Wimmera–Avoca region
Wimmera River Terminal Wetlands
The Wimmera River Terminal Wetlands hydrologic indicator site is at the
end of the Wimmera River system in north-west Victoria (Figure B19.1). The
wetlands rely on large infrequent flows that originate in the Grampian Range,
flow down the Wimmera River and inundate Lake Hindmarsh and then Lake
Albacutya via Outlet Creek.
The Wimmera River has a catchment area of 23,500 km2 and is Victoria’s
largest terminal waterway (Ecological Associates 2004). The river’s terminal
lakes sit in a dry landscape in a region with a mean annual rainfall of
344 mm at south Hindmarsh (Department of the Environment, Water,
Heritage and the Arts 2009d). This means that to fill, the lakes rely on
significant flows from the Wimmera River.
The indicator asset’s boundaries have been defined using A directory of
important wetlands in Australia (Environment Australia 2001). The upstream
extent is the Wimmera River inlet to Lake Hindmarsh and the downstream
extent is the Outlet Creek outlet downstream of Lake Albacutya. Spacial data
used in this map is listed in Table B1.3.
Determination of the Wimmera River Terminal Wetlands’ environmental
water requirements is focused on the two terminal lakes, Albacutya
and Hindmarsh.

Lakes Hindmarsh and Albacutya
Lake Hindmarsh is the southernmost lake of the Wimmera River Terminal
Wetlands. It receives water directly from the Wimmera River. Being first in
the line of wetlands, it is filled more frequently and for longer periods than
other reaches further downstream. Lake Hindmarsh, the largest freshwater
lake in Victoria, is a wetland of national significance (Department of the
Environment, Water, Heritage and the Arts 2009d).
The flat lakebed of Lake Hindmarsh covers 13,500 ha. When full, the lake is
3.4 m deep and holds 378 GL. Salinity is high when lake levels fall and the
lake is closely linked to underlying saline groundwater. The lake is bordered
by sand lunettes (crescents) to the east and sandstone cliffs to the west. It
is a good example of a complex geomorphologic system containing fluvial
(river), lacustrine (lake) and aeolian (deposited or formed by wind) elements,
including an excellent example of a multiple lunette (Department of the
Environment, Water, Heritage and the Arts 2009d).
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Lakes Hindmarsh and Albacutya share similar vegetation communities, which
can be characterised into three broad zones:
• Central lakebed — during dry spells this area is colonised by terrestrial
grasses and herbs such as wallaby grass (Austrodanthonia spp.), spear grass
(Austrostipa spp.) and chenopods (Maireana sp.). Lake Hindmarsh has
fewer species than Lake Albacutya in this zone because of higher salinities.
Exotic plants such as Paterson’s curse, horehound and false sow-thistle
are also found there. During inundation, these areas supply important
nutrients that promote primary productivity. Drowned vegetation provides
habitat for invertebrates. Central areas of the lake provide habitat for large
fish, including Murray cod (Maccullochella peelii peelii), freshwater catfish
(Tandanus tandanus) and golden perch (Macquaria ambigua), and birds
such as the Australian pelican (Pelecanus conspicillatus), pied cormorant
(Phalacrocorax varius) and black swan (Cygnus atratus).
• Outer lakebed — the sandier soils of the outer lakebed are colonised
by shrubs such as three-nerved wattle (Acacia trineura) and sticky hop
bush (Dodonaea viscose), lignum (Muehlenbeckia florulenta), chenopods
(e.g. Atriplex suberecta), sedges and grasses. When inundated for longer
periods, these terrestrial species are replaced by aquatic species such as
eelgrass (Vallisneria spp.), water milfoil (Myriophyllum spp.) and pondweed
(Potamogeton spp.). These species provide habitat for smaller native fish
species such as flathead gudgeon (Philypnodon grandiceps) and Australian
smelt (Retropinna semoni), and support waterbirds such as Australian
shelduck (Tadorna tadornoides), darter (Anhinga novaehollandiae), coot
(Fulica atra), crake (Porzana spp.) and Pacific black duck (Anas superciliosa).
The flooding and desiccation of terrestrial vegetation is important for
succession processes once floodwaters recede.
• Fringing woodlands — the river red gum (Eucalyptus camaldulensis) and
black box (E. largiflorens) woodlands that surround lakes Hindmarsh
and Albacutya provide important habitat for animals in both the lakes
and surrounding mallee landscape. When dry, the woodlands support an
understorey of terrestrial species, such as sticky hop bush, three-nerved
wattle, black bluebush (M. pyramidata), lignum and several species of
saltbush (Atriplex spp.). Once inundated, these are replaced by species
such as red water milfoil (M. verrucosum), southern liquorice (Glycyrrhiza
acanthocarpa), common reed (Phragmites australis) and Australian salt-grass
(Distichlis distichophylla) (Ecological Associates 2004). The red gum trunks
provide habitat and nesting sites for terrestrial and aquatic bird species. In
addition, when flooded, lignum provides nesting sites for colonial nesting
waterbirds such as nankeen night heron (Nycticorax caledonicus), egret
and ibis. Flooding is important to the woodlands because it reduces salt
concentrations from the root zones and stimulates growth and colonisation.
Lake Hindmarsh has a high carrying capacity for waterbirds and also supports
a number of native fish species, including flathead gudgeon, golden perch,
Murray cod (Maccullochella peelii peelii) and freshwater catfish (Tandanus
tandanus). Being more saline than other lakes in the system, the extent of
emergent reedy vegetation is limited and thus extensive mudflats and openwater habitat occur.
Lake Albacutya is a Ramsar-listed wetland. When full, it covers 5,500 ha, is
8 m deep and holds about 230 GL. Water enters the lake from Outlet Creek to
the south, initially filling the lake’s south-eastern section. The full supply level
of the lake is controlled by the sill level (submerged ridge at relatively shallow
depth separating two bodies of water) of Outlet Creek, which, once breached,
drains the lake to the north.
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Being less saline than Lake Hindmarsh, Lake Albacutya supports a denser
cover of vegetation in its dry phase. Once inundated, this vegetation provides
important structural habitat for invertebrates, and breeding and roosting sites
for waterbirds. Lake Albacutya also supports fish species such as Murray cod
and silver perch (Bidyanus bidyanus).

Values
The Wimmera River Terminal Wetlands is identified as a Murray–Darling
Basin hydrologic indicator site because it meets the values of all five
Murray–Darling Basin Authority (MDBA) key environmental asset criteria
(Table B19.1).
Hydrology

Significant changes have occurred to the Wimmera River Terminal Wetlands’
hydrology in direct response to development and abstractions upstream in the
Wimmera catchment.
Table B19.1 MDBA key environmental assets criteria: Wimmera River Terminal Wetland
Criterion

Explanation

1. Formally recognised in, and/or is capable of
supporting species listed in, relevant international
agreements

2. Natural or near-natural, rare or unique

3. Provides vital habitat

The Wimmera River Terminal Wetlands is formally recognised in, or is capable of supporting species
listed in the Japan–Australia, China–Australia or Republic of Korea – Australia migratory bird
agreements. It also contains the Lake Albacutya Ramsar site.
For a full list of species relevant to key environmental asset criterion 1 see Table B19.6.
The ecological character description report for Lake Albacutya (Cibilic & White 2010) states that
Lake Albacutya represents a near-natural example of the Ramsar wetland category, with ‘seasonal
intermittent freshwater lakes covering over 8 ha including floodplain lakes’.
Lake Albacutya is also a relatively intact representative example of an intermittent subterminal lake of
which there is only two greater than 5,000 ha in the north-flowing endoreic (areas with terminal lakes
and an interior drainage basin) Wimmera–Avon sub-basin.
Lake Hindmarsh provides breeding habitat for the Australian pelican, great cormorant (P. carbo),
pied cormorant, Pacific heron (Ardea pacificus), Australian shelduck (Tadorna tadornoides), grey teal
(A. gracilis), purple swamp hen (Porphyrio porphyrio), red-capped plover (Charadrius ruficapillus) and
red-necked avocet (Recurvirostra novaehollandiae). These species have been recorded breeding
at Lake Hindmarsh when conditions were suitable (Victorian Department of Natural Resources and
Environment 1995).
In addition, the Wimmera region supports groundwater-dependent populations of river blackfish
(Gadopsis marmoratus) and pygmy perch (Nannoperca australis). The area is also important because
it supports a relatively abundant and naturally breeding population of freshwater catfish (Tandanus
tandanus) (Clunie & Koehn 2001).

4. Supports Commonwealth-, state- or territory-listed
threatened species and/or ecological communities

5. Supports, or is capable of supporting, significant
biodiversity

The Wimmera River Terminal Wetlands meets this criterion because it supports species listed as
threatened under state legislation. For a full list of species that have been recorded in the wetlands,
see Table 19.6.
The lakes have supported internationally significant numbers of banded stilt (Cladorhynchus
leucocephalus) — greater than 10,000 (Watkins 1993; Robinson 1984); 100 Pacific heron (Ardea
pacificus); 100 yellow spoonbill (Platalea flavipes); 3,000 Australian shelduck (Tadorna tadornoides);
3,000 Pacific black duck (Anas superciliosa); 20,000 grey teal (A. gracilis); 1,000 Australian shoveller
(A. clypeata); 1,500 hardhead (Aythya australis), 2,000 maned duck (Chenonetta jubata); and 3,000
Eurasian coot (Fulica atra) (Australian Nature Conservation Agency 1996; Environment Australia
2001).
There were 700 freckled duck (Stictonetta naevosa) on Lake Albacutya during February 1983.
Extrapolations from counts made in Australia during January and February of 1983 (a drought year)
suggested a total population of approximately 20,000 birds. Thus in 1983, Lake Albacutya held 3.5%
of the total population of freckled duck.
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Lake Hindmarsh
Ecological Associates (2004) modelled historical and current hydrology of
Lake Hindmarsh (adapted in Table B19.2). Under without-development
conditions, the lake was always above the shallow water level, filling 35 times
in 97.5 years, or once every 2.8 years on average. In addition, the lake made
the full +2 m level 25 times in the 97.5-year period, for an average duration
of nearly three months. Both the full and full +2 m levels would have watered
the fringing woodland communities once in three years on average.
Under current conditions, the lake would have filled far less often for a shorter
duration. Instead of being above the shallow threshold all the time, the lake
would have dried to empty. Lake-full frequencies dropped to once every 4.6
years on average, with average durations shortening by over half. Larger flows
(full +2 m) showed an even greater (92%) reduction in occurrence. Dry spells
also increased, with the lake failing to reach full for 22 years after 1928,
affecting the health of the fringing river red gum communities.

Lake Albacutya
Similar trends can be seen in the modelled flow data for Lake Albacutya
(Table B19.3). Under without-development conditions, the lake filled to
a capacity of 230 GL for an average duration of 19 months, 22 times in
97.5 years, or once every 2.2 years. Under current conditions, this same
capacity was achieved only twice in the 97.5-year record, for an average
duration of 11 months. In terms of low lake levels, while the number of
times the lake dried increased by only one event under current conditions,
the average length of time the lake was empty increased markedly — going
from an average duration of 16.2 months to 123 months (Table B19.3). This
is a sevenfold increase in the average duration of dry spells for the lake with
development in the Wimmera catchment.
Table B19.2 Hydrology figures from a spell analysis on modelled data: Lake Hindmarsh
Scenario

Thresholda

Lake level below threshold

Number of events
(in 97.5 years)
Empty
Natural

Current

Average spell
duration (months)

Lake level above threshold

Maximum spell duration
(months)

Number
of events
(in 97.5
years)

(always above threshold)

Shallow

Average
spell
duration
(months)

Maximum
spell
duration
(months)

(always above threshold)

(always above threshold)

(always above threshold)

Full

36

9.2

55

35

24.0

92

Full +2 m

26

42.4

226

25

2.7

6

Empty

14

9.0

19

14

74.6

329

Shallow

10

34.8

94

9

91.3

306

Full

22

43.6

366

21

10.0

32

Full +2 m

4

290.3

642

3

3.0

4

a For Lake Hindmarsh without-development conditions and current scenarios: empty = 10 GL; shallow = <80 GL; full = 378 GL (spill level into Outlet Creek); full +2 m =
630 GL + level required to flow in Outlet Creek at 57 GL/m.
Source: adapted from Ecological Associates (2004)
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Table B19.3 Hydrology figures from a spell analysis on modelled data: Lake Albacutya
Thresholda

Scenario

Lake level below threshold

Current

Average
spell
duration
(months)

Maximum
spell
duration
(months)

No. events (in
97.5 years)

Average spell
duration (months)

Maximum spell duration
(months)

No. events
(in 97.5
years)

6

16.2

43

6

178.8

392

Empty
Natural

Lake level above threshold

Shallow

7

32.7

55

7

134.4

322

Full

23

32.5

321

22

19.2

50

Full +2 m

18

61.3

382

17

3.9

8

Empty

7

122.9

368

6

51.7

112

Shallow

6

159.7

387

5

42.4

98

Full

3

382.7

647

2

11

21

Full +2 m

2

583.5

875

1

3

3

a For Lake Albacutya for without-development conditions and current scenarios: shallow = <25 GL; full = 230 GL (spill level into Outlet Creek); full +2 m = 320 GL + level
required to create substantial flow in Outlet Creek.
Source: adapted from Ecological Associates (2004)

Table B19.4 Environmental objectives and targets: Wimmera River Terminal Wetlands
Objectives

Justification of targets

Target

1a T
 o conserve the Ramsar site consistent with its
ecological character (Criterion 1).
1b T
 o protect and restore ecosystems that support
migratory birds listed under relevant international
agreements (Criterion 1).

Lake Albacutya is a near-natural representative wetland
of its type; when full, the lake supports large numbers of
biota, including a range of threatened species.

2 T
 o protect and restore natural or near-natural, rare or
unique water-dependent ecosystems (in their current
state) (Criterion 2).

Because it is less saline than Lake Hindmarsh, Lake
Albacutya supports a denser cover of terrestrial vegetation
in its dry phase. Once the lake fills, this vegetation
provides important structural habitat for invertebrates, and
breeding and roosting sites for waterbirds.

3 T
 o protect and restore water-dependent ecosystems
that provide vital habitat (Criterion 3).
4 T
 o protect and restore water-dependent ecosystems
that support Commonwealth-, state- or territory-listed
threatened species and communities (Criterion 4).
5 T
 o protect and restore water-dependent ecosystems
that support or are capable of supporting significant
biodiversity (Criterion 5).

See 2–5 above

Maintain the lakes as productive openwater wetlands.

Lake Hindmarsh has a high carrying capacity for
waterbirds and also supports a number of native fish
species including flathead gudgeon, golden perch, Murray
cod and freshwater catfish.

River red gums can be heavily reliant on groundwater
sources in between flooding events (Roberts & Marston
2000). Flooding the sandy substrate of the outer lakebed
is thought to contribute to local groundwater, which may
sustain fringing vegetation.
Short-term floods suggested to fulfil this target also provide
favourable conditions for aquatic biota with short life cycles
such as frogs, small fish species and macroinvertebrates.

Maintain littoral vegetation of lakes
Hindmarsh and Albacutya in good
condition.

Medium-duration lake-full events such as those
suggested to fulfil this target would contribute to river
red gum persistence and structure by inundating fringing
communities and relieving salinity stress.
See 2–5 above
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Emergent macrophyte beds that are likely to establish
when the lake fills will form habitat and feeding sites for
frogs, fish and birds. Inundation of the outer lake bed
is also important for the flooding and desiccation of
terrestrial vegetation species, which reset the successional
processes once flood waters recede.
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Maintain fringing woodlands in Lake
Hindmarsh in good condition.

Wimmera–Mallee pipeline
The Wimmera–Mallee pipeline was a large-scale project aimed at replacing
about 17,700 km of the Wimmera–Mallee stock and domestic open channel
system with a piped water distribution system of about 8,800 km. The project
began in 2001 and was completed and opened in early 2010. The existing
open channel system, which was capable of supplying more than 200 GL
per year, was highly inefficient, with losses through seepage and evaporation
being as high as 85% of total diversions (Cibilic & White 2010).
It is believed that the new pipeline will result in water savings of about
103 GL a year, with 83 GL of this to be allocated to the environment
(GWMWater 2005). The pipeline will provide water to about 2 million ha
of agricultural land and 36 towns in the Wimmera–Mallee catchment. The
current arrangements model data used in this and the Ecological Associates’
report (2004) did not include the water savings created as a result of this
pipeline. Model runs that included the new pipeline estimates were not
completed at the time of writing.

Environmental objectives and targets
The following proposed environmental objectives have been determined
for the Wimmera River Terminal Wetlands using the five MDBA key
environmental asset criteria.
Targets to achieve these objectives were specified for flood-dependent
vegetation communities considered essential to support wetland processes
and to provide crucial habitat for identified flora and fauna species. These are
outlined in Table B19.4.

Environmental water requirements
The Wimmera River Terminal Wetlands consist of two management units:
Lake Hindmarsh and Lake Albacutya. The environmental water requirements
for these are outlined in Table B19.5. The justification for each target and
corresponding flow parameters chosen to fulfil them are listed in this table.
Table B19.5 summarises the lake volumes suggested for the Wimmera River
Terminal Wetlands. A range of proportions are reported for each lake volume
and duration, including the modelled without-development conditions
and current arrangements proportions, and the low and high uncertainty
suggested to sustain the Wimmera River Terminal Wetlands (see also
Figure B19.2).
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Table B19.5 Environmental water requirements: Wimmera River Terminal Wetlands
Proportion of years event
required to achieve target
(%)
Low
uncertainty

High
uncertainty

Proportion of
years event
occurs under
modelled withoutdevelopment
conditions (%)

2 months

80%

70%

93%

70%

50 days

13%

7%

15%

3%

50%

25%

74%

19%

Event
Flow required
(Lake Hindmarsh)

Duration

Maintain littoral vegetation
in Lake Hindmarsh in
good condition.

115 GL

Maintain littoral vegetation
in Lake Albacutya in good
condition.

630 GL

Target

Maintain fringing
woodlands in Lake
Hindmarsh in good
condition.
Maintain the lakes as
productive open-water
wetlands.

Timing

January to
December

Proportion of
years event
occurs under
modelled current
arrangementsa
(%)

378 GL

8 months

378 GL

24 months

20%

10%

56%

4%

630 GL

75 days

5%

4%

11%

4%

a Frequencies estimated from CSIRO Murray–Darling Basin Sustainable Yields Project (2008c) modelling for 111 years (1895–2006). This run does not include water
savings resulting from the Wimmera–Mallee Pipeline Project.

100
90

Proportion of years event occurs (%)

80
70
60
50
40
30
20
10
0
115 GL for 60 days

378 GL for 240 days

378 GL for 720 days

630 GL for 50 days

630 GL for 75 days

Flow event
without development to current arrangements

environmental water requirements ― low to high uncertainty

Figure B19.2 Recommended environmental water requirements and the proportion of occurrence under
modelled without-development conditions and current arrangements, 1895–2009: Wimmera
River Terminal Lakes
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Lake Hindmarsh management unit
The targets used for Lake Hindmarsh were based on those presented in
Environmental water needs for the Wimmera terminal lakes — final report
(Ecological Associates 2004). Three lake-level targets are stipulated to
reintroduce a range of floods to the flow regime of the lake.
The thresholds used in Table B19.5 to describe these flows are:
• 115 GL in Lake Hindmarsh — refers to lake ‘half full’, which would
inundate approximately 10,600 ha of Lake Hindmarsh
• 378 GL in Lake Hindmarsh — refers to lake ‘full’, the sill level of Outlet
Creek where water will start to flow from Lake Hindmarsh towards
Lake Albacutya
• 630 GL in Lake Hindmarsh — refers to lake ‘full +2 m’, which is
equivalent to the ‘full +2 m’ reported in Ecological Associates (2004);
while inundating a good amount of the fringing woodlands, this lake
volume would also create substantial flows down Outlet Creek to fill
Lake Albacutya.
The target aimed at maintaining littoral vegetation in Lake Hindmarsh
(Table B19.5) would provide medium water levels in the lake on a more
frequent basis. The 115 GL level was chosen because it is the inflection point
along the Lake Hindmarsh volume/surface area relationship curve (Figure
B19.3). This flow is aimed at recharging localised groundwater lenses to
support littoral vegetation and also at providing favourable conditions for
biota with short life cycles (such as frogs, small fish and macroinvertebrates).
Filling Lake Hindmarsh for a period of eight months (Table B19.5) would
contribute to river red gum structure and persistence by inundating and
relieving salinity stress for fringing woodland communities. It is likely
that flows of this duration will also allow the establishment of emergent
macrophytes that support frogs, fish and birds. A short rise in lake level to
630 GL (for 50 days) will further inundate the fringing woodlands and allow
flows to be carried to Lake Albacutya via Outlet Creek.
Keeping Lake Hindmarsh at near full capacity for about 24 months would
contribute to maintaining the lake as a productive open-water wetland.
Events of this magnitude would have occurred naturally for about 24 months
on average, though this has decreased to nine months under current
arrangements. Keeping the lake at this level for 24 months would begin to
produce more permanent aquatic conditions in the middle of the lake, with
the establishment of aquatic vegetation and more defined aquatic animal
communities.
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Figure B19.3 Lake volume to surface area relationship for Lake Hindmarsh: Wimmera River Terminal Wetlands
Note: red arrows indicate volume thresholds described in the text

Lake Albacutya management unit
The suggested environmental water requirements for Lake Albacutya were
based on those recommended in Ecological Associates (2004) and Cibilic and
White (2010).
Being second in the line of terminal lakes on the Wimmera system, flows
into Lake Albacutya from the Wimmera River have to pass through Lake
Hindmarsh. Therefore, the flow regime of Lake Albacutya depends on flows
in and out of Lake Hindmarsh.
Lake Albacutya’s littoral vegetation can be maintained by providing 70 GL of
water to the lake and then maintaining water there for about six months. This
would inundate about 4,000 ha of the lakebed (Figure B19.4), including all
the inner lakebed — 3,700 ha (A Cibilic 2009, pers. comm., 15 December)
— and about 300 ha of outer lakebed. Like the recommended flows in Lake
Hindmarsh, this flow would aid in the recharge of localised groundwater
lenses and provide suitable habitat for biota with short life cycles. These
groundwater stores may be especially important for maintaining the fringing
river red gum and black box communities between larger lake-full events
(Cibilic & White 2010).
To achieve this, Lake Hindmarsh needs to exceed a volume of 378 GL, or
breach the sill height of Outlet Creek. It is envisaged that by raising the level
of Lake Hindmarsh to 630 GL for 50 days, sufficient water will make it down
to Lake Albacutya and fill it to approximately 70 GL (taking into account
some transmission losses down Outlet Creek).
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To maintain Lake Albacutya as a productive open-water wetland, it is
suggested that a volume of 230 GL be maintained in Lake Albacutya for
18 months; 230 GL is the sill height of Outlet Creek, above which water will
begin to drain out of the lake to the north. This capacity would inundate the
fringing woodlands and produce more permanent aquatic conditions to allow
the flora and fauna to complete life cycles.
To fulfil this target, significant inflows are required that may not be provided
by a single inflow event. Under without development conditions Lake
Albacutya would have been at or above the 230 GL level for an average
duration of 19 months. However, Lake Hindmarsh was naturally only above
630 GL for an average of 2.7 months (approximately 80 days) during any
one time. It is unlikely that keeping Lake Hindmarsh at 630 GL capacity for
the suggested duration of 75 days would result in Lake Albacutya filling and
staying full for 18 months. Therefore, either several flows of a similar or larger
magnitude are required to achieve a full Lake Albacutya for this period or
significant groundwater interactions occur that promote water levels in Lake
Albacutya.
Analysis of the modelled without development flow data suggests that in
many cases when Lake Albacutya is full for any length of time, it is in
response to several large lake-fill events in Lake Hindmarsh (see example in
Figure B19.5). Therefore, the environmental water requirement suggested for
maintaining Lake Albacutya as a productive open-water wetland is aimed
at providing most of the flow required to fill Lake Albacutya to 230 GL
from empty.
It is envisaged that the accompanying rise of water up to a capacity of 630 GL
in Lake Hindmarsh (flow will start to occur down Outlet Creek when Lake
Hindmarsh gets above 378 GL) and other potential inputs from local run-off,
groundwater and residual water in Lake Albacutya will achieve a near lakefull level. At worst (assuming inflows cease when the lake reaches 230 GL),
water will remain in Lake Albacutya for between four and six years (Cibilic
& White 2010), providing long-term water for the aquatic biota in vegetation
communities surrounding the lake.

Risks
The risks to achieving objectives and targets for the Wimmera River Terminal
Wetlands are specific to Lake Albacutya. There are no perceived risks relating
to Lake Hindmarsh.
As outlined in the previous section, to keep Lake Albacutya at or near full
(230 GL) requires very high lake levels or successive sizable filling events in
Lake Hindmarsh. The restriction in filling Lake Albacutya for long durations
appears to be the sill height of Outlet Creek from Lake Hindmarsh. It may
be possible to increase the filling of Lake Albacutya by lowering the sill height
of Outlet Creek. Another solution to increase inflows, and hence increase the
duration of lake-full events of Lake Albacutya, would be to pump water from
Lake Hindmarsh over the sill and along Outlet Creek. While it is recognised
that these environmental works and measures may produce prolonged
lake-full events in Lake Albacutya, risks such as encouraging carp breeding
hotspots should be considered before any implementation.
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Figure B19.4 Lake volume to surface area relationship for Lake Albacutya: Wimmera River Terminal Wetlands
Note: red arrows indicate volume thresholds described in the text
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Figure B19.5 Modelled water levels for without-development conditions in lakes Hindmarsh and Albacutya:
Wimmera River Terminal Wetlands
Note: black line denotes level at which Lake Albacutya is classed full (230 GL)
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Table B19.6 Species relevant to criteria 1 and 4: Wimmera River Terminal Wetlands

Species

Recognised in
international
agreement(s)1

Environmental
Protection and
Biodiversity
Conservation Act
1999 (Cwlth)

Flora and Fauna
Guarantee Act
1998 (Vic.)

Birds
CE

Australian bustard (Ardeotis australis)6
Australasian shoveler (Anas rhynchotis)6

V

Baillon’s crake (Porzana pusilla)2

V

Black falcon (Falco subniger)6

V

Black-tailed godwit (Limosa limosa)3



Blue-billed duck (Oxyura australis)3, 4, 6

E

Bush stone-curlew (Burhinus grallarius)2, 6

E

Caspian tern (Sterna caspia)3

NT



Common sandpiper (Actitis hypoleucos)6

V

Crested bellbird (Oreoica gutturalis)2

NT

Curlew sandpiper (Calidris ferruginea)3



Eastern great egret (Ardea modesta)6

V

Freckled duck (Stictonetta naevosa)3, 4, 6

E

Glossy ibis (Plegadis falcinellus)3



Great egret (Ardea alba)3, 6



Greenshank (Tringa nebularia)2



V

Gull-billed tern (Sterna nilotica)3, 6

E

Hardhead (Aythya australis)6

V

Hooded robin (Melanodryas cucullata)2

NT

Major Mitchell’s cockatoo (pink cockatoo) (Lophochroa leadbeateri)2, 6

V

Mallee emu-wren (Stipiturus mallee)2, 6

V

E

Malleefowl (Leipoa ocellata)2, 6

E

E

Marsh sandpiper (Tringa stagnatilis)3


V

Musk duck (Biziura lobata)6
Painted snipe (Rostratula benghalensis)2



V

V

Purple-gaped honeyeater (Lichenostomus cratitius)6
Red-necked stint (Calidris ruficollis)3

CE


V

Regent parrot (Polytelis anthopeplus monarchoides)2, 6

V
V

Royal spoonbill (Platalea regia)6
Ruddy turnstone (Arenaria interpres)3



Sharp-tailed sandpiper (Calidris acuminata)3



White-bellied sea-eagle (Haliaeetus leucogaster)3, 6



V

Fish
E

Freshwater catfish (Tandanus tandanus)2, 6

… continued
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Table B19.6 Species relevant to criteria 1 and 4: Wimmera River Terminal Wetlands (continued)

Recognised in
international
agreement(s)1

Species

Environmental
Protection and
Biodiversity
Conservation Act
1999 (Cwlth)

Flora and Fauna
Guarantee Act
1998 (Vic.)

Plants
Button immortelle (Leptorhynchos waitzia)6

V

Button rush (Lipocarpha microcephala)6

V

Desert jasmine (Jasminum didymum lineare)6

V

Downy swainson-pea (Swainsona swainsonioides)2, 6

E

Dwarf flat sedge (curly flat-sedge) (Cyperus rigidellus)6, 4

E

Dwarf myall (Acacia ancistrophylla var. lissophylla)6

V

Dwarf yellow head (Trichanthodium baracchianum)5

V

V

Inland pomaderris (Pomaderris paniculosa paniculosa)6

V

Native scurf-pea (Cullen australasicum)2, 6

E

Ridged water-milfoil (Myriophyllum porcatum)3, 6

V

V

Round templetonia (Templetonia egena)6

V

Salt paperbark (Melaleuca halmaturorum halmaturorum)6

V

Six-point arrowgrass (Triglochin hexagona)6

V

Three-nerve wattle (Acacia trineura)6

V

Umbrella wattle (Acacia oswaldii)6

V

Western leek-orchid (Prasophyllum sp. aff. occidentale)6

V

Yellow-tongue daisy (Brachyscome chrysoglossa)6

V

E = endangered V = vulnerable CE = critically endangered NT = near threatened
1 Japan–Australia Migratory Bird Agreement, China–Australia Migratory Bird Agreement, or Republic of Korea – Australia Migratory Bird Agreement
2 Victorian Department of Sustainability and Environment (2003c)
3 Wetlandcare Australia (2004)
4 Department of the Environment, Water, Heritage and the Arts (2009d)
5 Carter & Downe (2006)
6 Victorian Department of Sustainability and Environment (2009a)
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