

there are no surprises as the proposed works are developed. It will also drive cost savings in undertaking 

planning and environmental assessments.  

Flood prone areas of land are in many instances subject to a wide range of planning and environmental 

protection controls. The application and approvals process for many of the works associated with the 

CMS will therefore be complex. Specifically, works to be undertaken in riparian and floodplain areas 

typically retain a range of environmental and heritage values that will require consideration. 

Consequently the Approvals and Design Phases of the CMS may take several years to complete (see 

Table 25).  
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Appendix 7: Hydrological Modelling 

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. 

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 1. 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 1); 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.  
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The “BDL” flow regime represents the most appropriate baseline for cost estimates, noting that: 

 the costs that will be incurred in implementing mitigation options (e.g. easements or 

infrastructure works) would reflect the outcomes of negotiations with stakeholders, who will 

need to agree to those options, and associated funding, before they can be implemented; 

 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); and 

 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. 

 

 

  



River Murray in South Australia - Constraints Measure Business Case 
 

Page 115 

 
 

Appendix 8: Flow Inundation Mapping 

In order to inform the assessment of impacts, mitigation options and costs it was necessary to estimate 

spatially how higher managed flows would inundate areas of land. This section describes how inundation 

maps were produced. 

CMS Pre-feasibility Phase (2014) 

During the CMS pre-feasibility phase hydraulic models and GIS processing were used to generate 

inundation extent maps.  For the River Murray in South Australia, MIKE-21 with FlexiMesh was used to 

model the extent of inundation (i.e. derive an “inundation footprint”).  

The inundation extent was captured and presented spatially using GIS tools (e.g. raster format 

transformed to polygon shapes). The use of GIS has two key advantages: access to geo-spatial analytical 

techniques (for example to identify location, size, and type of tenure or land use for affected properties), 

and the relative ease of presenting flow rate implications in the form of maps (for example for 

discussions with stakeholders).  

In order to provide a reference point for analysis, and consultations with stakeholders, each inundation 

extent was related to a specified flow rate at a reference gauge or location. Further details of the 

methodology is described in the technical report “Flow inundation mapping & impact analysis9 (MDBA, 

2014). 

CMS Feasibility Phase (2014-15) 

Inundation maps were updated to take into account further modelling undertaken by the Department of 

Environment, Water and Natural Resources (SA) using the same model as for pre-feasibility, but with the 

addition of FlexiMesh in some areas (between Lock 3 and Wellington).  Known flows at surface water 

gauges were used to verify the modelled areas of inundation.  

Application of flow inundation mapping to impact, mitigation options and cost 
analysis 

Consultants used the flow inundation extents, overlaid with other geo-spatial information, such as 

landuse, roads, crossings, tenure, to identify infrastructure and land that would be affected by different 

CMS flow options. The information served as a basis for identifying and costing the impacts and potential 

mitigation options.  

The inundation extents were considered fit-for-purpose to assess impacts and estimate costs at a 

regional scale, and as a starting point for discussions with local stakeholders.  

For CMS implementation the existing flow inundation mapping would function as a starting point for 

identifying and contacting property owners who may be directly affected, and for discussions and 

negotiations. It would also be necessary to update the inundation maps through improved modelling, 

further analysis of aerial photography, and/or further consultations with stakeholders regarding details of 

inundation in specific locations. 

                                                             
9 For further details, see above report.  




