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 Title of measure The Living Murray- Mulcra Island 

 Proponent undertaking the measure Victoria, NSW and SA 

 Type of measure Supply 

1. Confirmation 

 Date by which the measure entered into or will enter 
into operation 
Must be before 30 June 2024 

The measure is operational. The works were 
commissioned over two years, from 2013-2015. 

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 
development’. 

Yes. 

It is a new project (not already included in the 
benchmark conditions). 

 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. 

2. Details of the measure 

 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. 

3. Description of the works or measure 

 Mulcra Island is part of the Lindsay-Wallpolla Islands Icon Site. The works have been funded through the 
Living Murray program and will assist in achieving the ecological objectives that have been set for the icon 
site by increasing the frequency, duration and extent of wetland and floodplain inundation, improving fish 
access to the creek and introducing flows to the upper Potterwalkagee Creek. The works enable watering of 
820 ha included the construction of seven environmental regulators and associated works, including sill 
lowering, stream rehabilitation and upgrading access tracks. 

4. Geographical location of the measure 

 
 

Mulcra Island is located on the River Murray floodplain in north-west Victoria, approximately 70 km west of 
Mildura. 

5. Representation of the project in the MDBA modelling framework 

 The MDBA has represented the proposed infrastructure, operating strategies and water use in the MSM- 
BigMod model. Attachment A shows a schematic of the model representation of Mulcra Island. Spatial data 
(derived using a hydro-dynamic model) describes the areas inundated through the operating of the works. 
The areas inundated are combined with the timing of modelled operation by the Environmental Outcomes 
Scoring Tool to quantify the change in environmental outcomes, relative to the Benchmark environmental 
outcomes. 

The level-volume-area relationships for Lock 9, Potterwalkagee Creek, Victorian Floodplain Retention, NSW 
Floodplain Retention, Mulcra Horseshoe and Lock 8 used in the model are shown below. 

Amendment date: 16 Feb 2017 
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Lock 9 

Level (mAHD) Storage (ML) Area (ha) 

18.5 0.0 0.0 

19.0 756.0 105.0 

19.5 1424.0 166.0 

20.0 2433.0 226.0 

20.5 3739.0 300.0 

21.0 5447.0 379.0 

21.5 7567.0 460.0 

22.0 9974.0 497.0 

22.5 12527.0 524.0 

23.0 15198.0 543.0 

23.5 17958.0 560.0 

24.0 20790.0 573.0 

24.6 24270.0 588.0 

25.0 26644.0 599.0 

25.5 29676.0 614.0 

26.0 32800.0 636.0 

26.5 36030.0 656.0 

27.0 39353.0 674.0 

 

Potterwalkagee Creek (weir pool) 

Level (mAHD) Storage (ML) Area (ha) 

19.5 0.0 0.0 

20.0 0.0 0.0 

20.5 0.0 0.0 

21.0 0.0 0.0 

21.5 0.0 0.0 

22.0 13.0 5.0 

22.5 63.0 15.2 

23.0 153.0 20.8 

23.5 276.0 28.2 

24.0 539.0 77.3 

24.6 1185.0 138.0 

25.0 1921.0 230.0 

25.5 3567.0 429.0 

26.0 6217.0 631.0 

26.5 10656.0 1145.0 

27.0 17281.0 1485.0 

27.0 17281.0 1485.0 
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Victorian Floodplain Retention 
Level (mAHD) Storage (ML) Area (ha) 

21.0 0.0 0.0 
24.6 0.0 0.0 
24.8 137.6 24.1 
25.0 275.2 50.2 

25.3 481.6 76.8 
25.6 688.0 96.5 
29.0 3035.0 96.5 

 

NSW Floodplain Retention 
Level (mAHD) Storage (ML) Area (ha) 

21.0 0.0 0.0 
24.6 0.0 0.0 
24.8 51.1 19.0 
25.0 102.2 21.0 
25.3 178.8 21.5 
25.7 281.0 22.8 
29.0 1131.0 22.8 

 

Mulcra horseshoe wetland 

Level (mAHD) Storage (ML) Area (ha) Inlet Capacity 

24.60 0.0 0.0 100 

24.80 245.4 18.5 100 

25.00 303.1 23.6 100 

25.20 371.2 29.8 100 

25.40 452.6 39.2 100 

25.50 515.2 43.4 100 

25.60 571.4 49.7 100 

25.70 644.7 56.3 100 

 

Lock 8 Wetland 

Level (mAHD) Storage (ML) Area (ha) Inlet Capacity 

23.00 0.0 0.0 0 

23.20 240.6 27.2 15 

23.30 268.7 28.0 57 

23.40 297.3 28.6 108 

23.50 326.7 29.2 164 

23.60 356.7 29.8 221 

23.70 387.2 30.4 278 

23.80 418.4 31.0 336 

23.90 450.3 31.7 394 

24.00 482.7 32.3 452 

24.10 603.0 46.6 510 

24.20 651.2 48.0 568 

24.30 769.7 61.8 626 

24.40 836.6 64.9 723 

24.50 905.7 68.0 888 

24.60 978.5 71.4 1078 

24.70 1054.0 74.8 1277 

24.80 1135.2 79.7 1421 
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 In addition to the level-volume-area relationships for the weir pools provided above, the storage and area in 

the Upper Potterwalkagee and Weir pool reaches are affected by flow routing and travel time, flow-travel 

time-area relationships are shown in the tables below. An explanation of the calculation of combined reach 

and weir storage and area is provided in MDBA Technical Report 2015/15. 

 
 

Upper Potterwalkagee 

 

Inflow (ML/d) 
Travel time 

(day) 

 

Area (ha) 

0 1 0 

16.1 1 41 

26 1 44.8 

39.7 1 50 

41 1 50.2 

66 1 53.1 

147 1 62.5 

349 1 86 

510 1 104.7 

2000 1 104.7 

 

 
 

Potterwalkagee Creek and Weir Pool 

 

Inflow (ML/d) 
Travel time 

(day) 

 

Area (ha) 

0 1.75 0 

41 1.75 36 

87 1.8 39 

144 1.9 55 

226 2 55 

330 2 55 

487 2 55 

1314 2 147 

3112 2 304 

5000 2 304 

 

In the model, there are two offtake locations describing flow movements from the river to the site. The 
interaction is driven by water level differences between the river and site. The model uses plug-in like 
functions, special code No 183 and No 199, ) to derive inflow to Potterwalkagee Creek as a function of water 
level difference between offtake and weir pool (as described at table below) so that weir pool manipulation 
operation can be modelled effectively and efficiently. Inflows at the two offtake points are calculated using 
the equation with head difference. 

 

𝑖𝑛𝑓𝑙𝑜𝑤 = 𝑚𝑖𝑛(𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝑖𝑛𝑓𝑙𝑜𝑤, 𝐶𝑜𝑛𝑣𝑒𝑦𝑒𝑛𝑐𝑒 √𝑙𝑒𝑣𝑒𝑙 𝑎𝑡 𝑜𝑓𝑓𝑡𝑎𝑘𝑒 − 𝑙𝑒𝑣𝑒𝑙 𝑎𝑡 𝑤𝑖𝑒𝑟 𝑝𝑜𝑜𝑙) 
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Upper Potterwalkagee Creek   Lower Potterwalkagee Creek 

River Level at 
offtake (mAHD) 

Minimum 
inflow (ML/d) 

 

Conveyance 
 River Level at 

offtake (mAHD) 
Minimum 

inflow (ML/d) 

 

Conveyance 

24.602 0   0 24.000 0 0 

24.613 0   0 24.200 41 49.5 

24.653 0  0.6 24.400 87 133.5 

24.717 0  12.7 24.601 142 237.1 

24.802 15  28.9 24.606 144 239.8 

24.905 26  47.9 24.624 151 249.6 

25.022 41  69.0 24.655 163 267.7 

25.176 66  105.1 24.697 179 292.3 

25.539 147  200.4 24.749 201 322.8 

26.184 355  365.4 24.810 228 358.5 

26.744 538  508.6 24.911 273 427.0 

     25.265 487 715.9 

     25.892 1341 2154.0 

     26.433 3112 3590.4 

 

Water flows to the river from the site via the Potterwalkagee regulator. Depending on the operating 

strategy, the regulator is raised until required duration is met then lowered to drain stored water back to 

the river. The model limits the return flow if downstream level, calculated by the relationship below with a 

given flow, is higher than storage level. 

 

Potterwalkagee Creek weir 

Flow (ML/d) Level (mAHD) 

0.0 19.500 

0.1 22.150 

141.0 22.179 

143.0 22.240 

150.0 22.437 

161.0 22.708 

191.0 23.005 

224.0 23.426 

265.0 23.805 

335.0 24.147 

629.0 24.465 

1690.0 25.085 

3643.0 25.756 

15000.0 27.000 

100000.0 27.800 

 

A standard evaporation loss is applied by MSM–Bigmod with evaporation and rainfall calculated using 

monthly data from the Lake Victoria climate station and a pan evaporation factor of 0.660. Seepage is 

applied at a rate of 2 mm/day. 

 







 

Appendix A Mulcra Island representation in Murray model (based on Bigmod Rev. 254)  
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Note to authors and reviewers 
This template has been prepared to provide a standard format for presentation of 
operational details for the Icon Site structures built to enable or enhance environmental 
watering events. The plan will form part of the Icon Site Environmental Management plans 
but will include sufficient detail to be a stand-alone document.  

This plan will not prescribe particular watering events or if a watering event is to occur; the 
principal purpose of this document in the short-term is to provide guidance to assist with the 
commissioning of the Mulcra Island structures, prior to full operation.  

It is expected that this document will be progressively updated as new information comes to 
light and the performance of the new structures are assessed. The long-term intent for the 
operational plan is to provide assistance in planning watering events. It should also provide a 
record of previous events and any considerations to improve subsequent operations in 
supporting the ecological objectives and in response to any impacts of operations to third 
parties.     

The template has sections that need to be considered for ALL manuals.  If the section is not 
relevant for the site please indicate as such in the manual. If the detail has been covered in 
another section please state “refer to section X.X for details”. Please do not delete the 
section.  

Level of detail 

The level of detail will reflect the complexity of the potential operations at the site.  If 
reasons for particular operations have origins from specific studies these should be 
appropriately referenced.  

Version control 

The Mulcra Operating Plan should be viewed as a living document, which will evolve in 
response to changing site conditions and ongoing knowledge development. It will be 
imperative to maintain appropriate document control to enable operational decisions to be 
based up the latest available knowledge. 
 
Version Date Prepared  Reviewed  Approved 

Development/Draft 2011 , 
MCMA 

 

, MDBA 

, MDBA 

N/A 
 

1.0 Feb 2013 , 
MCMA 

  

1.1 March 
2013 

, 
MDBA 
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GLOSSARY OF TERMS & ACRONYMS 

 

ANZECC Australian and New Zealand Environmental and Conservation Council. 

Aquatic ecosystem any water environment from small to large, from pond to ocean, in which 
plants and animals interact with the chemical and physical features of the 
environment. 

Baseline condition an environmental quality or condition that is defined at a point in time and 
used as a benchmark for determining a change in the environmental quality 
or condition. For The Living Murray the baseline condition is 2003 when the 
program was announced.   

BOC  
Basin Officials Committee: A jurisdictional committee to coordinate the 
management of Basin water resources between the Commonwealth, the 
Authority and the Basin States.  

Blackwater Water containing a high concentration of organic matter, often accompanied 
by an initial depletion of oxygen. 

BSMS Basin Salinity Management Strategy 

CEWH Commonwealth Environmental Water Holder 

CMA Catchment Management Authority 

CRG Community Reference Group 

Commissioning Action and requirement to ensure the structures are functioning per designs. 
A commissioning will be undertaken under dry and wet scenarios.  

Ecological Objectives An objective is a statement of the desired condition. 

Environmental Water 
Management Plan 
(EWMP) 

A document setting out the management, control and monitoring measures 
to be implemented during construction and/or operation of a development, 
to avoid or minimise the potential environmental impacts identified during 
an environmental impact assessment process. 

Environmental 
watering 

Water entitlements legally set aside for the benefit of environmental values. 

EWG Environmental Watering Group: A jurisdictional committee that develops and 
implements the annual TLM Environmental Watering Plan. The EWG 
recommends annual TLM watering priorities and proposals to ensure 
consistency between icon sites. 

Environmental 
Works and Measures 
Program 

The EWMP funds infrastructure to deliver and manage water at the icon sites 
to achieve The Living Murray First Step environmental objectives. This 
infrastructure includes regulating structures, water delivery channels and 
fishways and focuses on achieving environmental outcomes at the six icon 
sites. 

Fishway A structure placed in or around a constructed barrier to allow migration of 
fish. 

FSL Full Supply Level – Operating level under normal regulated conditions 

GL Giga-Litres (1,000 Mega-Litres) 

Icon Site One of six sites identified under The Living Murray Initiative as having iconic 
value to the River Murray. 

Managed Event A watering event that employs the operation of the scheme’s structures. 

     



Murray Darling Basin Comprises the catchment of the Murray and Darling Rivers and their 
many tributaries, extending from north of Roma in Queensland to 
Goolwa in South Australia. 

Murray Darling Basin 
Authority (MDBA) 

The authority responsible for managing the Murray River system in 
cooperation with state authorities, with the aim of ensuring reliable 
water supplies for all users. 

River Murray The waters of the main channel of the River Murray and its bed and 
banks. 

Natural Event A watering event that does not employ the use of the schemes 
structures. 

Ramsar listing A wetland listed under the Ramsar Convention on Wetlands; an 
intergovernmental treaty providing the framework for national action 
and international cooperation for the conservation and wise use of 
wetlands. 

River Murray The Murray River, the waters and the bed and banks of its tributaries 
and associated water bodies. 

RMO River Murray Operations – a division of the MDBA who 'operate' the 
river system by directing releases from storages and controlling 
diversions of water from the river for irrigation, urban services and 
environmental purposes. 

RMOU River Murray Operations Unit - a division of SA Water responsible for 
day to day operation and management of River Murray Structures at 
Lake Victoria and Downstream of Lock 10. 

River Red Gum Eucalyptus camaldulensis also known as Red Gum. 

River regulation Control of water flow with dams, weirs within the Murray River for 
irrigation and navigation purposes.  

TLM The Living Murray 

Threatened species, 
populations and 
ecological 
communities 

Species, populations and ecological communities specified in 
Schedules 1, 1A and 2 of the Threatened Species Conservation Act 
1995. 

Unregulated Flow Unregulated flows are normally declared by the Murray-Darling Basin 
Authority when high flows are forecast to occur that are in excess of 
that required to meet South Australia’s entitlement flow and cannot 
be captured and re-regulated in Murray System storages.  

VEWH Victorian Environmental Water Holder 

Water year A period from July to June, seasonally aligned and corresponding to water 
allocation policy in the River Murray system. 

     



1. BACKGROUND  

 

The Living Murray (TLM) is one of Australia's most significant river restoration programs. Established in 2002, TLM is a partnership of the NSW South Wales, 
Victorian, South Australian, Australian Capital Territory and the Commonwealth governments, coordinated by the Murray-Darling Basin Authority (MDBA).  
The long-term goal of this program is to achieve a healthy working River Murray system for the benefit of all Australians.  

Through its First Step water recovery initiative, TLM has acquired a water portfolio consisting of water entitlements for environmental use. As of 2011, 
there is 477.8 GL long-term cap equivalent (LTCE), of water recovered for TLM1. The actual volume of water available against these entitlements at any 
given time is dependent on the water allocations announced by each state. This portfolio will be used to achieve environmental objectives at the icon sites. 
Regulating structures, water delivery channels and fishways, known as works and measures, will deliver and manage the environmental water at the icon 
sites. The success of the environmental watering against the objectives will be monitored using fish, birds and vegetation as an overall indication of the icon 
site’s health.  

TLM will seek to align itself to the requirements of the Basin Plan Environmental Watering Plan, once finalised. 

The Living Murray Initiative was created to address the health concerns of the River Murray. One part of this initiative aims to improve the environmental 
health of six icon sites along the River Murray (Figure 1). These Icon Sites were chosen for their significant ecological, cultural, recreational, heritage and 
economic values.  

Changes to the flow regime in the River Murray have also significantly reduced the ecological health of the island systems.  This is primarily due to a 
reduction in the frequency and magnitude of flooding as a consequence of the long-term effects of river regulation; further compounded by the recent 10 
year drought.  

The Chowilla Floodplain and Lindsay-Mulcra-Wallpolla Islands Icon Site covers 43,856 ha and spans three states – South Australia, Victoria and New South 
Wales. The site comprises two main floodplain areas: the Chowilla Floodplain in South Australia and New South Wales, and the Lindsay-Mulcra-Wallpolla 
Islands in Victoria.  

The Mulcra Island is approximately 2,100 ha and is situated between the Lindsay and Wallpolla Islands, approximately 70 km west of Mildura. Mulcra Island 
is formed by an anabranch of the River Murray, Potterwalkagee Creek (figure 2).  

1 The long term Cap equivalent is a type of average and takes into account different characteristics of water entitlements in New South Wales, Victoria and South Australia 
and their reliability. The measure of water recovery creates a common unit on measure, thus allowing equitable comparison of a broad range of water recovery measures.   
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Figure 2 Icon Site boundaries and 1956 flood extent (1 in 100 year flood) at Mulcra-Lindsay-Wallpolla Islands 
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Figure 2 Icon Site boundaries and 1956 flood extent (1 in 100 year flood) at Mulcra Lindsay Wallpolla Islands 
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The Islands are situated within a semi-arid Mallee landscape and feature extensive wetland and 
floodplain areas supporting a mosaic of Red Gum, Black Box and Lignum communities.  They are 
recognised nationally and internationally for their role as refuge and breeding habitat for 
waterbirds and for their sites of Indigenous cultural significance. The Islands are located within the 
Murray-Sunset National Park, Victoria. 
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Figure 2 Icon Site boundaries and 1956 flood extent (1 in 100 year flood) at Mulcra-Lindsay-Wallpolla Islands 
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As part of The Living Murray program, ecological objectives were created for each Icon Site, to 
guide management actions. They will also provide a mechanism for evaluation and monitoring, to 
help determine the success of restoration projects. Five TLM ecological objectives were created for 
the Mulcra Island component.  

The ecological objectives2 for the Mulcra Island are: 

• Maintain a diverse community of viable populations of native fish, including species 
dependent on fast-flowing habitat; 

• Provide alternative fish passage between Lock 7 and Lock 8; 
• Provide wetland habitat for frogs and turtles; 
• Provide frequent breeding events for waterbirds dependent on flooded marshland and 

shrub land vegetation; and 
• Maintain the health of 530 ha of Lignum, Red Gum Forest, Red Gum Woodland and Black 

Box vegetation3. 

To achieve these objectives, packages of on-ground engineering structures are being planned and 
constructed, designed to flexibly manage the delivery of environmental water to the creeks, 
wetlands and/or floodplains of the islands.  These works include:  

• Lower Potterwalkagee Regulator (Main Regulator), to push water onto the floodplain 
• Upper Potterwalkagee Regulator, to manage flows to the Island and improve fish passage  
• Stoney Crossing Regulator, to manage flows to the Island and improve fish passage 
• Mulcra Horseshoe Inlet Regulators (L1 and L5), to enable water to be retained to desired 

depth and area  
• Mulcra Horseshoe Pipe and Channel, to deliver water from the Lower Potterwalkagee 

Creek to the Mulcra Horseshoe wetland 
• Lock 8 Wetland Regulator (NSW), to improve connectivity between river and floodplain 

Non engineering works to compliment the structures mentioned above are also required to deliver 
environmental water.  These works include: 

• Lock 8 track upgrade, to maintain access to Lock 8 during inundation events 
• Breached dam rehabilitation, to reinstate natural creek alignment and improve 

connectivity 
• ‘The cutting’ block bank, to prevent water draining back to the River Murray. 

The project has been designed to provide the flexibility to operate under a range of river 
conditions and can inundate over 800 ha of floodplain, wetlands and waterways, including habitat 
for native fish, waterbirds and turtles. The project and its operations have been designed to 
achieve a number of ecological objectives whilst using minimal environmental water, as described 
in Section 5. 

2  Refer to the Lindsay- Wallpolla Environmental Water Management Plan and the Lindsay-Mulcra-Wallpolla 
Island Ecological Operations Plan for further details 
3 The works will incorporate an additional 270 ha of floodplain in NSW, which will be a maximum total 800 
ha of inundation. 
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2. PURPOSE OF INTERIM OPERATING PLAN 

This interim Operating Plan will provide the framework for the operation of the Mulcra TLM 
structures to meet key ecological objectives within the broader context of TLM, legislative 
requirements and governance.  

The purpose of the operating plan is to summarise the physical and organisational arrangements 
for environmental watering activities at the site. The method for determining the management 
actions is detailed in the Ecological operating plan which is a companion to this document. A brief 
summary of the ecological objectives and management options is included here to inform parties 
involved in the operation of the site but who are not involved in the ecological planning. 

The operating plan also defines the obligation of the various parties to manage and operate the 
structures as required under the MDB agreement (S 52 – 54).  

The document also contains a summary of risks and their mitigation strategies and an overview of 
water measurement on site. 

In the short term, the specific purpose of this document is to guide the commissioning of the new 
structures at Mulcra Island during 2013. Guides to operating the structures at Lindsay-Wallpolla 
and associated structures in the vicinity will be added subsequently. As such this document is a 
‘living document’ that will be further refined and developed over a period of time and watering 
events. It is expected that knowledge and information in relation to adjusting and optimising 
structure operations will improve with each event. Revision of the document will enable future 
operational decisions to be based upon the best available knowledge.  

This document will be updated in preparation for the second managed watering event. It is 
expected that the Operating Plan will be reviewed annually by Mallee CMA in consultation with 
relevant stakeholders for a number of watering seasons to include key information from the 
operation of the works across the Lindsay-Mulcra-Wallpolla Islands Icon Site. 

The wet commissioning of the structures will require a separate ‘commissioning plan’.  This will be 
developed by the State Constructing Authority and the structural, mechanical and electrical 
designers to ensure; 

• the structures function  to the designs, for example the gates are lifted easily under a 
managed event 

• the structures are wetted at a reasonable rate of rise and fall to ensure the risk of piping 
failure and erosion is minimised, and 

• the scheme functions to meet the TLM ecological objectives.  For example the structures 
are built high enough to push water onto the floodplain as indicated by the models.   

The first operations at Mulcra will target a level of 25.2 m AHD at the Lower Potterwalkagee 
Regulator, which was chosen to create overbank flooding on the Mulcra Island floodplain and to 
inundate the Mulcra Horseshoe wetland. This event will benefit large bodied fish, small bodied fish 
and riparian/floodplain vegetation.   
 
The Operating Plan does not prescribe particular watering events or if a watering event is to occur. 
The intent is to provide assistance in planning watering events and to guide decision making 
leading up to and during events.  
 
Table 1 summarises the intended audience of the Operating Plan and their primary requirements.  
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Table 2: Documents supporting Hattah LakesLindsay Island Environmental Watering 

Document Purpose Agency 
Responsible 

Lindsay-Wallpolla Islands 
Environmental Water Management 
Plan 

Long term strategic plan that outlines 
the site’s overall management 
arrangements, objectives, 
environmental water requirements, 
and scope of environmental works to 
manage the water.  Supported by 
detailed schedules.   

MDBA 

Lindsay-Wallpolla Islands  
Ecological Operating Plan  
 

Provides detail on ecological objectives, 
water requirements and tolerances, 
preferred watering regime, and role of 
each structure in delivering water to 
meet the objectives.  This document 
also encompasses the adaptive 
management process for achieving the 
site ecological objectives. 

Mallee CMA 

Mulcra Monitoring Plan (including risk 
monitoring)  
 

Describes the monitoring activities at 
the site. Mallee CMA 

Mulcra Annual Communication Plan Overview of communications roles and 
responsibilities. Mallee CMA 

Mulcra Island Operating Plan  
(this document) 

Schedule to Environmental Water 
Management Plan. It describes the 
environmental works, how the works 
relate to the ecological objectives, and 
defines the governance, risk 
management and water measurement 
principals for operation of the 
structures to deliver environmental 
water.   

MDBA 

1. Mulcra Island Operations, 
Maintenance and Safety Manual  

2. Mulcra Island Commissioning 
Plan / Procedure 

3. Mulcra Island Emergency 
Management Plan 

 

SA Water stand-alone document for 
agency staff. 
SA Water operational procedures for 
commissioning structures. 
To be developed prior to 
commissioning structure(s). 

SA Water 
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Interactions within the Icon Site 
 
Hydrological interactions 

As discussed in previous sections Mulcra Island is part of the Chowilla -Lindsay-Wallpolla Icon Sites 
and as such this entire section will be influenced on a greater scale, specifically by the operations 
of Locks 10, Lock 9, Lock 8, Lock 7 and Lock 6 weir structures.  The rivers/creeks converging from 
the River Murray are as follows;  Lindsay River diverges from the River Murray upstream from Lock 
7 and converges upstream of Lock 6, in the Lock 6 weir pool. The Potterwalkagee Creek diverges 
upstream of Lock 8 and converges upstream of Lock 7 and the Wallpolla Creek diverges and 
converges between Locks 10 and 9 (Figure 2). 

Potterwalkagee Creek is a relatively small anabranch of the Murray and travel times through this 
system are short (approximately 2 days).  

This information will be incorporated into the next revision of the operating plan. 
 

Landholder interactions 

Four private land holders will have land inundated by these operations. Current advice from NSW 
is that no work approvals (Under Section 90 of the Water Management Act 2000) or water access 
licence is required to conduct Mulcra Operations. NSW has requested however that a statement 
advising intent to conduct environmental watering operations be submitted to the NSW Office of 
Water prior to commencing operations. The statement shall address the following;  

• Provide commencement date and duration of operation, 
• Advise method to estimate water use, 
• Advise area of inundation in NSW,  
• Provide a basic Impact Statement of inundation to NSW.  

The statement will need to be presented to allow adequate time to inform interested parties 
(Local Government, Landholders etc). An example of the statement shall be included with this 
document as an appendix following initial operations. 
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Mallee CMA 
The icon site manager for Mulcra Island is the Chief Executive Officer of the Mallee CMA. 
Catchment Management Authorities are the caretakers of river health and responsible for the 
management of environmental water in Victoria, as specified in the Water Act 1989. The Mallee 
CMA is the coordinator of the delivery of the TLM program at the icon site level, where it works 
closely with its partner agencies, Parks Victoria and DSE and is supported by a number of site-
specific committees. 

Parks Victoria – Public Land Manager 
Parks Victoria is the public land manager responsible for management of the Murray-Sunset 
National Park. Under the Parks Victoria Act 1998, Parks Victoria is responsible for providing 
services to the state and its agencies for the management of parks, reserves and other public land 
and is responsible for all areas reserved under the National Parks Act 1975.    

 Murray Darling Basin Authority – River Murray Operations (RMO) 
The MDBA is the owner of the water delivery structures (assets) within the Lindsay-Wallpolla Icon 
Site as they are an important component of the River Murray System works. Appropriate 
arrangements for onsite control of the works (responding to RMO) will be put in place by SA 
Water’s RMOU. 

MDBA River Murray Operations staff oversees and coordinates all water deliveries along the River 
Murray system during the operation of any watering event. 

Murray Darling Basin Authority – TLM Planning and Delivery 
The MDBA – TLM Planning and Delivery Directorate is responsible for the coordination of the 
planning and delivery of environmental water to all icon sites. This is achieved in close consultation 
with the Environmental Watering Group (EWG), which is chaired by the MDBA and consists of the 
partner states and the Commonwealth Government. The EWG develops and implements the TLM 
Annual Environmental Watering Plan. 

South Australian Water Corporation (SA Water) 
SA Water is the MDBA-delegated constructing authority for the icon site. As such, it is responsible 
for the detailed design and construction activities under the EWMP.  

South Australian Water Corporation - River Murray Operations Unit (RMOU) 
RMOU is responsible for the operation and maintenance of all water delivery structures within the 
Lindsay-Mulcra-Wallpolla Icon Site that have been constructed under TLM on behalf of the MDBA. 
This is undertaken as part of an asset agreement between the MDBA and SA Water. Under this 
agreement, SA Water is responsible for “accounting for the assets, recording, reporting and 
auditing as well as specific high level requirements in relation to construction, maintenance and 
operation of assets” (MDB Agreement, Clause 55). It is anticipated that SA Water may engage local 
contractors to undertake some operation and maintenance activities if required.  As is consistent 
with the operation of any River Murray asset by RMOU, all directions for the operation of the 
water management infrastructure at Mulcra Island will be issued by MDBA River Murray 
Operations. The structures will NOT be operated outside of these instructions unless there is an 
issue of public safety or the integrity of the structures is in jeopardy.  

Department of Sustainability and Environment (DSE) 
In Victoria, the overall TLM program is delivered by DSE, which provides high level policy input and 
coordinates the delivery of TLM across all Victorian icon sites. One of the key roles for DSE is to 
provide statutory and strategic guidance to the planning of Victoria. DSE is also the site owner for 
most Crown land in Victoria and may delegate the management of Crown land to others on its 
behalf, as is the case with Parks Victoria.   
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Figure 8 Sourcing environmental water for a watering event at Mulcra 

  

Place the water order 
(Timing will depend on delivery requirements eg spring/autumn) 

Icon Site manager prepares the water order, which is approved by the WAL holder and lodged 
with MDBA RMO 

Transfer water allocation 
 (Timing will depend on delivery requirements eg spring/autumn) 

The water holder transfers water allocation from their portfolio to the Water Access Licence (WAL) 
attached to the Scheme's Works Approval. This is done in consultation with both SA Water and 

DSE. 

Prioritise water bids  
(May-June) 

The EWG and/or CEW prioritise the watering proposals and approve the successful bids. 

Submit Watering Proposal  
(May-June) 

Watering proposals are submitted to VEWH for approval from the Victorian environmental water 
perspective. 

Depending on which environmental water holder is to provide the water, the proposal is then 
submitted to the EWG for consideration if requesting TLM water and/or to CEW if requesting 

Commonwealth water 

Prepare watering proposal  
(April-May) 

Prepared by the Mulcra Icon Site Manager in consultation with the Land Manager and other 
regional partners. The proposals are prepared with input from ecological experts and the local 

indigenous and non-Indigenous communities. 
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4.2 Planning to conduct a watering event 

A number of processes need to occur to allow for the successful planning and execution of a 
watering event at Mulcra. This process is outlined in Figure 9. 

 

Approval of water bid. 
Land Manager (Parks 

Victoria), Environmental 
Water Holders (VEWH, 

MDBA, CEW)
[refer figure 4]

SA Water RMOU  to 
operate structure(s)

Icon site Manager 
(Mallee CMA)

MDBA RMO

Goulburn-Murray 
Water

• Instruct and carry 
out water balance / 

accounting
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 Figure 9 Process for delivery arrangements for a watering event at Mulcra          
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Table 4 Roles and responsibilities supporting Mulcra Island environmental watering 

Organisation Main Roles Tasks/Responsibilities 
Event Planning Event Management Event Reporting 

Icon Site 
Manager - 
Mallee CMA 

Event Coordination 
Communications 
Monitoring 

-Convene LMW Operations Group (LMW-OG) 
-Ensure planning process is to annual schedule 
-Review and Revise Operating Plan and Risk 
Management Plan with other LMW-OG input 
-Prepare Annual Watering Plan with OC input 

-Convene and coordinate weekly (or as required) 
meetings/teleconferences. 
-Coordinate event monitoring (ecology/environment/water 
use)  
-Coordinate Community Communications and Consultation 

-Prepare Annual Watering Report with other 
stakeholder input 
-Compile/Collate Monitoring Results  

RM 
Operations 
(MDBA) 

Instruct Operations 
Water Delivery 
Water Accounting 

-Provide advice on basin wide river operations and 
any implications 

 

-Issue Operating Instructions (both in river and at Hattah 
Structures) 
-Provide advice on basin wide river operations and any 
implications 
-Conduct water use modelling 

-Water Accounting 
-Provide advice on any water delivery implications 
encountered and future considerations 

SA Water Structure Operation & 
Maintenance  

-Provide advice on structural or maintenance 
issues and any implications 
-Conduct maintenance 
 

-Operate Structures to meet instructions 
-Provide advice on structural or maintenance issues and 
any implications 
-Water quality monitoring 

-Provide details on performance of  structures and 
any issues or future considerations 
-Provide details of issues associated with 
operational costs 

Parks Victoria Land Manager -Provide advice on achieving ecological objectives 
-Advise the group regarding site ecological values 
or threats and any implications 
- Approve watering on public land 

-Manage public access (during and after event) 
-Advise site ecological values or threats and any 
implications 

-Provide details of site ecological responses and 
any future implications 

NSW Office 
of Water 

    

VEWH Water Availability (If 
VEWH water used) 
Approvals 

-Approve Victorian state wide watering priorities 
through VEWH Seasonal Watering Plan 
-Approve TLM Annual Watering Plan – Victorian 
priorities 
-Co-ordinate water use with other environmental 
water holders, including advising on water 
availability for the site for all environmental water 
holders. 

- Approves all watering activities through Seasonal 
Watering Statements 
- Provides indication on water availability for watering 
activities  
-Seek further water if required 

-Assist with report compilation and review 
-Review volumes of environmental water used  

TLM – ED  
(MDBA) 

Water Availability 
(If TLM water used) 

-Advise on TLM watering objectives 
-Advise on TLM water availability 
-Coordinating activities across TLM Icon Sites  
- Approves use of MDBA works  

OBSERVER ROLE ONLY if participating 
-Assist with water use modelling 

-Assist with water accounting 
-Assist with report compilation and review 

CEWH Water Availability 
(If Commonwealth water 
used) 

-Advise on Commonwealth watering objectives 
-Advise on Commonwealth water availability 
-Coordinating other CEWH activities 

OBSERVER ROLE ONLY if participating -Assist with report compilation and review 

MDFRC Event Monitoring -Provide advice on achieving ecological objectives 
-Identify monitoring issues and costs estimates for 
planned events as directed 

 

-Undertake monitoring activities as directed 
-Data collection 

 

-Report monitoring results 
-Advise if monitoring appropriate to assess 
ecological responses against objectives 
-Advise any monitoring issues and implications 

Scientific 
Advisors 

Specialist Advice -Assist setting ecological objectives -Provide specialist advice when required  NO ROLE EXPECTED 

EWG Advice -Recommends TLM watering priorities and the 
implementation of events based on the TLM 

NO ROLE –unless site or in river conditions lead to 
substantial change from planned event 

-Review TLM Watering summaries provided by 
Icon Site Managers  
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Annual Watering Plan 
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5. SITE CHARACTERISTICS GUIDING ENVIRONMENTAL WATERING 

Mulcra Island has three recognised floodplain environments: Potterwalkagee Creek, Mulcra 
Horseshoe Lagoon and the broader floodplain (a Victorian component and a NSW component). As 
these three floodplain environments are inherently different it is recognised that they will 
contribute differently towards meeting the stated ecological objectives, as summarised in Table 5. 
While close ecological and hydraulic interactions exist between the three environments, they can 
be managed with some independence to achieve the site specific TLM ecological objectives. Figure 
10 provides an indication of the areas environmental watering operations will be able to influence.  

Table 5: Summary of Mulcra Island floodplain components and potential for environmental 
watering operations to influence the ecological objectives 

Ecological Objectives Floodplain Components 

 Potterwalkagee Creek Mulcra Horseshoe Floodplain 
Maintain a resident population 
of flow-dependent fish X  X 

Provide alternate passage for 
native fish around Lock 8 X   

Provide frequent waterbird 
breeding events  X X 

Provide wetland habitat for 
frogs and turtles X X X 

Maintain floodplain and 
wetland vegetation X X X 

 

 
Figure 10: Floodplain areas and vegetation types that environmental watering operations can 
inundate (maximum extent) 
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Below is a summary of the ecological benefits for watering each area. Further information will be 
found in the Ecological Operations Plan.  

Potterwalkagee Creek 
Potterwalkagee Creek is valuable for native fish communities in the lower River Murray. It has 
historically provided habitat for three large-bodied fish (bony herring, golden perch and Murray 
cod) in low abundances. The creek has also supported relatively high abundances of small bodied 
fish (Australian smelt, carp gudgeon, unspecked hardyhead and flathead gudgeon). Small bodied 
fish (crimson-spotted rainbow fish and dwarf flathead gudgeon) are present but in low numbers.  

It is envisaged that resident populations of fish will be maintained and enhanced by providing 
permanent, fast-flowing habitat together with smaller flow peaks – freshes – in winter and spring. 
Freshes provide cues for spawning and access to riparian habitat for juvenile fish, thereby 
supporting native fish communities. Freshes also maintain the health and productivity of riparian 
vegetation and low-lying wetlands. 

Potterwalkagee Creek can provide an alternate route for fish around Lock 8 with the diverse 
hydraulic conditions favoured by many fish species. This improves fish migration and dispersal 
throughout the whole of the River Murray system, especially in areas of high juvenile recruitment 
and growth. 

Mulcra Horseshoe Wetland 
Mulcra Horseshoe Wetland and its associated flood-runners include areas of wetland herbland, 
lignum and red gum vegetation. Under a seasonal flooding regime, the wetland provides highly 
productive habitat that supports waterbird breeding and maintains a significant area of floodplain 
vegetation. Frequent flooding of this area will maintain the vegetation community and support 
high levels of productivity and food availability for waterbirds during floodplain inundation events. 

Under natural conditions Mulcra Horseshoe starts to receive inflows from the River Murray when 
river flow downstream of Lock 8 exceeds 26,000 ML/d. The wetland is filled when flow exceeds 
40,000 ML/d. Once filled to this level the wetland can take 4 to 6 months to dry out. 

Mulcra Floodplain 
Mulcra Island covers over 3000 ha of floodplain which supports diverse vegetation communities 
which in turn provide important breeding and feeding habitat for waterbirds, frogs, fish and 
turtles. The vegetation communities largely comprise; wetlands, River Redgum with flood 
dependant and flood tolerant understoreys, Lignum Shrubland and Black Box. 

Floodplain inundation will support the growth and recruitment of floodplain vegetation. A flush in 
vegetation growth will accompany flooding and a range of floodplain plants will germinate on the 
flood recession. Flooded vegetation will provide breeding habitat for waterbirds, turtles, frogs and 
a range of other fauna. During periods of inundation fish present in Potterwalkagee Creek and the 
River Murray upstream of Lock 8 can access the floodplain which supports spawning, provides 
slackwater habitat for larvae and provides habitat for juvenile fish. Receding floodwater 
contributes organic matter to low-lying wetlands and Potterwalkagee Creek. 

Lock 8 Floodplain 
The Lock 8 Floodplain is located on the NSW side of the River Murray and consists of similar 
vegetation communities as on the Victorian side. The operation of the works can influence 
approximately 227 ha of the NSW floodplain. Regular floodplain inundation will support the 
growth and recruitment of vegetation such as Redgum communities.  

Whilst the Lock 8 Wetland is within NSW, it will be managed as part of this operating plan as the 
intention is to account for water used on the NSW Lock 8 Floodplain as part of the Victorian 
watering action. The raising of Lock 8 for watering events will primarily be driven by conditions on 
Mulcra Island rather than the conditions on the NSW Lock 8 Floodplain.  
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6. OPERATIONAL THRESHOLDS 

 
This section provides guidance on the ecological thresholds (which are based on the natural 
hydrology) that will inform the LMW-OG on the duration of watering that will be appropriate for 
each event.  
 
Natural duration verses managed events6 

Modelling to be undertaken by MDBA will in future be able to provide information on natural 
duration and the appropriateness of extending duration. This information will assist environmental 
water planning, operations and meeting the TLM ecological objectives at the site e.g. the 
modelling can provide information on natural duration limits.  The natural duration is an indicator 
of the vegetation tolerances under a natural watering regime. 

The major operational threshold is to ensure that watering does not go beyond the natural 
duration and frequency that naturally occurred historically in the area.  To date the modelling has 
informed us that; 

• the Potterwalkagee Creek would on average receive flows for about 6.5 months (200 
days) every 12 months (based on natural modelled); 

• the highest median flows occur through Winter-Spring (based on natural modelled); 
• flood events are rarely initiated in Summer-Autumn and have long inter-flood periods 

(approx. 5 years for floods exceeding 40,000 ML/d under natural conditions); 
• flood events have longer durations when initiated in Summer-Autumn; 
• flow from the Darling River may contribute a reasonable proportion initially to floods 

starting in Summer-Autumn but this relative contribution reduces as the event progresses 
through to Winter-Spring (Darling River flow very rarely contributes more than 20,000 
ML/d to events starting in Summer-Autumn). 

 

The modelled natural durations and inter-flood periods should be taken into consideration to 
determine operations of the works, which will aim to provide the natural variability of flows. By 
restoring natural flows it is expected to restore the natural ecological variability within the system 
and increase the health of the in-channel and floodplain ecosystems of the Lindsay-Mulcra-
Wallpolla system.   

Table 6 shows Lock 8 flows and the maximum duration and frequency that this area is conditioned 
to ecologically.  For example flows at 50,000 ML/day passing Lock 8 which are initiated in Winter-
Spring on average occurs every 130 days (4.2 months) every 2.3 years. However if flows are of 
50,000 ML/day are initiated in Summer-Autumn the duration averages at 179 days (5.7 months) 
every 5.4 years.  

Table 6 also provides an appreciation on the reduction of duration and frequency has occurred 
under current conditions.  

 

 

 

 

6 Further information can be found in Appendix C – Spells analysis of Lock 8 flow, Technical Memo 
2010/15_2, February 2013. 
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Table 6 Average duration in days and average inter-flood period (years) for Lock 8 flood events  

 Natural Modelled Current Modelled 

Lock 8 Flow 
(ML/d) 
Commencing at: 

Winter-Spring Summer-Autumn Winter-Spring Summer-Autumn 

20,000 199 (1.1) 288 (3.7) 111 (1.6) 211 (5.3) 

25,000 193 (1.2) 278 (3.9) 113 (1.8) 205 (5.9) 

30,000 178 (1.3) 287 (4.8) 107 (2.1) 182 (5.9) 

35,000 162 (1.5) 254 (4.8) 97 (2.5) 184 (7.3) 

40,000 144 (1.6) 221 (4.9) 91 (3.0) 160 (7.4) 

45,000 134 (2.0) 195 (5.0) 83 (3.1) 153 (8.3) 

50,000 130 (2.3) 179 (5.4) 81 (6.3) 132 (8.3) 
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7. DETAILS OF STRUCTURES 

All infrastructure has been designed for a 100-year design life and contemporary design codes 
have been used to ensure stability, durability and economic operation and maintenance costs. 
Wherever possible, provision for downstream fish passage has been considered. 

The works on Mulcra Island (Figure 11) comprise a number of complementary structures to allow 
natural flooding events to be supplemented by either partial or fully managed events. The 
structures have operational flexibility and can function with minimal water availability. 
Environmental watering at Mulcra Island is based around varying the Lock 8 water levels. Six 
regulating structures and associated works enable water management at key locations across the 
island.  

This section details the purpose of each structure and their broad design features. A summary of 
the main operational levels and flows for the various structures is provided in Table 7. How each 
structure will potentially be used is discussed in the Section 8 -Operating Regimes - and associated 
risks are discussed in Section 11 - Operating Risks and Mitigation Measures. Further detail on the 
structures can be found in the detailed design report (URS, 2009). 

The works at Mulcra Island include: 

• 1 large concrete regulator with aluminium stop logs and earthen stop bank to pool water on 
the floodplain 

• 4 smaller concrete regulators with aluminium stop logs to manage inflows to the island 

• A concrete pipe and channel to aid filling Horseshoe Lagoon 

• Sill lowering at Snake Lagoon and the Breached Dam 

• Re-habilitating the Breached Dam site 

• Upgrade of the Lock 8 Track and other ancillary works 

• Track upgrade and pipe culvert installation in NSW at Lock 8 

• A maximum design elevation for retention of water on the island of 25.7 m AHD 

 

The works, combined with raising Lock 8, will enable the inundation of over 800 ha of creek, 
wetlands and floodplain, in the absence of natural floods. This will include habitat for native fish, 
waterbirds, frogs and turtles while improving the condition of fringing red gum and black box 
communities. 

The key dimensions of the regulators and block banks are summarised in Table 7 and described 
below. Note that the height of each structure is measured from the underside of the concrete slab 
or foundation stripping, to crest level. 
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Figure 11: Map of Mulcra Island structure locations  
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7.1 Lower Potterwalkagee Creek regulator 

The Lower Potterwalkagee Creek (LPC) Regulator is the largest of the structures built for 
environmental watering at Mulcra. The LPC Regulator facilitates out-of-channel flooding of low 
lying wetland and floodplain environments at the western end of Mulcra Island. The regulator also 
facilitates filling of the Mulcra Horseshoe via a connecting pipe and channel and also improves fish 
passage between the Potterwalkagee Creek and the River Murray. 

The structure is approximately 4.4 m high, 6 m wide (at crest) and 260 m long including 
embankments. It primarily consists of the regulator, a road and bridge to provide access to Lock 8, 
a 50 m wide spillway on the southern embankment and an inlet pipe to fill the Horseshoe 
Wetland. The bridge is a single span 8 m long concrete structure with a 4.8 m wide dual 
carriageway. The regulator has three bays to pass water, each 2.0 m wide. 

Water levels and flow through the regulator are controlled by the placement and removal of 0.333 
m high x 2.0 m long aluminium stop logs weighing approximately 60 kg each. The stop logs are 
handled using a crane operated off a light truck from the carriageway and is a two person task. The 
regulator requires 39 stop logs to operate to full height. The design enables fish passage in both 
directions when the regulator is fully open. When the regulator is used to raise water levels, fish 
can pass in the downstream direction.   

Rating tables for this structure can be found at Appendix B 

7.2 Stoney Crossing regulator 

Stoney Crossing historically referred to a vehicular crossing over a short man-made channel which 
allows permanent flow from the Lock 8 weir pool to the middle and lower sections of 
Potterwalkagee Creek. The Stoney Crossing (SC) Regulator provides the ability to vary flows 
through Potterwalkagee Creek on a seasonal basis. It enables a controlled drawdown of the creek 
independently of the Lock 8 weir pool level, improves fish passage through the channel and 
continues to provide vehicular access. 

The structure is approximately 1.5 m high, 6.1 m wide (at crest) and 13.3 m long (bank to 
bank).The regulator consists of five parallel sets of 900 mm high x 1,200 wide mm pre-cast 
concrete box culverts which support the vehicular crossing.  Flow through the regulator is 
controlled by the placement and removal of 0.2 m high x 1.2 m long aluminium stop logs. A total of 
25 stop logs are required to fully close the regulator. The stop logs are handled manually which 
requires two persons. The design enables fish passage in both directions when the regulator is 
open.   

Rating tables for this structure can be found at Appendix B 

7.3 Upper Potterwalkagee Creek regulator 

The Upper Potterwalkagee Creek (UPC) Regulator is a small structure providing the ability to 
deliver flows to the upper 20 km of Potterwalkagee Creek when river levels are at or exceed 24.8 
m AHD (0.2 m above normal Lock 8 weir operations).  

The regulator is a concrete structure approximately 0.70 m high, 6 m wide (at crest) and 8 m long 
(bank to bank). It has of five bays, each 1.0 m wide and separated by 0.2 m concrete piers. Flow 
through the regulator is controlled by the placement and removal of 0.2 m high x 1.0 m long 
aluminium stop logs. A total of 10 stop logs are required to fully close the regulator and they 
remain in place on the structure during normal river operations (when environmental watering is 
not taking place). The stop logs are handled manually which requires two persons. Land access to 
the UPC Regulator is restricted during environmental watering operations and a boat is likely to be 
required to install or remove stop logs during some watering events.   The design enables fish 
passage in both directions when the regulator is open. 
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Rating tables for this structure can be found at Appendix B. 

7.4 Mulcra Horseshoe structures 

A range of structures have been developed to enable flexible water management options at the 
Mulcra Horseshoe Wetland, including an inlet pipe and channel from the LPC Regulator and the L5 
and L1 Regulators. The structures allow for fully managed environmental watering of the wetland 
while not impeding on the influence of natural events. They also provide the option to utilise 
natural high flow events to extend the duration of inundation of the wetland. 

7.5 Mulcra Horseshoe pipe and channel 

A 900 mm diameter pipe (105 m long) and subsequent channel (850 m long) constructed primarily 
along a broad and shallow flood runner allows water ponded at the LPC Regulator to be diverted 
to the Mulcra Horseshoe Wetland. A hand-operated penstock gate is located at the entrance of 
the pipe and is accessed from the road surface of the LPC Regulator. A fish screen is fitted to the 
pipe at the LPC Regulator off take to prevent large fish (particularly carp) from entering the 
wetland. The screen must be checked regularly for obstruction and must be removed prior to flood 
flows occurring due to the risk of reverse flows trapping turtles against the inside of the screen. 

The pipe and channel commence to flow (at very low rates) when the LPC Regulator exceeds 
24.0m AHD. The pipe can deliver up to 112 ML/d when the LPC Regulator is full (25.6 m AHD) 
however as the head difference reduces the rate slows as the Mulcra Horseshoe gradually fills. To 
water the Mulcra Horseshoe Wetland requires approximately 1.5 GL. Approximately 15 days 
would be required to fill the wetland if the LPC Regulator was full when the pipe was opened. 
Most operations would allow water into wetland once the LPC Regulator exceeded 24.0 m AHD. 
The time taken to fill the wetland under this scenario would be considerably longer and would 
depend upon the rate at which the LPC Regulator is raised. 

A rating table for wetland fill rates via the pipe is provided in Appendix B 

7.6 L5 regulator 

The L5 Regulator is on the main channel connecting the Mulcra Horseshoe Wetland to 
Potterwalkagee Creek (downstream of the LPC Regulator) and is only a short distance from the 
backwaters of the Lock 7 weir pool. The regulator pools water delivered from the inlet pipe and 
channel to inundate the wetland. During high flow events water backs up through the channel and 
floods the wetland. The L5 Regulator allows the natural high river flows into the wetland and 
provides the ability to close the regulator and capture water within the flooded wetland, 
preventing outflow to the river and thereby extending the duration of inundation. 

The L5 Regulator is 2 m high, 6.1 m wide (at crest) and 80 m long (bank to bank). It consists of a 
single 1.5 m high x 1.8 m wide concrete box culvert to pass flows and includes a 10 m wide spillway 
within the embankments. Flow through the regulator is controlled by the placement and removal 
of 0.2 m high x 1.8 m long aluminium stop logs. A total of 9 stop logs are required to fully close the 
regulator. The stop logs are handled manually which requires two persons. Fish will be unable to 
pass when the regulator is closed. During high flows and when the regulator is open, fish will be 
able to pass in both directions. Carp screens have not been fitted to this structure. The use of carp 
screens will be reassessed following initial environmental watering operations. 

The rating table for the L5 regulator is presented in Appendix F. 

7.7 L1 regulator 

The L1 Regulator is constructed on an effluent connecting the eastern end of the Mulcra 
Horseshoe to the River Murray just downstream of Lock 8. The L1 Regulator stops water from 
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returning to the Murray when filling the Mulcra Horseshoe via the pipe and channel. The regulator 
is designed to ensure that natural flood events are not restricted, allowing maximum flows 
through the wetland.  Operating in tandem with the L5 Regulator, L1 Regulator can be closed on 
recession of high flow events to capture water within the flooded wetland, preventing outflow to 
the river and thereby extending the duration of inundation.  

The L1 Regulator is 3.0 m high, 4.2 m wide (at crest) and 10 m wide (bank to bank). It consists of 3 
x 1.0m bays with concrete piers to pass water and each bay is 1.0 m wide. Flow through the 
regulator is controlled by the placement and removal of 0.2 m high x 1.0 m long aluminium stop 
logs. A total of 42 stop logs are required to fully close the regulator. The stop logs are handled 
manually which requires two persons. Fish will be unable to pass when the regulator is closed. 
During high flows and when the regulator is open, fish will be able to pass in both directions. Carp 
screens have not been fitted to this structure. The use of carp screens will be reassessed following 
initial environmental watering operations.  

The rating table for the L1 Regulator is presented in Appendix B. 

7.8 Lock 8 wetland (NSW) 

The Lock 8 wetland is located on the NSW side of the river. The Lock 8 Road crosses the 
downstream connection of the wetland to the river. Works include the installation of two 900 x 
900 m box culverts that will be regulated with manually placed stop logs. The invert of the culverts 
(23.9 m AHD) will be at the same level as the creek that connects the wetland to the river. Closing 
the regulator will allow water to be held in the wetland at the same level as the Lock 8 weir pool 
up to maximum height (25.7 m AHD). 

7.9 Associated works 

Sill lowering 

High points in the Upper Potterwalkagee Creek were lowered to 24.5 m AHD to reduce the 
commence-to-flow point, to improve the hydraulic capacity of the creek and provide a minimum 
depth of water suitable for passage of small fish during a spring fresh scenario. 

Lock 8 Track upgrade 

To maintain access to the gantry side of Lock 8 during managed flooding events, approximately 
1500 m of track was raised to 26 m AHD (0.4-0.5 m above the maximum level of inundation). 

7.10 Risks Associated with Structures 

The risks associated with the structures will be described in the Risk Management Plan. This 
document is currently in the process of being written by SA Water. 

 

Table 7: Summary of Mulcra Island structures, including critical operational levels and flows 

Structure Main Purpose Key Operational Parameters  Dimension Unit 

Lock 8 Raise water level to drive flow 
into Potterwalkagee Creek 

Full Supply Level 
Top of Piers 
Top of Fishway walls 
Bottom of rail beam 
Lock and Weir Removed 

24.6 
25.7 
25.375 
25.395 
40,000 

m AHD 
m AHD 
m AHD 
m AHD 
ML/d 

Lower 
Potterwalkagee 
Creek 
(LPC)  

Inundate Mulcra Island 
Floodplain 

Max raising (structural) 
Max raising (water quality) 
Access Road (Top of Structure) 
Sill Level (Bottom of structure – 

25.7 
25.6 
26 
21.6 

m AHD 
m AHD 
m AHD 
m AHD 
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Regulator not including footings) 
Crest of spillway 
Commence to flow level - 
Horseshoe Wetland via pipe 
Flow to pass at maximum 
operating level  

25.8 
24 
460 

m AHD 
m AHD 
ML/d 

Stoney Crossing 
(SC) 
Regulator 

Manage Potterwalkagee Creek 
Inflows 

Max Raising – designed to overtop 
during operations 
Access Road (Top of Structure) 
Sill Level (Bottom of structure – 
not including footings) 
Flow to pass with Lock 8 @ FSL 
Flow to pass with Lock 8 to max 
height (overtopped) 

 
25.3 
24 
35 
280 

 
m AHD 
m AHD 
ML/d 
ML/d 

Upper 
Potterwalkagee 
Creek  
(UPC)  
Regulator 

Manage Potterwalkagee Creek 
Inflows 

Max Raising – designed to overtop 
during operations 
Max Raising – closed regulator (dry 
Potterwalkagee Ck) 
Minimum Operating water level 
Top of Structure 
Sill Level (Bottom of structure – 
not including footings) 
Flow to pass with Lock 8 @ FSL 
Flow to pass with Lock 8 to max 
height (overtopped) 

 
24.9 
24.8 
25.2 
24.5 
0 
180 

 
m AHD 
m AHD 
m AHD 
m AHD 
m AHD 
m AHD 

L5 Regulator Manage Horseshoe Wetland 
water levels 

Max Raising – for fully managed 
event 
Top of Structure 
Sill Level (Bottom of structure – 
not including footings) 
Crest of spillway 
Invert of channel from LPC 
Regulator 
Minimum level to fill from 
Murray* 
*Corresponds to approximate flow 
D/S Lock 8 

24.8 
25.08 
23.1 
25?? 
23.8 
23.8 
30,000 

m AHD 
m AHD 
m AHD 
m AHD 
m AHD 
m AHD 
ML/d 

L1 Regulator Manage Horseshoe Wetland 
water levels 

Max Raising – for fully managed 
event 
Top of Structure 
Sill Level (Bottom of structure – 
not including footings) 

24.8 
25 
23.3 

m AHD 
m AHD 
m AHD 

Lock 8 Wetland 
Regulator 

Mange flows to Lock 8 
Wetland (NSW side) 

Top of Structure 
Sill Level (Bottom of structure – 
not including footings) 

25.7 
23.9 

m AHD 
m AHD 
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8. OPERATING REGIMES 

Proposed operations 

The works at Mulcra Island can be operated in a number of ways to achieve TLM ecological 
objectives, subject to variations in water availability and operational constraints. Table 8 describes 
the five main watering scenarios and Table 9 summarises how each of the operations will 
contribute towards the TLM ecological objectives. 

8.1 Long term operating regime 

Watering events at Mulcra will be part of the long term TLM multi-watering operations and will be 
determined each year via the annual watering proposals. 

The long term operating strategy for Mulcra Island is to mimic natural flow variability as close as 
possible. The operating regimes are very flexible; the critical operations can be conducted under 
normal regulated river conditions and operations do not consume large amounts of water. 
Therefore it is likely most planned environmental watering operations will be able to be provided 
under most water availability scenarios.  

Each year any recent watering events will be considered against the current ecological conditions 
and the future potential available water to determine the preferred watering event and possible 
alternatives for the coming year. It is likely that in some years a combination of operating regimes 
could be considered as the most appropriate actions for that year. The decision regarding what 
events will be planned and then undertaken each year will be determined by the prevailing 
conditions at the site and across the Murray-Darling Basin. 

Longer term environmental water planning should consider the need to actively vary water levels 
to reduce the risk of a constant ‘tide line’ of red gums developing along the perimeter of the 
wetlands.  

8.2 Commissioning Operations 

Following completion of the works, it is proposed to operate the works to its maximum height 
(25.6 m AHD) to commission the structures whilst the contractor is on site, which will allow an 
early handover from the contractor to the SA Water. 

It is proposed to operate the scheme to fully inundate the Mulcra Horseshoe Lagoon for ecological 
purposes and to operate to full capacity on the initial event to verify the extent of watering and 
confirm that there are no break-outs.
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Table 8: Summary of Operating Scenarios 

 Operational Regime 

Base Flow 
(default) 

Spring Fresh Horseshoe High 
Flows 

Floodplain 
Inundation 

Partial Drying 

In
 R

iv
er

 C
on

di
tio

ns
 

Lock 8 Level FSL (24.6 m 
AHD) 

24.8 - 25.2 m 
AHD n/a 25.2 - 25.7 m AHD FSL (24.6 m 

AHD) 

Lock 8 Flow 

Normal 
Regulated 

Flow 
(nominal 

>1,800 ML/d) 

1,800 ML/d - 
30,000 ML/d 

 

Min 35,000 ML/d 
To Fill 40,000 

ML/d 

1,800 ML/d - 
40,000 ML/d 

Normal 
Regulated 

Flow 
 

Si
te

 S
tr

uc
tu

re
s 

LPC Regulator Fully Open Fully Open Fully Open Raised 
min 25 m AHD - 
max 25.6mAHD 

(Must be min 0.1 
m < Lock 8 level) 

Fully Open 

SC Regulator Fully Open Fully Open Fully Open Fully Open Closed 
UPC Regulator Closed Fully Open Fully Open Fully Open Closed 
Pipe to 
Horseshoe 

Closed Closed Closed Open then close 
on recession 

Closed 

L5 Regulator n/a - open n/a - open Open then close 
on recession 

Closed  
fill to max 24.8 m 

AHD 

n/a - open 

L1 Regulator n/a - open n/a - open Open then close 
on recession 

Closed 
fill to max 24.8 m 

AHD 

n/a - open  

L 8 Wetland 
Reg 

n/a - open Fully Open Fully Open Open(can vary) n/a - open 

Pr
ef

er
re

d 
Ti

m
in

g 

Season 

Default 
Operation 

Winter - Spring Winter - Spring Winter - Spring Spring 

Duration 
Min - 21 days 

(+20 
days↑↓Lock 8 ) 

1-6 months 
(ecology 

dependant) 

Min - 7 days @ 
max level 

(+ 90 days↑↓) 

2 – 3 months 

Frequency  Annual to 
Biannual 

When conditions 
allow 

1 in 2-3 years 1 in 6-10 years 

Climate 
Conditions  

Extreme Dry, 
Dry, Median, 

Wet 

Wet Dry, Median, Wet Median, Dry 

M
ai

n 
O

ut
co

m
es

 

Area 
Inundated 
(Includes L 8 
↑) 

n/a 265 ha 
(incl Snake 

Lagoon 28 ha) 

80 ha 822 ha 
532 ha Vic  290 ha 

NSW 

n/a 

Net Water use 
(Includes L 8 
↑) 

n/a -normal 
operations 

1.2 GL 
(Preferred 
Duration) 

1 - 1.5 GL 
(unregulated 

flows) 

7 GL 
(Preferred 
Duration) 

0 GL 
(possible 
savings) 

Other Maintains 
Riparian 

zones and fish 
habitat 

-Additional 20 
kms riparian veg 
watered. 
-Additional 14 GL 
through system 

- Maintains 
wetland using 
unregulated 
flows 

-Floodplain veg 
watered 
-Wetlands filled 
-Additional 50 GL 
through system 

-Control in 
channel 
vegetation 
growth 
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M
ai

n 
Ri

sk
s  n/a -normal 

operations 
High Velocities & 

Erosion 
(See Risks 
section) 

Carp in Wetland Water Quality 
(see Risks section) 

Fish 

 

 

Table 9: Summary of contributions of operating regimes towards site ecological objectives 

Floodplain 
Component 

Operating 
Regime 

Contribution to Ecological Objective 

   

Potterwalkagee 
Creek 

Baseflow 
(Normal 
Regulated River 
Condition) 

Maintain aquatic habitat for fish in Potterwalkagee Creek 
Provide permanent fast-flowing habitat in Potterwalkagee Creek 
Maintain upstream and downstream passage for native fish around Lock 8 
Maintain instream and riparian vegetation 

Spring Fresh 
 

Trigger native fish spawning 
Provide juvenile fish with access to riparian areas and low-lying wetlands 
Maintain the health and productivity of riparian and low-lying wetland 
vegetation 
Maintain upstream and downstream passage for fish to Lock 8 weir pool 
Maintain downstream passage for all fish from Potterwalkagee Creek to the 
Lock 7 weir pool and upstream passage for large native fish 

   

Mulcra 
Horseshoe 

Wetland 
Inundation – 
High Flows or 
Floodplain 
Inundation 

Provide frequent waterbird breeding events 
Maintain floodplain and wetland vegetation 

   

Floodplain Floodplain 
Inundation 

Maintain floodplain and wetland vegetation 
Provide conditions for waterbird, fish, turtle and frog breeding 
Contribute organic matter to Potterwalkagee Creek and the River Murray 

Lock 8 Wetland   

 

For information on how each scenario meets TLM ecological objectives, refer to schedule A - 
The Mulcra Ecological Operations Plan. 
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9. EXTERNAL CONSIDERATIONS FOR OPERATIONS 

There will be limited impact upstream or downstream at Mulcra Island during and after an 
environmental watering event. This is because the works function effectively under normal 
regulated river conditions and requires little (if any) additional water to maintain river conditions 
downstream of Mulcra. However, consideration will need to be made regarding the quality of 
water upstream. 

Overall Considerations 

• Reuse of net flows from upstream.  
• Drainage - re use for consumption or for Environmental use. 
• Dilution flows required in the advent of the release of water impacted by a blackwater 

event. 

Upstream considerations 

A risk to watering at Mulcra is the water quality entering the site from upstream.  This could relate 
to periods of low flow in the river or blackwater events. These issues will need to be assessed on a 
case by case basis and appropriate actions will be taken to adjust or terminate operations 
accordingly.  

Downstream considerations 

The spring fresh operation is a flow through system which will incur very minor losses and those 
are mainly associated with raising the Lock 8 weir pool. The Floodplain Inundation operation does 
retain a considerable volume at its peak but as this is built over an extended period, the impacts to 
River Murray flows downstream will be negligible under all but the driest of regulated flow 
conditions. Under the driest conditions it is very unlikely large operations would be conducted.  

Potterwalkagee Creek is a relatively small anabranch of the Murray and travel times through this 
system are short (approximately 2 days) which further reduces potential impacts to river 
operations. In the unlikely event that any minor adjustments to flow downstream were required 
due to Mulcra operations, they could be enacted relatively easily by increasing supply from Lake 
Victoria, which returns to the Murray via the Rufus River downstream of Lock 7. There are, 
however, key features downstream of Mulcra but upstream from Lock 7 that cannot be influenced 
by Lake Victoria operations (Lindsay River and Mullaroo Creek).  

The Lindsay River and Mullaroo Creek system need to be maintained with a certain flow (provided 
by water level at Lock 7). It will be critical that during initial Mulcra operations, or if future 
operations approach minimum operational flows, that adequate adjustments to operations be 
made (such as lowering Lock 8 or LPC Regulator) to adequately accommodate for water 
requirements in these key areas.         

Undertaking environmental watering operations at Mulcra Island in conjunction with downstream 
sites is a more evident and achievable proposition than with sites upstream. The current 
anticipated Lindsay River operations are simpler than Mulcra and the two sites could easily be 
operated simultaneously. Conducting Chowilla operations will take considerably more effort and 
coordination than either Mulcra or Lindsay and will often require significant environmental flows 
in addition to the normal regulated river flows. Operational and ecological gains are likely to be 
achieved when conducting simultaneous Mulcra, Lindsay and Chowilla operations whether they 
are Spring Fresh, Floodplain Inundation to full extents or a mixture of a number of operational 
types.  
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Additional considerations 

Approximately 290 ha are inundated in NSW as a consequence of raising Lock 8. While there will 
be significant ecological outcomes for much of this area, it is important to note that four private 
land holders will have land inundated by these operations. Communications with NSW, both state 
agencies and private landholders will be of paramount importance when planning and conducting 
Mulcra environmental watering, as discussed in Section 3 – Interactions with other systems or 
structures.   

An important consideration for operations at Mulcra is that raising Lock 8 by more than 0.5 m 
(25.1 m AHD) reduces the effectiveness of the fishway on the weir structure. Fishway walls will 
overtop for raisings above 0.7 m (25.3 m AHD). The peak fish migration period is between 
November and March and disruption to the fishway over this period has the potential to impact on 
regional fish populations. The impact on fish migration will be minimised by ensuring that the weir 
pool is restored to a level less than 0.5 m (25.1 m AHD) above the normal level for the period from 
November to March. Under the proposed operating regimes it can be concluded that it would be 
an irregular event for Lock 8 to be at this level during the nominated period. 
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10.3 Accounting principles 

The following sections outline some general principles that need to be considered for accounting of 
environmental water at Mulcra Island under each operating scenario. 

The water stored on the Mulcra floodplain and behind lock 8 can be considered to be an addition to the 
Lake Victoria storage.  Given this the River Murray operators can plan and operate Lock 8 and Mulcra Island 
works to manage the two storages and release jointly to provide SA with entitlement flow. 

As Mulcra is considered an additional part of Lake Victoria accounting is on a net use basis only. 

10.4 Water Accounting Methods 

Under managed events it is necessary to understand the hydraulic conditions that will apply and the 
volume of water that may be used, ie 5 GL is required for a full watering (800 ha for 90 days at 7mm / day 
actual evaporation – equates to 10mm pan evaporation). 

During environmental watering the Mulcra works can be considered as three separate water bodies: 

Lock 8 weir pool 

Lock 8 weir pool will be raised by up to 1.1 m with inundation of fringing wetlands and floodplain on the 
NSW and Victorian banks.  The water use is distributed along the bank between Lock 8 and Lock 9.  No 
feasible method of direct measurement of flow into the incrementally wet up bank areas has been 
determined.   

Given that direct measurement of water use is not feasible the most appropriate method of assessing the 
water use associated with the weir pool raising is to use a water balance model (eg SWET) that relates the 
water level at Lock 8 to the incremental area of inundation and then calculates the evaporative and 
seepage (wetting up and ongoing) losses using daily evaporation and rainfall data from a local station (eg 
Lock 8 or Lake Victoria). 

Potterwalkagee creek and floodplain 

Under normal weir pool operating level the flow onto the floodplain is constrained to 2 locations – Stoney 
crossing and Upper Potterwalkagee Creek.  With a weir pool raising of 1.1 m additional points connecting 
the floodplain to the Lock 8 weir pool are expected to occur and the 2 main locations will become poorly 
defined with the Upper Potterwalkagee regulator being fully submerged.  During transition from a watering 
event to a natural flood, as the grade on the river increases the connectivity of the upper end of the 
Potterwalkagee creek will increase with multiple points of connection. 

In addition to the complication of upstream connectivity to the river the area inundated will be controlled 
by the flow released over the Lower Potterwalkagee Regulator (ie the hydraulic grade placed on the creek).   

Given that the area inundated is a function of multiple variables the most appropriate method of assessing 
the water use associated with the weir pool raising is to use a water balance model (eg SWET) that relates 
the water level at Stoney crossing, Upper Potterwalkagee creek regulator and lower Potterwalkagee creek 
regulator  to the incremental area of inundation and then calculates the evaporative and seepage (wetting 
up and ongoing) losses using daily evaporation and rainfall data from a local station (eg Lock 8 or Lake 
Victoria). 

Mulcra Island Horseshoe 

The water supply to the Mulcra Island Horseshoe wetland can be a combination of high water levels 
downstream of Lock 8, supply through the pipe from the Potterwalkagee creek, or pumping direct from the 
Lock 7 weir pool.  The multiple sources of water, in particular the likely scenario of a management action 
seeking to top up the water level after a high tail water downstream of Lock 8 has partially filled the 
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wetlands, means that any accounting method must be able to consider the water use attributable to the 
action and multiple sources of water. 

Options are:  

• direct flow measurement at the pipe from the Potterwalkagee creek to the wetland and to 
develop a rating for the boards for any water released to the river on draining 

• Use of a SWET model that assesses the use (seepage and evaporation).  

10.5 Accounting by watering scenario 

The following provides a brief summary of the proposed accounting methods to apply at Mulcra Island for 
environmental watering actions. 

Base flow – no accounting as this represents the historical situation. 

Spring freshes – apply the SWET model to Lock 8 and to the Potterwalkagee creek to assess the 
incremental water use.  It is expected that the incremental water use will be dominated by the increased 
level in the Lock 8 weir pool rather than the area wet up along the Potterwalkagee creek 

Intermediate inundation – apply the SWET models to Lock 8 and to the Potterwalkagee creek to assess the 
incremental loss 

Mulcra Horseshoe inundation – apply the SWET model to Mulcra horseshoe wetland to assess the water 
use.  If the wetland was partially filled by a natural event the use will be the incremental increase in area 
that is wet due to the managed addition of water to the wetland. 

Maximum Floodplain inundation – apply the SWET models to Lock 8, Potterwalkagee creek and Mulcra 
horseshoe wetland to assess the incremental water use.   

Partial drying – apply the SWET model to Potterwalkagee creek to assess the incremental water saving.   

Natural flooding – no accounting as this represents the historical situation. 
 

The MDBA has developed a Water Balance model (similar to the SWET model that has been used for 
calculating water use from Lock raisings previously) to determine water use at site. 

The use of models for all components of the accounting allows for relatively straight forward transition 
between the different modes of operation.  The only issue that will need to be determined operationally is 
when the source of environmental water changes from a regulated release to an unregulated flow and 
again when the flow changes from a managed event to a natural flood.  These are relatively straight 
forward questions that can be resolved by the operators during a watering and reported as part of the end 
of watering accounting. 

This section will be updated prior to the initial operations by the MDBA TLM Modellers and River Murray 
Operators, and will be updated upon information received by monitoring after each event to calibrate the 
model. 

10.6 Water Requirements for Operating Regimes 

As discussed previously, it is unlikely Mulcra Operations require additional water beyond normal regulated 
flows to achieve environmental watering of the site. Supplying additional water to support Mulcra 
operations will more likely depend upon factors external to Mulcra (upstream or downstream water supply 
or water quality issues) which would need to be considered by RM Operations at that time. Table 11 
provides a summary of water requirements at the site for the various operating regimes.  
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11.  OPERATING RISKS AND MITIGATION MEASURES 

The potential risks to values that may be affected by planned watering at Lindsay, Mulcra or 
Wallpolla Islands have been assessed by a committee consisting of Mallee CMA, Parks Victoria, 
MDBA, DSE, River Murray Operations and G-MW.  

The scope of the assessment considered risks associated with water delivery to the wetlands and 
floodplains, water held within the wetlands and floodplain, and water released/spilling from the 
floodplain.  

The scope excluded an assessment of risks associated with the actual structures. This assessment 
is undertaken by the operator and documented in the Mulcra Island Operations, Maintenance and 
Safety Manual and the Mulcra Island Commissioning Procedure.  

The potential risks to environmental, social and economic values that may be affected by the 
planned watering of Lindsay and Mulcra Islands has been previously assessed to inform the 
development of the Lindsay Stage 1 Investment Proposal (Mallee CMA 2010) and the Mulcra lsland 
Construction Proposal (2009). The potential risks were assessed for Lindsay Island by Mallee CMA 
and for Mulcra Island by KBR (2008) for Mallee CMA and an expert panel respectively (ecology – 
wetland/aquatic, geomorphology, groundwater and water quality & social/economic). Salinity 
risks were assessed independently for Mallee CMA for Lindsay Island (SKM 2010) and Mulcra 
Islands (SKM 2008). 

The scope of each assessment considered risks associated with water delivery to each site for a 
number of different watering scenarios. The scope excluded an assessment of risks associated with 
the actual structures. This assessment is undertaken by the operator (SA Water) and will be 
documented in the Mulcra Island Operations, Maintenance and Safety Manual and Commissioning 
Procedure.  

Each assessment used a value, threat, likelihood, consequence approach to determining the level 
of risks to values (ranked low to extreme) for each operating scenario for Mulcra Island and 
monitoring, mitigation and control actions have been identified.  

A meeting was convened of the following stakeholders: Mallee CMA, SA Water River Murray 
Operations, MDBA, NSW Office of Water and Parks Victoria. The stakeholders reviewed the 
previous assessments including the methodology, identification of values, outcomes of the risk 
assessment and mitigation measures.  

The stakeholders largely validated the assessment of risks to values at Lindsay Island. For Mulcra 
Island, additional values were identified and risks subsequently assessed.  These included changes 
to pest terrestrial flora, cultural impacts, operations and maintenance activities and enforcement / 
compliance activities e.g. illegal fishing.  

In addition, a comprehensive risk assessment is undertaken and documented in the annual 
seasonal watering proposal, and the event-specific delivery plan, prepared by Mallee CMA prior to 
delivering environmental water in any given season. This may include for example, consideration 
of blackwater events. Where blackwater events are considered to have a high risk to either in 
stream biota or water quality within the Murray River, mitigation measures and monitoring 
requirements are identified and implemented where required. 

It is expected that the operating risks and any mitigation measures will be further fleshed out once 
the commissioning of the structures has been completed. In the short-term, this section will focus 
on the operating risks that might be associated with operation and flows for the commissioning 
activities. A more comprehensive risk assessment will be developed for subsequent versions of this 
Operating Plan.  
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In summary, investigations into risks have been conducted for Mulcra Island, where the negative 
impacts identified include a potential change to salinity and weed distribution may occur. Other 
minor impacts identified included potential geomorphology changes and isolated algal blooms. 
The minor impacts can be ameliorated by monitoring and adaptive management. 

The following section outlines the short term risks associated with the early commissioning works. 

11.1 Salt 

There is an increased risk of salinity (low risk) in the long term due to extended floodplain watering 
durations resulting from the works.   

In line with BSMS requirements, a salinity impact assessment was carried out for a number of 
watering scenarios (spring fresh, floodplain inundation and wetland retention). Impacts from the 
inundation and retention scenarios are potentially significant, with the upper value for impact 
from combined inundation and retention being 0.85 EC at Morgan for Register A. The level of 
analysis presented in this assessment is considered appropriate given the magnitude of the 
predicted salinity impacts and a monitoring program has been developed to refine the predicted 
salinity impacts. 

Mallee CMA monitors an existing bore network within the park and will undertake a long-term 
salinity monitoring program to assess the impacts of environmental watering on groundwater 
levels and groundwater quality. Monitoring and ongoing assessment of risks will occur consistent 
with the basin salinity management strategy. 

11.2 Water Quality 

It is recognised that there may be the potential for Blue-green algae infestation and/or blackwater 
events to occur as a consequence of providing environmental water to achieve the maximum 
floodplain inundation scenario only (low to moderate risk). This has the potential to impact in 
stream biota and/or public health (potential human contact with waters within the park and 
potential impacts to downstream domestic and stock users the occurrence of either water quality 
issue will be considered on an individual event basis.  

Routine monitoring for blue green algae within the park will be undertaken by Parks Victoria and 
routine water quality monitoring will be undertaken by Mallee CMA. 

Mitigation actions could include the installation of signage or the cessation of watering activities. 
In addition Parks Victoria are responsible for Blue green algae response and communication to 
Park users. Mallee CMA and SA Water RMOU are responsible for communicating blackwater 
associated risks to Parks, SA Water customers and other stakeholders. 

The proposed commissioning event will be undertaken during winter when water temperatures 
are typically lower, minimising the risk of Blue-green Algae and blackwater. 

11.3 Fish 

The potential for pest fish species is considered to be low to moderate risk for the maximum 
floodplain inundation scenario only. The minor impacts can be ameliorated by monitoring and 
adaptive management. Later treatment may include the drying of lakes to remove carp. 

11.4 Weeds 

The risks of promoting exotic flora are assessed as low to moderate for the maximum floodplain 
inundation scenario only. 
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Mallee CMA and Parks Victoria will monitor vegetation (exotic and native) and review /revise 
watering operation frequency and durations as required. Parks Victoria will continue to implement 
pest plant management activities within the park. 

  

11.5 Geomorphology and Erosion 

The risk of erosion is considered low for the flows expected for the commissioning activities at 
both Lindsay and Mulcra Islands. Regular inspections during commissioning flows will be 
undertaken SA Water. 

 

11.6 Cultural, social and economic issues 

The delivery of environmental water may affect social and economic values by affecting: 

• Public and Parks staff management access and camping within the Park. Parks Victoria 
maintains their current responsibility for communicating access changes, and alternative 
access and camping, to Park users.  

• Public amenity if blue green algae events occur. Parks Victoria maintains their current 
responsibility for communications including, closures, limiting access and signage as 
required. 

• Public safety. Safety could be affected during watering operations or by access to 
operating infrastructure, such as regulators.  MDBA, SA Water, Parks Victoria are 
responsible for the installation and maintenance of necessary signage and safety fencing 
and railings. A further risk assessment is undertaken by the operator and documented in 
the Operations, Maintenance and Safety Manual/s and the Commissioning Procedure/s.  

• Compliance activities. There is a risk of increased illegal fishing activity due to increased 
boat access and fish numbers. This may lead to a need for increased compliance and 
enforcement activities by Parks Victoria and DSE personnel. 

• Tour operators, local business and beekeepers. Parks Victoria is the primary agency 
currently responsible for communicating and working with tourism operators and 
managing tourism activities.  Parks is also responsible for other commercial activities such 
as beekeeping. Parks is responsible for communicating with potentially affected parties, 
providing early warning of watering activities and identifying in advance alternative sites. 

 

11.7 Structures 

South Australian Water describes the structures in the SA Water Commissioning report. In addition 
SA Water undertakes a risk assessment, which is documented in the Lindsay, Mulcra and Wallpolla 
Islands Operations, Maintenance and Safety Manuals and Commissioning Procedures.  
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12. OPERATIONAL COSTS 

Many of the costs associated with Mulcra operations will be performed by the various agencies as 
part of their ongoing responsibilities. Normal Mulcra operations do not involve the use of pumps and 
do not rely on third party infrastructure. As such most Mulcra operations incur only limited direct 
costs. Table 12 provides a summary of the primary cost components and where costs are initially 
borne. This section attempts to clarify contributions from agencies and provide any details to 
support their ongoing commitment and any budgetary or staffing considerations required for 
planning or other purposes.   

 

Table 12: Summary of cost components for Mulcra Operations 

Cost Component Direct/Indirect Cost borne by 

Water Use Direct Environmental Water Holder 

Monitoring Direct Mallee CMA 

Planning and Managing 
Operations Indirect 

LMW –Operations Group 

• Mallee CMA 

• MDBA 

• SA Water 

• Parks Victoria 

• NSW Office of Water 

Operation and Maintenance of 
Structures Indirect SA Water 

 

Costs associated with water use are dependent upon a particular event and the water accounting 
process. The funds to provide water to conduct events is not an issue currently requiring detail in 
this document. An estimate of water costs per operation could be calculated using the current 
market value of water.  

The Mallee CMA will seek an annual budget for most of the monitoring activities associated with 
Mulcra Operations. Details of monitoring commitments and associated costs will be set out in the 
Mulcra Island Risks Monitoring Plan.     

Planning and managing Mulcra operations by the various agencies will be done on an in-kind basis 
and no specific costing or budget will apply.  

 

12.1 Operation and Maintenance Costs 

There are no major operational costs.  Costs will be incorporated into the SA Water operations 
budget, which will be part of the O&M costs funded from the MDBA River Management Division. 

Key points to note relating to operating and maintenance costs: 

• The demands on SA Water in relation to Mulcra will vary considerably between years. 
Demands one year will be considerably less if no operation is conducted compared to years 
operations are executed. The type of operation will also influence demands on SA Water  

  



 

 

• The on ground staff to operate the structures and conduct monitoring will primarily be 
provided by staff at Lock 8. SA Water shall determine alternative arrangements on occasions 
when Lock 8 staff are unavailable. There are no SA Water staff specifically allocated to 
Mulcra operations 

• General equipment (such as the 4WD ute with Hiab Crane) will be a shared resource. SA 
Water will work to ensure work schedules allow adequate coverage of equipment to 
facilitate Mulcra operations, and 

• SA Water will incur very few fixed costs in regard to operations at Mulcra 

 

 

 

 

 
  

  



 

 

13. COMMUNICATIONS 

The Living Murray Communications and Consultation Strategy and Work Plan 2010-11 includes key 
messages and tasks relevant to environmental watering actions, including the operations of the new 
structures. The Lindsay-Mulcra-Wallpolla Islands Icon Site has a communications and consultation 
plan specific to the site. Media issues surrounding watering actions must be in accordance with The 
Living Murray Communication Protocol.  

The relevant TLM State Communications Coordinator is responsible for the communications 
activities, and will coordinate them with the relevant on-ground and executive staff. This will ensure 
the timely dissemination to appropriate audiences of safety and access information regarding 
operation periods. 

13.1 Community Consultation 

The Icon Site manager (Mallee CMA) is committed to establishing and maintaining strong 
relationships within the local community during watering operations. A vital tool in the consultation 
process is structured engagement with the community through engagement with key stakeholders 
and advisory groups. 

13.2 Indigenous Engagement 

To ensure the Indigenous community is provided an opportunity for input into water management, 
and a chance to raise and identify their cultural and spiritual links to the islands, Indigenous 
Stakeholders will be consulted.  These stakeholders are representatives of each of the Aboriginal 
parties who have a vested interest in the islands. 

These representatives ensure cultural heritage and values are considered and incorporated by the 
Icon Site manager, and the distribution of information out into the aboriginal communities. This 
group provides a valuable single source for Indigenous engagement, advice, input and 
recommendation. 

13.3 Community Advisory Group 

A community advisory group is currently active and informed of TLM activities in the MCMA region 
on a regular basis. 

13.4 Communication with the community during managed events. 

MCMA will lead communication activities for upcoming and ongoing watering events. Key messages 
will be about the timing and ecological objectives of each event. 

Parks Victoria will be responsible for communicating with its stakeholders and visitors regarding any 
impacts on visitor experience such as road closures, access restrictions to areas of the park and 
water quality issues. 

In the event of a broader basin scale event such as blackwater, the MDBA will take the lead on 
communications with support where required from local agencies. 

13.5 Complaints and Enquiries 

Complaints and enquiries relating to the environmental watering process shall be directed to MCMA.  

Parks Victoria will be responsible for dealing with complaints and enquiries regarding visitor access 
to the park and water quality concerns within the park. 

 

  



 

 

14. PREVIOUS EVENT RECORD 

This section will contain the ongoing operations log and as such will be progressively updated as 
watering events occur and are examined and assessed.   
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APPENDIX A - The Environmental Water Order Template 
 

  



 

 

ENVIRONMENTAL WATERING ORDER 
Location : Mulcra Island 

Order Reference No. :   Version :  Date : 

Order From :    Order To : 

Details 

 Lower Potterwalkagee 
Regulator 

Upper Potterwalkagee 
Regulator 

Stoney Crossing Mulcra Horseshoe 
Inlet Reg (L1) 

Mulcra Horseshoe 
Inlet Reg (L5) 

Lock 8 Track 
Regulator 

Gate configuration : Aluminium Drop Board 
Structure 

Aluminium Drop Board 
Structure 

Aluminium Drop 
Board Structure 

Aluminium Drop Board 
Structure 

Aluminium Drop Board 
Structure 

Aluminium Drop 
Board Structure 

Max Design Flow/day       

Flow measurement :       

Current status (ie open or 
shut) 

      

Start Date (Note 1       

Status of structure during 
event (ie open or shut) 

      

Direction of flow (Note 7)       

Required flow rate/day 
(Note2)(Note 3)  

      

Level control requirements 
(Note 4) 

      

Total volume of water to be 
delivered (Note 5) 

      

Event Duration (Note 6):        

Special requirements 
(Yes/No) - See Page 3 

      

 
  



 

 
Note 1 : A minimum of ## calendar days notice is required for all orders or revised orders. Where access to the site by boat is required then ## days’ no ice is required  

Note 2 : Separate/specific flow requirements to be provided for fishway/fishlock.     

Note 3 : Confirm whether the flow rate is a maximum, minimum, exact or nominal figure.     

Note 4 : Confirm any maximum/minimum tailwater level requirements (AHD) 

Note 5 : Confirm whether the total volume of water to be delivered is a maximum, minimum, exact or nominal figure. 

Note 6 : Confirm whether the event duration is a maximum, minimum, exact or nominal figure. Adopt calendar days. 

Note 7 : If it is intended to change the direction of flow through the structure then this must be clearly described with details of the triggers that initiate the change. 

 

Other Environmental Requirements/Constraints : 
 
Eg  Nominate/describe any build up or ramping down of flows 

Eg  Restrict use of undershot gates where likely to kill fish – ie nominate minimum tailwater depth 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

 

 

APPENDIX B 

Rating Table for structures at Mulcra Island 
 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

Lower Potterwalkagee Creek Regulator pipe connection to Mulcra Horseshoe Wetland Rating Table (ML/d)  

Water Level 
Mulcra 

Horseshoe     
(mAHD) 

Water Level LPC Regulator 
(mAHD) 

24.1 24.3 24.5 24.7 24.9 25.1 25.3 25.5 25.7 

23.2 2 11 27 47 64 77 90 101 112 

23.4 2 11 27 47 64 77 90 101 112 

23.6 2 11 27 47 64 77 90 101 112 

23.8 2 11 27 47 64 77 90 101 112 

24 2 11 27 47 64 77 90 101 112 

24.2 0 11 26 46 64 76 90 100 112 

24.4 0 0 17 43 61 75 88 99 111 

24.6 0 0 0 5 54 71 85 97 109 

24.8 0 0 0 0 35 71 76 90 102 

 

  



 

 

Stoney Crossing Regulator Rating Table (ML/d) 

Water 
Level 

directly 
D/S  

Stoney 
Crossing 

Reg     
(mAHD) 

Water Level U/S Stoney Crossing Regulator 
(m AHD) 

24.0 24.1 24.2 24.3 24.4 24.5 24.6 24.7 24.8 24.9 25.0 25.1 25.2 
25.3 
(top 
of 

piers) 

25.4 25.5 25.6 25.7 

23.7 0 20.4 40.8 67.1 97.3 134.9 172.4 222.2 274.9 335.3 403.9 478.3 559.9 650.4 767 904.2 1060.5 1243.4 

24.0 0 19.3 38.6 62.7 89.3 126.1 162.9 210.1 261.8 325.8 393.3 466.2 546.6 636.9 752.3 884.1 1043.4 1219.4 

24.1 0 0 35.4 58.5 85.9 123.5 161.4 207.2 256.3 316.4 383 458.6 542.4 632.2 747 879.2 1035.2 1212.7 

24.2 0 0 0 46.8 79.8 118.7 159.1 205.4 254.8 313.1 376.7 447.9 528.2 620.5 741.2 873.1 1028.8 1205.9 

24.3 0 0 0 0 62.8 107.1 152.1 200.7 252.5 311.4 374.9 444.3 521.8 608.1 723.9 861.2 1020.8 1191.3 

24.4 0 0 0 0 0 82.7 136.2 190.1 245.8 306.4 371.4 442 519.2 604 715.9 846.2 1002.6 1176.4 

24.5 0 0 0 0 0 0 104.2 170.2 232 296.1 363.8 436.8 516 601.4 711.6 839.3 990.4 1153 

24.6 0 0 0 0 0 0 0 127.5 206.1 277.4 350.2 426.6 508.5 596 709 835.2 984.3 1137.3 

24.7 0 0 0 0 0 0 0 0 156.9 245.6 327 409.6 495.7 585.7 702.2 830.6 978.2 1129.6 

24.8 0 0 0 0 0 0 0 0 0 186.7 288.9 381.4 473.8 570.6 691.2 820.1 971.2 1123.2 

  



 

 

24.9 0 0 0 0 0 0 0 0 0 0 218 335.6 440.2 546 668.9 803.4 958.6 1112.9 

25.0 0 0 0 0 0 0 0 0 0 0 0 257.5 386.4 503.4 638 777.6 937.6 1094.4 

Water 
Level 

directly 
D/S  

Stoney 
Crossing 

Reg     
(mAHD) 

Water Level U/S Stoney Crossing Regulator 
(m AHD) 

24.0 24.1 24.2 24.3 24.4 24.5 24.6 24.7 24.8 24.9 25.0 25.1 25.2 
25.3 
(top 
of 

piers) 
25.4 25.5 25.6 25.7 

25.1 0 0 0 0 0 0 0 0 0 0 0 0 293 4 442.4 590.2 742.7 908.9 1067.8 

25.2 0 0 0 0 0 0 0 0 0 0 0 0 0 335.3 518.4 689.4 860.7 1028.3 

25.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 391.2 601 790.5 972 

25.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 447.2 682.3 890.1 

25.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 503 765.6 

25.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 564.9 

 

  

  



 

 

Upper Potterwalkagee Creek Regulator Rating Table (ML/d)   

Water Level 
directly D/S  

UPC Reg     
(mAHD) 

Water Level U/S UPC Regulator 
(mAHD) 

24.5 24.6 24.7 24.8 24.9 25.0 25.1 25.2  
(top of 
piers) 

25.3 25.4 25.5 25.6 25.7 

24 0 24.5 53.3 97.5 150.1 208.7 273.5 344.9 441.2 560.3 697.1 849.6 994.2 

24.5 0 24.5 53.3 97.5 150.1 208.7 273.5 344.9 441.2 560.3 697.1 849.6 994.2 

24.6 0 0 50.2 97.9 150.3 208.7 273.5 344.9 441.1 559.7 695.7 849.9 994.2 

24.7 0 0 0 93.1 148.8 208.7 273.5 344.9 441.1 559.7 695.7 849.9 994.2 

24.8 0 0 0 0 136.5 209.1 273.5 344.9 441.2 560.3 695.7 849.9 994.2 

24.9 0 0 0 0 0 192.1 273.5 344.9 442.2 560.3 695.7 849.6 994.2 

25.0 0 0 0 0 0 0 253.2 344.7 441.2 560.3 695.7 849.9 994.2 

25.1 0 0 0 0 0 0 0 312.4 441.2 560.3 695.7 849.9 994.2 

25.2 0 0 0 0 0 0 0 0 394.3 563.4 695.7 849.6 994.2 

25.3 0 0 0 0 0 0 0 0 0 453 671.1 849.6 994.2 

25.4 0 0 0 0 0 0 0 0 0 0 518.4 753.2 964.8 

25.5 0 0 0 0 0 0 0 0 0 0 0 596.8 844.8 

25.6 0 0 0 0 0 0 0 0 0 0 0 0 681.9 

  



 

 

L1 Regulator Rating Tables (ML/d) 

Water Level Directly D/S L1 
Regulator 

(Mulcra Horseshoe) 

(mAHD) 

Water Level U/S L1 Regulator (Potterwalkagee Ck) 
(m AHD) 

24.4 24.5 24.6 24.7 24.8 24.9 25 25.1 25.2 

24.3 12.5 46.2 88.8 139.1 196.3 258.5 327.7 401.9 480.7 

24.4 0 46.2 88.8 139.1 196.3 258.5 327.7 401.9 480.7 

24.5 0 0 88.1 139.1 196.3 258.5 327.7 401.9 480.7 

24.6 0 0 0 132.4 196.2 258.5 327.7 401.9 480.7 

24.7 0 0 0 0 177.6 257.4 327.7 401.9 480.7 

24.8 0 0 0 0 0 223.2 320.2 401.3 480.7 

24.9 0 0 0 0 0 0 269 383.9 477.4 

25 0 0 0 0 0 0 0 314.8 448.2 

25.1 0 0 0 0 0 0 0 0 360.8 

 

  



 

 

L5 Regulator Rating Tables (ML/d) 

Water 
Level 

directly 
D/S L5 

Reg     
(mAHD) 

Water Level U/S L5 Regulator 

(m AHD) 

23.1 23.2 23.3 23.4 23.5 23.6 23.7 23.8 23.9 24.0 24.1 24.2 24.3 24.4 24.5 24.6 24.7 24.8 24.9 25.0 

23.0 0 4.8 17.9 34.7 54.7 76.7 102.3 129.9 159.5 191 224.2 259.2 295 333.5 373.3 414.5 457 500.9 546.1 592.6 

23.1 0 4.8 17.9 34.7 54.7 76.7 102.3 129.9 159.5 191 224.2 259.2 295 333.5 373.3 414.5 457 500.9 546.1 592.6 

23.2 0 0 17.9 34.7 54.7 76.7 102.3 129.9 159.5 191 224.2 259.2 295 333.5 373.3 414.5 457 500.9 546.1 592.6 

23.3 0 0 0 34.2 54.7 76.7 102.3 129.9 159.5 191 224.2 259.2 295 333.5 373.3 414.5 457 500.9 546.1 592.6 

23.4 0 0 0 0 51.9 77.5 102.3 129.9 159.5 191 224.2 259.2 295 333.5 373.3 414.5 457 500.9 546.1 592.6 

23.5 0 0 0 0 0 69.9 101.8 129.9 159.5 191 224.2 259.2 295 333.5 373.3 414.5 457 500.9 546.1 592.6 

23.6 0 0 0 0 0 0 88 126.7 159.2 191 224.2 259.2 295 333.5 373.3 414.5 457 500.9 546.1 592.6 

23.7 0 0 0 0 0 0 0 106.3 152.1 189.4 224.2 259.2 295 333.5 373.3 414.5 457 500.9 546.1 592.6 

23.8 0 0 0 0 0 0 0 0 124.6 177.6 220.2 258.6 295 333.5 373.3 414.5 457 500.9 546.1 592.6 

23.9 0 0 0 0 0 0 0 0 0 142.9 203.3 251.2 293.6 333.8 373.3 414.5 457 500.9 546.1 592.6 

 

 

  



 

 

 

 

 

APPENDIX C 

Spells analysis of Lock 8 flow 
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Figure 4 Monthly Lock 8 flow – modelled current conditions  

2.2 Discrete Flood Events 

Discrete flood events were extracted from the natural and current model runs (benchmark 1205 run 
numbers 2750 and 2754 respectively). Discrete events were defined as:  

continuous flow greater than 20,000 ML/d for at least 30 days preceded by at least 30 days of 
continuous flow below 20,000 ML/d.  

Previous modelling indicates River Murray flows below 20,000 ML/day downstream of Lock 9 
connects the River Murray with the Potterwalkagee Creek. The flows are mainly within channel and 
provide a small area of floodplain inundation in NSW. However, managed events will aim to target 
higher equivalent flows of 40,000-45,000 ML/day, which is achieved by raising Lock 8 by 0.6cm.  
This is an intermediate Lock 8 raising from FSL level of 24.6m AHD to 25.2m AHD.  This 
comparison is shown in Figures 3 and 4 respectively.  

These discrete flood events were separated into events starting in Winter-Spring or Summer-Autumn 
and each event was furthered separated into periods above higher flow thresholds to assess flow 
duration and inter-flood period.   

The discrete flood events shows an average duration and inter-flood periods for flow ranges 
exceeding 20,000 ML/d are shown in Table 3Table 3. The data indicates that events starting in 
Summer-Autumn are rare in comparison to events starting in Winter-Spring in both the natural and 
current model runs. For example, a moderate flood starting in Summer-Autumn exceeding 40,000 
ML/d at Lock 8 has an inter-flood period of approx. 5 years under natural conditions. 

  



 

 

 
Figure 5 Modelled Lock 8 Floodplain Inundation for 20,000 ML/d (minimal floodplain 
inundation) 

 

  



 

 

Figure 6 Modelled Lock 8 Floodplain Inundation with Lock 8 raised to 25.2m AHD (raising 
Lock 8 by 0.6cm which is equivalent to a flood around 40-45,000 ML/d) 

2.3 Contribution of Darling River flows 
Further examination of the natural flood events indicates that contributing flow from the Darling 
River during Summer-Autumn floods is variable. The Darling River flow can: 

• contribute little flow as shown in Figure 7Figure 7 and Figure 8Figure 8;  
• a reasonable proportion of the flow as shown in Figure 9Figure 9 and Figure 10Figure 10; or  
• rarely contribute a large proportion to the Lock 8 flow as shown in Figure 11Figure 11. 

In general, the contributing Darling River flow during Summer-Autumn becomes less significant as 
the event continues into Winter-Spring (the Darling flow very rarely exceeds 20,000 ML/d during 
Summer-Autumn under natural conditions). A typical example is shown in Figure 10Figure 10 where 
a flood is initiated in April 1977 with a reasonable proportion of flow from the Darling River until 
Winter-Spring when the proportion of Darling flow reduces to 30-50%.  

 
Figure 7 Example natural Autumn flood at Lock 8 (low Darling River flow) 

  



 

 

 
Figure 8 Example natural Autumn flood at Lock 8 (low Darling River flow) 

 

 
Figure 9 Example natural Autumn flood at Lock 8 (mid Darling River flow) 

  



 

 

 
Figure 10 Example natural Autumn flood at Lock 8 (mid Darling River flow) 

 
Figure 11 Example natural Autumn flood at Lock 8 (high Darling River flow in April 1971) 

 

Plots of all flood events starting in Summer-Autumn for the natural and current model runs are 
included in the workbook ‘Lock8_events_data xlsx’ (MDBA Technical Reports Rept 2010-15). 

 

 

 

  



 

 

Table 3* Average duration in days and average inter-flood period (years) for Lock 8 flood events  

 Natural Current 

Lock 8 Flow (ML/d) 
Commencing at: 

Winter-Spring Summer-Autumn Winter-Spring Summer-Autumn 

20,000 199 (1.1) 288 (3.7) 111 (1.6) 211 (5.3) 

25,000 193 (1.2) 278 (3.9) 113 (1.8) 205 (5.9) 

30,000 178 (1.3) 287 (4.8) 107 (2.1) 182 (5.9) 

35,000 162 (1.5) 254 (4.8) 97 (2.5) 184 (7.3) 

40,000 144 (1.6) 221 (4.9) 91 (3.0) 160 (7.4) 

45,000 134 (2.0) 195 (5.0) 83 (3.1) 153 (8.3) 

50,000 130 (2.3) 179 (5.4) 81 (6.3) 132 (8.3) 
* This data is based on the discrete flood events, which is described in section 2.2. 

 

 

 

 

  



 

 

3 Conclusions 

Key findings from the analysis of natural and current modelled flow at Lock 8 include: 

• under modelled natural conditions the Potterwalkagee Creek would on average receive flows for about 6 months 
(200 days) every 12 months; 
 

• under modelled natural conditions the highest median flows occur through Winter-Spring; 
 

• flood events are rarely initiated in Summer-Autumn and have long inter-flood periods (approx. 5 years for floods 
exceeding 40,000 ML/d under natural conditions); 
 

• flood events have longer durations when initiated in Summer-Autumn; 
 

• flow from the Darling River may contribute a reasonable proportion initially to floods starting in Summer-
Autumn but this relative contribution reduces as the event progresses through to Winter-Spring (Darling River 
flow very rarely contributes more than 20,000 ML/d to events starting in Summer-Autumn): and 
 

• the modelled natural durations and inter-flood periods should be taken into consideration to determine operations 
of the works, which will aim to provide the natural variability of flows. By restoring natural flows it is expected 
to increase the health of the in-channel and floodplain ecosystems of the Lindsay-Wallpolla system. 

 

 

 

 

 

 

 

 

 

  




