Lachlan region
Booligal Wetlands
The Booligal Wetlands hydrologic indicator site is located on the floodplains
of the Merrimajeel and Muggabah creeks, which are distributaries of Lachlan
River. The wetlands cover between 10,000 ha and 15,000 ha of the lower
Lachlan floodplain downstream of Torriganny Weir near Booligal in New
South Wales (Magrath 1992; Armstrong, Kingsford & Jenkins 2009). The
Booligal Wetlands complex includes Booligal Swamp, Upper Gum Swamp,
Lower Gum Swamp, and the Merrimajeel and Murrumbidgil swamps
(Department of the Environment, Water, Heritage and the Arts 2009a).
The Murray–Darling Basin Authority (MDBA) used data from A directory
of important wetlands in Australia to define the site’s longitudinal extent
(Department of the Environment, Water, Heritage and the Arts 2001). The
lateral extent was based on mapped inundation as determined by Kingsford,
Thomas & Knowles (1999) (see Figure B6.1). Spatial data used in this map is
listed in Table B1.3.
Booligal Wetlands, Lake Merrimajeel and Murrumbidgil Swamp are
all listed as nationally significant in A directory of important wetlands in
Australia (Department of the Environment, Water, Heritage and the Arts
2009a). These wetlands are also listed on the Register of the national estate
(Department of the Environment, Water, Heritage and the Arts 2009b).
The Booligal Wetlands are renowned for the large numbers of waterbirds that
congregate to breed and forage in the area (Magrath 1992; Department of the
Environment, Water, Heritage and the Arts 2009a). The creeks and channels
of the Booligal Wetlands are surrounded by lignum (Muehlenbeckia florenta)
shrublands and scattered stands of river red gum (Eucalyptus camaldulensis),
black box (E. largiflorens) and river cooba (Acacia stenophyll) (Department of
the Environment, Water, Heritage and the Arts 2009a, 2009b).

Values
The Booligal Wetlands has been identified as a hydrologic indicator site in the
Murray–Darling Basin and meets all five of MDBA’s key environmental asset
criteria (Table B6.1).
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Table B6.1 MDBA key environmental assets criteria: Booligal Wetlands
Criterion

Explanation

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

The Booligal Wetlands is formally recognised in, or is capable of supporting species listed in the Japan–
Australia Migatory Bird Agreement, the China–Australia Migratory Bird Agreement or the Republic of Korea
– Australia Migratory Bird Agreement. For a full list of species listed under Commonwealth legislation that
have been recorded at Booligal Wetlands, see Table B6.6.
In a study of waterbirds present in the lower Lachlan during 1990–91, Magrath (1992) states that, given the
size of the ibis colony (45,000 nesting pairs) in 1990, the Booligal Wetlands provide some of the country’s
best breeding habitat for this species.

2. Natural or near-natural, rare or unique

Glossy ibis (Plegadis falcinellus) were reported as nesting in their thousands in the Booligal Swamp in
1984–89 and 1990 (Magrath 1992). The wetlands, therefore, could be the single most important breeding
location for glossy ibis in Australia (Magrath 1992).
In 1990, the average clutch size of glossy ibis in the Booligal Swamp was greater than at other sites in the
region and for the species in general (Marchant & Higgins 1990). This suggests that the Booligal Wetlands
provide more productive foraging conditions for this species than most other locations in Australia (Magrath
1992).

3. Provides vital habitat

The high diversity of waterbird species found within the Booligal Wetlands, relative to other significant sites,
is indicative of the quality and variety of wetland habitat present in the area (Magrath 1992). See Criterion 2
for vital breeding and nesting values.

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

The Booligal Wetlands support species listed as threatened under Commonwealth and Basin state
legislation. For a full list of species that have been recorded, see Table B6.6.

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

In the past 40 years, large ibis colonies have bred on at least nine occasions (Magrath 1992). In addition,
egrets, herons and cormorants nest in the wooded depressions on or adjacent to the creeks (Magrath
1992). Non-colonial waterbird species breed in the creeks, swamps or even surrounding floodplains that
make up the Booligal Wetlands (Magrath 1992).

Hydrology
The Lachlan catchment is affected by two weather systems — in the south,
winter rainfall dominates, whereas to the north, summer rainfall is dominant
(Lachlan Catchment Management Authority 2006). This produces flows
spread evenly throughout the year, but flows are generally highest between
June and October. Annual average rainfall in the catchment decreases from
around 780 mm in the east to 370 mm in west, while annual evaporation
increases from 1,351 mm in the east to 1,825 mm in the west (Lachlan
Catchment Management Authority 2006).
The Lachlan River flows in a westerly direction from its headwaters in the
foothills of the Great Dividing Range and terminates in the Great Cumbung
Swamp near Oxley. Wyangala Dam, located upstream of Cowra at the
confluence of the Lachlan and Abercrombie rivers, is the major water storage
within the region and has a storage capacity of 1,218 GL (CSIRO 2008a).
The major tributary streams of the Lachlan River include the Abercrombie,
Boorowa, Belubula and Crookwell rivers. The Belubula River is regulated
by Carcoar Dam (36 GL capacity), while Lake Brewster (153 GL) and Lake
Cargelligo (36 GL) are en route storages for maintaining a regulated flow in
the lower Lachlan (CSIRO 2008a; Armstrong, Kingsford & Jenkins 2009).
Flows in the Lachlan River are highly regulated, with Wyangala Dam
regulating 68% of all inflows. Around 71% of the allocated general security
water is used (CSIRO 2008a).
The Booligal Wetlands are formed on low-gradient, braided channels situated
on the Merrimajeel and Muggabah creeks (Department of the Environment,
Water, Heritage and the Arts 2009a). Both creeks are high-flow effluents of
Torriganny Creek, an anabranch of the Lachlan River (Magrath 1992).
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The Merrimajeel and Muggabah creeks begin to flow when the Lachlan
River at Booligal Weir exceeds around 300 ML/d (Armstrong, Kingsford
& Jenkins 2009). Investigations undertaken by Dwyer and Bennett (1988)
found that floodplain inundation dramatically increased above 1,200 ML/d
at Willandra (800 ML/d at Booligal Weir). This suggests that as flows increase
above 800 ML/d at Booligal Weir, water spreads across the floodplain and the
creek systems interconnect via flood-runners to inundate an extensive area of
floodplain (Armstrong, Kingsford & Jenkins 2009).
Armstrong, Kingsford and Jenkins (2009) investigated changes in daily,
monthly and annual flow to the Booligal Wetlands and found that:
• the percentage of annual flow reaching Booligal from Hillston declined
significantly from 1894 to 2007
• all flows important for wetland inundation exceed 300 ML/d at Booligal
• the duration of large floods at Booligal (>3,000 ML/d) was similar
under without-development conditions (1907–30) and under current
arrangements (1931–81)
• the frequency of large flows decreased by 50% from 1982–2007 when
maximum water was extracted from the system
• the frequency and duration of different flows at Booligal changed with
increasing regulation and extraction.
Changes to the hydrology of the lower Lachlan have detrimentally affected
the red gums in the swamp. Tree canopy cover decreased by 85% between
1993 and 2008 (Armstrong, Kingsford & Jenkins 2009). As a control, river
red gums along the Lachlan River, although affected by drought, remained
mostly alive (Armstrong, Kingsford & Jenkins 2009).

Environmental objectives and targets
The following proposed environmental objectives have been determined for
the Booligal Wetlands using the key environmental asset criteria. Targets to
achieve these objectives have been 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 B6.2. A separate target was required to promote colonial
waterbird breeding events because their needs are more specific.
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Table B6.2 Environmental objectives and targets: Booligal Wetlands
Objectives

Justification of targets

Target

1. To protect and restore ecosystems that
support migratory birds listed under relevant
international agreements (Criterion 1)

Objective 1 will be fulfilled if conditions are provided that support
migratory birds listed under relevant international agreements.

Provide conditions conducive to
successful breeding of colonial
nesting waterbirds

Objectives 2 to 5 will be fulfilled if the dominant vegetation communities
are retained in a healthy condition.

2. To protect and conserve natural or nearnatural, rare or unique water-dependent
ecosystems (in their current state) (Criterion 2)
3. To protect and restore water-dependent
ecosystems that provide vital habitat
(Criterion 3)
4. To protect and restore water-dependent
ecosystems that support Commonwealth-,
state- or territory-listed threatened species
and communities (Criterion 4)
5. To protect and restore water-dependent
ecosystems that support, or are capable of
supporting, significant biodiversity (Criterion 5)

Lignum is the primary vegetation of the Booligal Swamp area, with river
red gum being the dominant overstorey at Little Gum Swamp (Magrath
1992).
Armstrong, Kingsford and Jenkins (2009) state that the recent dieback of
red gum vegetation canopy cover (2005–08) signals a critical change in
the state of the Booligal Wetlands swamp ecosystems and follows erosion
of the natural resilience of the system.
Armstrong, Kingsford and Jenkins (2009) also state that as a result
of declining health and dry conditions, recruitment rates of red gums
within the Booligal Wetlands are expected to be insufficient to maintain
populations.
The degraded condition of key flood-dependent communities described in
Armstrong, Kingsford and Jenkins (2009) is supported by informal advice
from the NSW Department of Environment, Climate Change and Water,
which indicates that 70% of red gum communities and 40% of the lignum
communities present within the Booligal Wetlands are in poor condition
(P  Packard 2010, pers. comm.).

Maintain 100% of the
permanent and semipermanent
wetland communities in good
condition
Maintain 80% of the current
extent of river red gum
communities in good condition
Maintain 80% of the current
extent of lignum communities in
good condition

Given the extent of changes to the hydrology and ecology of the Booligal
Wetlands, maintaining the current extent of flood-dependent vegetation
communities in good condition is considered to be unachievable through
the Basin Plan.

Environmental water requirements
Flow thresholds and flow durations are critical when describing the flow
regime needed to achieve environmental targets. The flows required to achieve
specified targets were determined after assessing data presented in a range of
documents. No single existing plan or document sets out these requirements
completely.
The gauge at Booligal Weir is the most appropriate flow reference point for
the Booligal Wetlands. Not only does the Booligal gauge have an acceptable
quality and quantity of flow data, but it is also located below major irrigation
extraction and water diversion offtakes.

Vegetation
The creeks and channels that form the Booligal Wetlands are surrounded
by lignum bushes and scattered stands of river red gum, black box and river
cooba (Magrath 1992; Department of the Environment, Water, Heritage and
the Arts 2009a, 2009b). Several depressions along each of the creeks, which
retain water after the creeks cease to flow, support stands of river red gum
(Magrath 1992; Department of the Environment, Water, Heritage and the
Arts 2009a). A variety of rushes and reeds colonise the creeks and swamps
following inundation (Magrath 1992).
Roberts and Marston’s (2000) work on the water regime requirements of
wetland and floodplain plants in the Murray–Darling Basin provides the
most up-to-date ecological information on wetland species. Based on this
work, the known water requirements for the flood-dependent vegetation
communities of the Booligal Wetlands have been detailed (Table B6.3).
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Table B6.3 Flood frequency and duration for selected flood-dependent communities: Booligal Wetlands
Target

Key species

Water requirements
Spike rush (Eleocharis acuta)

Maintain 100% of the permanent and
semipermanent wetland communities
in good condition

Optimum inundation duration is 8 months in the southern parts of the Basin

Spike rush

Cumbungi (Typha spp.)

Cumbungi

Flooded near annually (once every 1–2 years)
Duration of flooding ideally 7–9 months
River red gum

Maintain 80% of the current extent of
river red gum communities in good
condition

River red gum
forests

Average flood frequency once every 1–3 years

River red gum
woodlands

Maximum duration without flooding is 24 months

Average duration 4–7 months (maximum 24 months)
Flooding required winter–spring
Lignum

Maintain 80% of the current extent
of lignum communities in good
condition

Average flood frequency of once every 2–8 years
Lignum shrubland

Average duration 3–12 months
Flood timing probably spring–summer
Work undertaken by Blanch, Ganf & Walker (1999) found that lignum grew on the banks of the
River Murray in South Australia where it flooded for 45–115 days of the year

Thresholds to achieve substantial inundation of targeted flood-dependent
vegetation communities have been adopted, which are 300 ML/d and
850 ML/d. This is based on the flows at Booligal Weir required for
Merrimajeel and Muggabah creeks to flow (300 ML/d) and for broad
flooding of the Booligal Wetlands (850 ML/day) (Dwyer & Bennett 1988;
Lachlan River Management Committee 1999; Armstrong, Kingsford &
Jenkins 2009).
MDBA analysed modelled flow data for the period 1895–2009 at Booligal
to determine the duration of events that exceeded 300 ML/d and 850 ML/d
under without-development conditions. Table B6.4 summarises the findings.
Armstrong, Kingsford and Jenkins (2009) show that monthly flows at
Booligal increase significantly in winter, peaking in September before
decreasing significantly throughout spring. Given this, MDBA has selected
the natural high-flow season of winter–spring as the timing for environmental
flows required to support key vegetation communities.

Table B6.4 D
 uration of events exceeding 300 ML/d and 850 ML/d under
without-development conditions: Booligal Wetlands
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Flow threshold (ML/d)

Average duration of events
above flow threshold (days)

300

30

167

850

19

98
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Average number of days per
year above flow threshold

Waterbirds
Typically, ibis colonies will establish in September following winter flooding
(Magrath 1992). Before 1990, the smallest flood known to induce a large
breeding event (>10,000 pairs) was in 1984 (Magrath 1992). Analysis of
observed daily river flows for the Lachlan River measured at Booligal shows
that the 1984 event achieved a peak daily flow of around 3,700 ML/d and
sustained a minimum threshold of 2,500 ML/d for 99 days. This analysis
correlates with work undertaken by Driver et al. (2005a).
Based on a preliminary analysis, Driver et al. (2005a) found all colonial
waterbird breeding events in Booligal Swamp (consisting of mostly ibis)
recorded since 1984 occurred above 2,500 ML/d at Booligal Weir. The
average flood duration for the years where the number of ibis nests were
greater than 10,000 was around 111 days. Based on an empirical relationship
between the duration of wetland flooding and the size of colonial bird
breeding events, flows need to be maintained for >50 days to ensure breeding
events of >10,000 pairs (Driver et al. 2005a). This threshold and duration was
adopted as the flow required to provide conditions conducive for successful
breeding of colonial nesting waterbirds.

Summary
Table B6.5 identifies the specific flow regime to achieve the specified
vegetation targets and provide conditions for successful breeding of colonial
waterbirds.

Risks
The lower Lachlan wetland sites are a diverse, complex and evolving
ecosystem. Knowledge of the water regime required to maintain and restore
the health of the Booligal Wetlands is also improving. When determining a
water regime for the Booligal Wetlands, a number of assumptions were made
using published information and expert opinion. These assumptions include:
• the environmental values of the Booligal Wetlands will be maintained
through achieving the environmental targets
• indicator vegetation communities identified in the environmental targets
are representative of a healthy Booligal Wetlands ecosystem.
The water requirements determined for the Booligal Wetlands do not include
any other consumptive take and use of water, such as irrigation, and stock and
domestic. Achieving the environmental objectives and targets determined for
the lower Lachlan site may be affected by:
• land-management activities, such as vegetation clearing, grazing, fire and
the introduction of pests
• climate change
• constraints such as existing water management infrastructure in the
delivery of water to meet specific wetland requirements.
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Table B6.5 Environmental flow requirements: Booligal Wetlands
Proportion of years event
required to achieve target

Event

Flow
required
(ML/d)

Target
Maintain 100% of the permanent and
semipermanent wetland communities
in good condition

300

Maintain 80% of the current extent of
river red gum communities in good
condition

850

Maintain 80% of the current extent of
lignum communities in good condition

2,500

Provide conditions conducive to
successful breeding of colonial nesting
waterbirds

Duration (days)

Timing

Low
uncertainty
(%)

High
uncertainty
(%)

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

75

70

84

50

40

33

48

22

20

20

23

17

25 (minimum
continuous)

70 (total
duration above
flow threshold)

winter–
spring
(June–
November)

Proportion of
years event
occurred under
modelled
current
arrangements
(%)

50 (minimum
continuous)

100
90

Proportion of years event occurs (%)

80
70
60
50
40
30
20
10
0
300 ML/d for 25 days

850 ML/d for 70 days

2,500 ML/d for 50 days

Flow event
without development to current arrangements

environmental water requirements ― low to high uncertainty

Figure B6.2 Recommended environmental water requirements and the proportion of their occurrence
under modelled without-development conditions and current arrangements, 1895–2009:
Booligal Wetlands
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Table B6.6 Species relevant to criteria 1 and 4: Booligal Wetlands

Species

Recognised in
international
agreement(s)1

Threatened
species
conservation
Act 1995
(NSW)

Birds
Australasian bittern (Botaurus poiciloptilus)3

V

Blue-billed duck (Oxyura australis)2, 3

V

Eastern great egret (Ardea modesta)2

P

Freckled duck (Stictonetta naevosa)2, 3
Glossy ibis (Plegadis falcinellus)2
Sharp-tailed sandpiper (Calidris acuminata)2

V

P
P

Communities
Lowland Lachlan River aquatic ecological community4

E

E = endangered V = vulnerable
1 Japan–Australia Migratory Bird Agreement, China–Australia Migratory Bird Agreement, or Republic of Korea – Australia Migratory Bird Agreement
2 Winning, G et al. (1998)
3 NSW Department of Climate Change and Water (2009)
4 NSW Department of Primary Industries (2006)
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Great Cumbung Swamp
The Great Cumbung Swamp hydrologic indicator site, near Oxley in New
South Wales, comprises the terminal drainage swamp of the Lachlan River
and the surrounding floodplain, including Baconian Swamp (Figure B7.1).
The swamp covers an area of approximately 16,000 ha and is listed in A
directory of important wetlands in Australia (Department of the Environment,
Water, Heritage and the Arts 2001), as well as on the Register of the National
Estate as part of the Great Cumbung Swamp area (Department of the
Environment, Water, Heritage and the Arts 2008).
The Great Cumbung Swamp is a good example of terminal reed swamps and
associated floodplain vegetation, including the common reed (Phragmites
australis). Extensive river red gum (Eucalyptus camaldulensis) communities
occur on the surrounding floodplain and in riparian areas, while black box
(Eucalyptus largiflorens) is found in marginal floodplain areas, and lignum
shrubland (Muehlenbeckia florulenta) near water ponding areas (Department
of the Environment, Water, Heritage and the Arts 2009e). As with many
other large inland wetlands, this area provides drought refuge when wetlands
in other parts of the state are dry (Department of the Environment, Water,
Heritage and the Arts 2009e).
The aquatic ecosystems of the lower Lachlan River catchment have been
greatly modified by changes to the natural flow regime, and this has
resulted in the lowland sections of the river being listed as an endangered
ecological community under Fisheries Management Act 1994 (NSW) (NSW
Department of Primary Industries 2006). Changes to the natural flow regime
have reduced inundation of the lower river’s floodplains and wetlands, causing
fragmentation and leading to a decline in the quality of aquatic habitats
(NSW Department of Primary Industries 2006).
The Murray–Darling Basin Authority (MDBA) used the dataset description
from A directory of important wetlands in Australia to define the site’s
longitudinal extent (Department of the Environment, Water, Heritage
and the Arts 2001). The lateral extent was based on mapped inundation
determined by Kingsford, Thomas and Knowles (1999). Spatial data used in
this map (Figure B7.1) is listed in Table B1.3.

Values
The Great Cumbung Swamp has been identified as a hydrologic indicator
site in the Murray–Darling Basin by meeting all five of MDBA’s key
environmental assets criteria (Table B7.1).
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Table B7.1 MDBA key environmental assets criteria: Great Cumbung Swamp
Criterion

Explanation

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

The Great Cumbung Swamp is formally recognised in, or is capable of supporting species listed in,
the Japan–Australia Migratory Bird Agreement, the China–Australia Migratory Bird Agreement or the
Republic of Korea – Australia Migratory Bird Agreement. For a full list of species listed in the above
agreements that have been recorded at the Great Cumbung Swamp refer to Table B7.5.

2. Natural or near-natural, rare or unique

It is a significant terminal drainage basin, an uncommon feature in New South Wales. Other examples of
this type of system are not flooded as frequently or as reliably (Department of the Environment, Water,
Heritage and the Arts 2008). The Great Cumbung and Baconian swamps remain in a natural although
highly stressed condition, and therefore represent a good example of the terminal reed swamps and
associated floodplain vegetation (New South Wales Department of Environment, Climate Change and
Water 2009a).

3. Provides vital habitat

It is considered a major drought refuge for birds (Morton, Short & Barker 1995).

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

The Great Cumbung Swamp meets this criterion because it supports species listed as threatened under
Commonwealth or state legislation. For a full list of species that have been recorded, refer to Table B7.5.

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

The Great Cumbung Swamp, together with the surrounding floodplain, supports one of the largest stands
of river red gums in New South Wales (NSW Department of Environment, Climate Change and Water
2009a). The area supports a diverse flora in a variety of wetland and riverine forest habitats, including
207 plant species, of which 120 are water-plant species. The Great Cumbung Swamp provides an
important breeding area for waterbirds of the region (Department of the Environment, Water, Heritage
and the Arts 2008).

Hydrology
The Lachlan River is a well-defined channel that terminates in the Great
Cumbung Swamp (Brady et al. 1998). A small effluent channel system,
which flows during large floods, connects the Great Cumbung Swamp
with the Murrumbidgee River. Extensive infrastructure within the swamp
has changed the natural hydrology of the site (NSW Department of
Infrastructure, Planning and Natural Resources 2002). A complex series of
banks, cuttings and regulators, constructed and operated by landholders,
controls water movement and retention in the swamp (Department of the
Environment, Water, Heritage and the Arts 2009e).
River regulation has significantly altered the flow regime of the Lower
Lachlan, reducing the frequency and duration of small to medium floods.
The timing of peak spring flows has also changed, with larger flows being
delivered later to meet irrigation demand. The periods of low or no flows have
also been reduced (University of Canberra 2008).
Flows at Booligal Weir are generally taken as a good indicator of water
reaching the Great Cumbung Swamp and its associated wetlands (University
of Canberra 2008). Not only does the Booligal gauge have an acceptable
quality and quantity of flow data, it is also located below major irrigation
extraction and water diversion offtakes.
Brady et al. (1998) found that broadscale flooding of the Great Cumbung
Swamp occurs when flows exceed 3,000 ML/d at the Booligal gauge. This
indicator was used in the CSIRO Murray–Darling Basin Sustainable Yields
project, which selected the period between 15 May and 15 November as the
optimal time for flows to occur in order to provide environmental benefit
(CSIRO 2008a).
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The Sustainable Yields project found that water resource development has
resulted in a substantial increase in both the average and maximum period
between the indicator flow events. There was a 102% increase for the average
period between events, while the maximum period between events increased
by 143%.
Driver et al. (2005) found that wetland inundation varied by as much as 59%
between the 2004 Water Sharing Plan and without-development conditions.
Armstrong, Kingsford and Jenkins (2009) found that the proportion of
annual flows reaching Booligal from the Forbes gauge had been significantly
reduced, specifically, a 50% reduction in volume between 1894 and 2007.
Larger flows in the Lachlan River may be subject to re-regulation at Lake
Brewster, a large off-river storage upstream of the Lower Lachlan, and this
may affect the size, timing and duration of flooding in the Lower Lachlan
(University of Canberra 2008).

Environmental objectives and targets
The following proposed environmental objectives have been determined for
the Great Cumbung Swamp using the key environmental assets criteria.
Targets to achieve these objectives have been specified for flood-dependent
vegetation communities considered essential to support wetland processes,
and to provide crucial habitat for identified flora and fauna species. Because
of their more specific needs, a separate target to promote colonial waterbird
breeding events has been included. These are outlined in Table B7.2.

Table B7.2 Environmental objectives and targets: Great Cumbung Swamp
Objective

Justification of targets

Target

1. To protect and restore ecosystems that
support migratory birds listed under relevant
international agreements (Criterion 1)

Objective 1 will be fulfilled if conditions are provided
that support migratory birds listed under international
agreements.

Provide conditions conducive to successful
breeding of colonial nesting waterbirds

Objectives 2 to 5 will be fulfilled if the dominant vegetation
communities are retained in a healthy condition. Given
the extent of changes to the hydrology and ecology of the
Great Cumbung Swamp, maintaining all flood-dependent
vegetation communities in good condition is not
considered achievable through the Basin Plan.

2. To protect and conserve natural or nearnatural, rare or unique water-dependent
ecosystems (in their current state) (Criterion 2)
3. To protect and restore water-dependent
ecosystems that provide vital habitat
(Criterion 3)
4. To protect and restore water-dependent
ecosystems that support Commonwealth-,
state- or territory-listed threatened species
and communities (Criterion 4)
5. To protect and restore water-dependent
ecosystems that support, or are capable of
supporting, significant biodiversity (Criterion 5)

The NSW Department of Environment, Climate Change
and Water (2010d) analysis of historical inundation
patterns of the Great Cumbung Swamp against gauge
flow records at Booligal Weir showed that inflows of
400 GL would be likely to inundate around 11,000 ha
of the swamp. This analysis also shows that 96% of
the semipermanent wetlands, 63% of the red gum
communities, and 20% of the floodplain wetland
communities are likely to be inundated as a result of this
inflow.
Analysis of modelled flows between 1895 and 2009
under a without-development scenario show that a 400
GL flow volume at Booligal would have occurred in 20 of
the 114 years. Published estimates of water requirements
(Roberts & Marston 2000) suggest that this frequency of
inundation is likely to be sufficient to ensure the resilience
of flood-dependent vegetation found in the less frequently
inundated parts of the Great Cumbung Swamp.
Given the extent of inundation and the likely withoutdevelopment frequency of a 400 GL inflow at Booligal,
MDBA has used the vegetation extents determined
by NSW Department of Environment, Climate Change
and Water (2010d) for this inflow as a basis for
vegetation targets.
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Maintain 95% of the area of permanent and
semipermanent wetland communities in good
condition
Maintain 60% of the current extent of river red
gum communities in good condition
Maintain 20% of the current extent of floodplain
wetland communities in good condition

Environmental water requirements
Flows required to achieve the specified targets have been determined based
on MDBA’s assessment of a range of relevant information sources, including
data provided by the NSW Department of Environment, Climate Change
and Water (2009a), which showed that the Lachlan River floodplain
in and around the Great Cumbung Swamp contained four functional
vegetation groups:
•
•
•
•

semipermanent wetland vegetation
river red gum communities
floodplain – wetland vegetation
floodplain vegetation.

Given that the composition of these functional groups is generally consistent
with findings by Brady et al. (1998), MDBA adopted these as a basis for
vegetation targets.
A target was not set for the floodplain vegetation group, as the species that
dominate these vegetation communities do not depend on flooding to
complete their life cycle. The water requirements of the other functional
vegetation groups have been detailed below (Table B7.3) based on analysis by
Roberts and Marston (2000), which provides the most up-to-date ecological
information on wetland species in the Murray–Darling Basin.
Brady et al. (1998) is considered to provide the best estimate of the flow
thresholds required to achieve full inundation of the Great Cumbung
Swamp. Using visual interpretation of satellite images, they concluded that
a peak flow of at least 3,000 ML/d at Booligal is needed to inundate most of
the swamp, including peripheral river red gum forest, black box and other
surrounding chenopod shrubland. One of the images examined, captured
in February 1993, shows healthy vegetation growth in response to flooding
during the previous four months. Analysis of observed daily river flows for the
Lachlan River measured at Booligal, shows that the event described by Brady
et al. (1998) achieved a peak daily flow of 3,000 ML/d and a total volume of
around 320 GL. The event sustained a minimum threshold of 2,700 ML/d
for more than 30 days. This threshold and duration was adopted as the largest
flow needed to inundate the target flood-dependent communities of the Great
Cumbung Swamp.
The NSW Department of Environment, Climate Change and Water (2010d)
analysis of historical inundation patterns of the Great Cumbung Swamp
against gauge flow records at Booligal Weir showed that an inflow of 50,000
ML would inundate 78% of the semipermanent wetlands, 19% of the red
gum communities and 7% of the floodplain – wetland communities. An
average flow of 1,500 ML/d would need to be sustained over 35 days to
achieve moderate flooding of the swamp.
The commence-to-flow value of the Great Cumbung Swamp reed bed — that
is, the river flow at which the reed bed starts to fill — was estimated by Smith
and Barr (2002) to be 275–663 ML/d at Booligal. A flow of approximately
713 ML/d at Booligal is needed to start filling Lignum Lake (part of Lower
Lachlan Swamps) via the gravity-fed channel from the Great Cumbung
Swamp (Smith & Barr 2002).
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Table B7.3 Water requirements of functional vegetation groups: Great Cumbung Swampa
Functional vegetation
group

Semipermanent
wetland vegetation

River red gum
communities

Floodplain wetland
vegetation

Vegetation communitiesa

Target
Maintain 95% of the area of
permanent and semipermanent
wetland communities in good
condition

Maintain 60% of the current extent
of river red gum communities in
good condition

Maintain 20% of the current extent
of floodplain wetland communities
in good condition

Phragmites (tall grassland) and
cumbungi rushland

River red gum with herbaceous
understorey
River red gum with phragmites and
cumbungi understorey
River red gum with lignum/nitre
goosefoot/river cooba understorey
Black box woodland with lignum/nitre
goosefoot/river cooba/chenopod shrub
understorey
Lignum shrubland
Lignum and nitre goosefoot shrubland
Mixed grassland/forbland

Water requirements
Common reed (Phragmites australis) tolerates a
range of water regime conditions from permanently
flooded to infrequently flooded
Cumbungi (Typha sp.) should be flooded near
annually (once every 1–2 years); duration of flooding
ideally 7–9 months
River red gum (Eucalyptus camaldulensis)
should be inundated with an average flood frequency
of once every 2–3 years, to an average duration 4–7
months (maximum 24months). Maximum duration
without flooding is 24 months. Flooding is required
winter to spring.
Black box (Eucalyptus largiflorens) should be
inundated with an average flood frequency of once
every 3–5 years, to an average duration of 2–4
months. Reduced frequencies, such as once every
7–10 years, can be tolerated if duration has not been
reduced.
Lignum (Muehlenbeckia florulenta) should be
inundated with an average flood frequency of once
every 2–8 years, to an average duration of 3–12
months. Flood timing is probably spring–summer.

Dillon bush shrubland

Floodplain vegetation

Not applicable (this vegetation
community is dominated by
species which are considered
to be flood-tolerant rather than
flood-dependent)

Chenopod shrublands (old man
saltbush, bladder saltbush, black
bluebush, cotton bush, poverty bush,
saltbush)
Grassland (whitetop or rough spear
grass)

Not applicable

Yarran woodland
White cypress pine woodland
Red mallee woodland

Other

Not applicable

Land cleared for agriculture

Not applicable

a Based on functional vegetation groups defined by the NSW Department of Environment, Climate Change and Water (2010d)

The analysis of satellite images taken on 15 May 1984 and 16 December
1993 by Brady et al. (1998) provides some indication of reed-bed response
relative to flows in the Lachlan River. The December image coincides with
the continuation of a long drought, while the May image was taken after
a late February flood peak of 1,910 ML/d at Booligal Weir. The December
image shows flooding in only small areas of reed beds (270 ha), while the
May image shows that both sides of the Lachlan River channel have been
inundated and water is present in Lignum Lake and other lakes, with the
Great Cumbung Swamp full of water. Analysis of daily river flows for the
Lachlan River measured at Booligal show that the event described by Brady
et al. (1998) maintained a flow of 700 ML/d for 25 days. This was adopted as
the flow needed to inundate the reed beds of the Great Cumbung Swamp.
A comparison of the water required to maintain and restore the Great
Cumbung Swamp’s water-dependent ecosystem can be seen in Figure B7.2.
It shows the frequencies of the modelled flow volumes under withoutdevelopment and current conditions.
Table B7.4 details the flows needed to achieve each target set for the Great
Cumbung Swamp’s key vegetation groups, as well as provide conditions for
successful breeding of colonial waterbirds.
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Table B7.4 Environmental water requirements: Great Cumbung Swamp

Low
uncertainty
(%)

High
uncertainty
(%)

Proportion
of years the
event occurred
under modelled
withoutdevelopment
conditions (%)

Winter–spring
(June to
November)

60

50

70

44

1,500

35 (total
duration
above flow
threshold)

Winter–spring
(June to
November)

45

40

55

35

2,700

30 (minimum
continuous
duration)

Winter–spring
(June to
November)

20

20

27

18

Event

Flow
required
(ML/d)

Target
Maintain 95% of the core
area of permanent and
semipermanent wetland
communities in good
condition
Maintain 60% of the
current extent of river red
gum communities in good
condition
Maintain 20% of the current
extent of floodplain–wetland
communities in good
condition

700

Provide conditions conducive
to successful breeding of
colonial nesting waterbirds

Proportion of years event
required to achieve target

Duration
(days)

Timing

25 (minimum
continuous
duration)

Proportion of
years the event
occurred under
modelled current
arrangements (%)

100
90

Proportion of years event occurs (%)

80
70
60
50
40
30
20
10
0
700 ML/d for 25 days

1,500 ML/d for 35 days

2,700 ML/d for 30 days

Flow event
without development to current arrangements

environmental water requirements ― low to high uncertainty

Figure B7.2 Recommended environmental water requirements and the proportion of their occurence
under modelled without-development flows and current arrangements, 1895–2009: Great
Cumbung Swamp
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Risks
There are a number of risks and uncertainties associated with the
determination of water requirements for the Great Cumbung Swamp:
• The nature and extent of land clearing and control of flow may have
degraded the ecological features of the system, and reduced its resilience
to drought and other factors. In addition, the extremely dry conditions,
which have existed for the past several years, may have further reduced
the capacity of the remaining natural vegetation communities to return to
their original state.
• Land management activities, such as vegetation clearing, grazing, fire and
the introduction of pests, may counter the benefits of environmental flows.
• Existing water management infrastructure in the Great Cumbung
Swamp may constrain the ability to deliver water to meet specific
wetland requirements.
Furthermore, three data sources were used by the New South Wales
Department of Environment, Climate Change and Water (2010d) to provide
mapped extents of vegetation communities (Scott 1992; NSW Department
of Land and Water Conservation 2002; McCosker 2008). There is a risk that
the extent of the vegetation communities in the Great Cumbung Swamp
may now be less than those mapped by the historical information used to
define these extents. In this case, there could be an overestimation of the
environmental water needs of the current vegetation communities.
Table B7.5 Species relevant to criteria 1 and 4: Great Cumbung Swamp

Recognised in
international
agreement(s)1

Species

Fisheries
Management
Act 2004
(NSW)

Threatened
species
conservation
Act 1995
(NSW)

Birds
Australasian bittern (Botaurus poiciloptilus)2, 4

V

Blue-billed duck (Oxyura australis)2

V

Common greenshank (Tringa nebularia)2
Eastern great egret (Ardea modesta)2

P
P

Freckled duck (Stictonetta naevosa)2, 4
Glossy ibis (Plegadis falcinellus)2
Latham’s snipe (Gallinago hardwickii)2
Sharp-tailed sandpiper (Calidris acuminata)2
White-bellied sea-eagle (Haliaeetus leucogaster)2

V

P
P
P
P

Communities
Lowland Lachlan River aquatic ecological community3

E

E = endangered V = vulnerable
1 Japan–Australia Migratory Bird Agreement, China–Australia Migratory Bird Agreement, or Republic of Korea – Australia Migratory Bird Agreement
2 Winning et al. (1998)
3 New South Wales Department of Primary Industries (2006)
4 New South Wales Department of Environment, Climate Change and Water (2009e)
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Lachlan Swamp
The Lachlan Swamp hydrologic indicator site lies on the Lachlan River
floodplain and covers around 30,000 ha, extending from about 5 km
upstream of the Great Cumbung Swamp to just beyond the township
of Oxley (Figure B8.1). This site, as listed in the Directory of important
wetlands in Australia (Department of the Environment, Water, Heritage and
the Arts 2009i), is made up of lakes Waljeers and Bullogal and Peppermint
Swamp. In addition to the directory-listed areas, the hydrologic indicator
site also includes Lake Ita. Spatial data used to define the extent of this site is
listed in Table B1.3.
The site contains a number of shallow depressions and undulating surfaces
that are forested with black box (Eucalyptus largiflorens) and river cooba
(Acacia stenophylla) (Department of the Environment, Water, Heritage and
the Arts 2009i). River red gum (Eucalyptus camaldulensis) communities grow
by the river and on the wetland margins. Lake Bullogal and Ryans Lake are
mostly covered with lignum (Muehlenbeckia florulenta) and nitre goosefoot
(Chenopodium nitrariaceum) low shrubland (Department of the Environment,
Water, Heritage and the Arts 2009i). Peppermint Swamp is vegetated by a
river red-gum forest that provides habitat for many species of waterbirds,
including egrets (NSW Department of Water Resources 1990).
When flooded, the site supports large numbers of waterbirds, including
substantial egret colonies (Department of the Environment, Water, Heritage
and the Arts 2009i). Magrath (1992) reported that around 2,000 colonial
waterbird nests were observed in Peppermint Swamp in 1990.

Values
Lachlan Swamp has been identified as a hydrologic indicator site in the
Murray–Darling Basin by meeting all five of the Murray Darling Basin
Authority’s (MDBA’s) key environmental assets criteria (see Table B8.1).
Table B8.1 MDBA key environmental assets criteria: Lachlan Swamp
Criterion

Explanation

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

Lachlan Swamp 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. For a full list
of species listed under Commonwealth legislation that have been recorded in Lachlan Swamp, see
Table B8.7.

2. Natural or near-natural, rare or unique

The Lachlan Swamp key environmental asset includes Lake Ita, a wetland recognised for its high
ecological value and a target for environmental water delivery in the NSW River Bank program
(University of Canberra 2008).

3. Provides vital habitat

The riparian areas of the lower Lachlan River provide refuge during drought and a vegetated corridor for
wildlife movement. Areas of old growth river red gum and black box contain valuable habitat for hollowdependent species. After flooding, the channels would provide feeding and nesting areas for waterbirds
(NSW Department of Environment and Conservation 2006b).

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

Lachlan Swamp supports species listed as threatened under Commonwealth or state legislation. For a
full list of species that have been recorded at the site, see Table B8.7.

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

Lachlan Swamp supports large numbers of breeding waterbirds, including egret colonies found in
Peppermint Swamp (Department of the Environment, Water, Heritage and the Arts 2009i).
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Hydrology
The Lachlan catchment is affected by two weather systems — in the south,
winter rainfall dominates, whereas to the north, summer rainfall is dominant
(Lachlan Catchment Management Authority 2006). Consequently river flows
are spread evenly throughout the year, but are generally highest between
June and October. Annual average rainfall in the catchment decreases from
around 780 mm in the east to 370 mm in the west, while annual evaporation
increases from 1,351 mm in the east to 1,825 mm in the west (Lachlan
Catchment Management Authority 2006).
The Lachlan River flows westwards from its headwaters in the foothills of
the Great Dividing Range and terminates in the Great Cumbung Swamp
near Oxley. Wyangala Dam, upstream of Cowra at the confluence of the
Lachlan and Abercrombie rivers, is the major water storage in the region with
a capacity of 1,218 GL (CSIRO 2008a). The major tributary streams of the
Lachlan River include the Abercrombie, Boorowa, Belubula and Crookwell
rivers and Mandagery and Willandra creeks. The Belubula River is regulated
by Carcoar Dam (36 GL capacity), while Lake Brewster (153 GL) and Lake
Cargelligo (36 GL) are en route storages for maintaining a regulated flow in
the Lower Lachlan (CSIRO 2008a; Armstrong, Kingsford & Jenkins 2009).
Flows in the Lachlan River are highly regulated, with Wyangala Dam
regulating 68% of all inflows. Allocated general security water in the system is
used at a high rate of 71% (CSIRO 2008a).
Downstream of Booligal, the floodplain adjacent to the Lachlan River is
dissected by a network of shallow channels and during floods, channels on the
western side of the river carry water to a series of shallow depressions (NSW
Department of Water Resources 1990).
Lake Waljeers is closest to the river and has an open water area of 520 ha with
a maximum depth of 3 m when fully inundated (NSW Department of Water
Resources 1990). Further west, Peppermint Swamp is vegetated with river red
gum and scattered clumps of lignum (Magrath 1992). During moderate floods
water flows beyond these two depressions to enter Lake Bullogal and Ryans
Lake (NSW Department of Water Resources 1990).
During major floods, Muggabah Creek runs into the wetlands around Lake
Waljeers and Peppermint Swamp, downstream of Booligal (Driver et al.
2002). Figure B8.2 shows the wetland extents determined by Kingsford,
Thomas & Knowles (n.d.) for the area surrounding Muggabah Creek. The
figure highlights the hydrologic connection between Muggabah Creek and the
wetlands around Lake Waljeers and Peppermint Swamp.
The volume of flows in the lower reaches of the Lachlan River has been
fundamentally altered by river regulation (Driver et al. 2002). Sims (1996)
compared streamflow data at the Booligal gauge for two periods: 1910–34,
before the construction of Wyangala Dam, and 1980–94. Sims found that the
main impacts of regulation on flows at Booligal were:
• reduced spring flooding to less than one third of withoutdevelopment discharge
• delaying peak spring discharge by one month, from September to October
• reduced frequency of low-flow events
• doubling of median discharge in the months from December to July
• reduced flow variability.
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Environmental objectives and targets
Environmental objectives for Lachlan Swamp have been determined using the
key environmental asset criteria. Targets to achieve these objectives have been
specified for flood-dependent vegetation communities considered essential to
support wetland processes and to provide vital habitat for identified flora and
fauna species. These are outlined in Table B8.2.
Achieving these targets will meet the hydrologic requirements for
maintaining the current extent of vegetation communities, or for restoring
their health. A separate target was required to promote colonial waterbird
breeding events because of their specific needs.
An understanding of the current ecological extent and condition of Lachlan
Swamp’s major vegetation communities is integral to setting environmental
targets. Limited information is available about changes in the lower Lachlan
floodplain’s ecological character (University of Canberra 2008) and in
recent years, during drought, the ecological health of the system has been
poorly documented.
Table B8.2 Environmental objectives and targets: Lachlan Swamp
Objectives

Justification of targets

Target

1. To protect and restore ecosystems
that support migratory birds listed
under international agreements
(Criterion 1)

Objective 1 will be fulfilled if conditions are provided that support
migratory birds listed under international agreements

Provide conditions conducive to successful breeding
of colonial nesting waterbirds

2. To protect and restore natural or
near-natural, rare or unique waterdependent ecosystems (in their
current state) (Criterion 2)

Objectives 2 to 5 will be fulfilled if the dominant vegetation
communities are retained in a healthy condition (see Table B8.3).

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

River red gum woodland with an understorey of river cooba
and lignum is the dominant community in riparian areas and
floodways. Slightly higher areas contain woodlands of black box
(NSW Department of Environment and Conservation 2006b). The
shallow depressions are predominantly covered with lignum (see
Table B8.3).
Observations made during the recent prolonged drought indicate
that most of the river red gum and lignum communities are in a
water stressed condition (P Packard 2010, pers. comm.).
Given the extent of changes to the site’s hydrology and ecology,
maintaining the current extent of flood-dependent vegetation
communities in good condition is considered to be unachievable
through the Basin Plan.

Maintain 100% of the permanent and semipermanent
wetland communities in good condition
Maintain 75% of the current extent of river red gum
communities in good condition
Maintain 65% of the current extent of lignum
communities in good condition
Maintain 40% of the current extent of black box
communities in good condition

Environmental water requirements
Flow thresholds and durations are critical when describing the flow regime
needed to achieve environmental targets. The flows required to achieve
specified targets were determined after assessing data presented in a
range of documents. No single existing plan or document sets out these
requirements completely.
The gauge at Booligal Weir on the Lachlan River is the most appropriate flow
reference point for the Lachlan Swamp. Not only does the Booligal gauge
have an acceptable quality and quantity of flow data, but it is also located
below major irrigation extraction and water diversion offtakes.
The Lachlan Swamp hydrologic indicator site contains a variety of wetland
types, including permanent and perennial rivers and streams, riverine
floodplains, seasonal lakes and ponds and seasonally flooded swamps. The
wetlands within the site support a range of vegetation communities.
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Table B8.3 Wetland vegetation types by area: Lachlan Swamp
Wetland vegetation
Open water
Open water with fringing river red gum (Eucalyptus camaldulensis)
River red gum
River red gum with lignum (Muehlenbeckia florulenta)
Lignum
Canegrass (Eragrostis australasica)
Black box (Eucalyptus largiflorens)

Area (ha)
1,380
2,570
12,280
8,670
550
210
15,370

Table B8.3 shows the major flood-dependent vegetation communities within
the site, compiled using information presented in the draft water management
plan for the wetlands of the Lachlan Valley floodplain (NSW Department of
Water Resources 1990).
The Lachlan Swamp is dominated by extensive areas of river red gum
communities (Table B8.3). These communities grow on the more frequently
inundated areas of the floodplain, while less frequently inundated areas
contain black box woodlands.
Roberts & Marston (2000) provide the most recent ecological information on
river red gum, lignum and black box. Based on this work, the known water
requirements for the flood-dependent vegetation communities of the Lachlan
Swamp have been detailed (see Table B8.4).
Lake Waljeers, Peppermint Lake, Lake Bullogal and Ryans Lake form a chain
of shallow depressions. This system of wetlands runs after Lake Waljeers is
filled (NSW Department of Water Resources 1990). Lake Waljeers starts
filling when the level of Booligal Weir is about 850 ML/d (Driver et al.
2002). Given this, 850 ML/d has been adopted as the threshold to inundate
significant areas of semipermanent wetland, river red gum and lignum
communities. A slightly higher threshold has been selected to inundate the
black box woodlands.
MDBA analysed modelled flow data for the period 1895–2009 to determine
the duration of events that exceeded 850 ML/d and 1,000 ML/d (at Booligal
Weir) under without-development conditions. Table B8.5 summarises
the findings.
Armstrong, Kingsford & Jenkins (2009) show that monthly flows at Booligal
increase significantly in winter, peaking in September before decreasing
significantly throughout spring. Given this, MDBA has selected the natural
high-flow season of winter–spring as the timing for the environmental flows
needed to support key vegetation communities.
Driver et al. (2002) state that Muggabah Creek is connected to the wetlands
around Lake Waljeers and Peppermint Swamp during very large events.
MDBA has assumed that the largest flow event specified for the Booligal
Wetlands (i.e. 2,500 ML/d for a minimum of 50 days; see the details on
Booligal Wetlands hydrologic indicator site for more information) will
provide sufficient flows down the Lachlan River and Muggabah Creek to
significantly inundate key habitat in Lachlan Swamp. This event will provide
conditions conducive to successful breeding of colonial nesting waterbirds in
Lachlan Swamp.
Table B8.6 details the flows needed to achieve each target set for the Lachlan
Swamp key vegetation groups, as well as provide conditions for successful
breeding of colonial waterbirds
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Table B8.4 Flood frequency and duration for selected flood-dependent communities: Lachlan Swamp
Target

Key species

Maintain 100% of the permanent and
semipermanent wetland communities in good
condition

Water requirements
Canegrass (Eragrostis australasica):

Canegrass

Limited information suggests this species requires frequent flooding, every 2 to 5
years for 1 to 6 months.
River red gum (Eucalyptus camaldulensis):

Maintain 75% of the current extent of river red
gum communities in good condition

Average flood frequency once every 1–3 years

River red gum forests
River red gum woodlands

Average duration 4–7 months (maximum 24 months)
Maximum duration without flooding is 24 months
Flooding required winter to spring.
Lignum (Muehlenbeckia florulenta):

Maintain 65% of the current extent of lignum
communities in good condition

Average flood frequency of once every 2 to 8 years. Average duration 3 to 12
months. Flood timing probably spring to summer.

Lignum shrubland

Work undertaken by Blanch et al. (1999) found that lignum grew on the banks of
the River Murray in South Australia where it flooded for 45 to 115 days per year.
Black box (Eucalyptus largiflorens):

Maintain 40% of the current extent of black box
communities in good condition

Average flood frequency of once every 3 to 5 years, with an average duration of 2
to 4 months. Can tolerate reduced frequencies such as once every 7 to 10 years,
if duration has not been reduced.

Black box

Table B8.5 Duration of events exceeding 850 ML/d and 1,000 ML/d
under without-development conditions: Lachlan Swamp
Flow threshold (ML/d)

Average duration of events
above flow threshold (days)

Average number of days per
year above flow threshold

850

19

98

1,000

19

91

Table B8.6 Environmental water requirements: Lachlan Swamp
Event

Target
Maintain 100% of
the permanent and
semipermanent wetland
communities in good
condition
Maintain 75% of the
current extent of river red
gum communities in good
condition.

Flow
required
(ML/d)

Duration
(days)

850

20 (minimum
continuous)

850

70 (total
duration
above flow
threshold)

Maintain 65% of the current
extent of lignum communities
in good condition

Low
uncertainty
(%)

High
uncertainty
(%)

Proportion
of years the
event occurred
under modelled
withoutdevelopment
conditions (%)

60

50

65

47

40

33

48

22

Proportion of years event
required to achieve target

Timing

winter–spring
(June to
November)

Proportion of
years the event
occurred under
modelled current
arrangements (%)

Maintain 40% of the
current extent of black
box communities in good
condition

1,000

60 (minimum
continuous)

30

20

30

20

Provide conditions conducive
to successful breeding of
colonial nesting waterbirds

2,500

50 (minimum
continuous)

20

20

23

17
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Figure B8.3 shows the recommended environmental water requirements for
the Lachlan Swamp hydrologic indicator site, together with the associated
proportion of occurrence under modelled without-development flows and
current arrangements for 1895–2009.

Risks
Due to a lack of understanding of vegetation community extent and
inundation, flows have been targeted to inundate specific parts of Lachlan
Swamp. There is a risk that the suggested flows will not meet vegetation
targets.
Most of Lachlan Swamp is outside the Crown estate; there is a risk that landmanagement practices in these areas may modify vegetation communities,
meaning that stipulated vegetation targets may not be met.
100
90

Proportion of years event occurs (%)

80
70
60
50
40
30
20
10
0
850 ML/d for 20 days

800 ML/d for 70 days

1,000 ML/d for 60 days

2,500 ML/d 50 days

Flow event
without development to current arrangements

environmental water requirements ― low to high uncertainty

Figure B8.3 Recommended environmental water requirements and the proportion of their occurrence under
modelled without-development flows and current arrangements, 1895–2009: Lachlan Swamp
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Table B8.7 Species relevant to criteria 1 and 4: Lachlan Swamp

Species

Recognised in
international
agreement(s)1

Threatened
species
conservation
Act 1995
(NSW)

Birds
Blue-billed duck (Oxyura australis)3, 5

V

Brown treecreeper (Climacteris picumnus)5

V

Eastern great egret (Ardea modesta)2

P

Freckled duck (Stictonetta naevosa)2

V

Grey-crowned babbler (eastern subspecies) (Pomatostomus temporalis temporalis)5

V

Magpie goose (Anseranas semipalmata)5

V

White-bellied sea-eagle (Haliaeetus leucogaster)2

P

Plants
Mossgiel daisy (Brachyscome papillose)5

V

Menindee nightshade (Solanum karsense)5

V

Communities
Lowland Lachlan River aquatic ecological community4

E

E = endangered V = vulnerable
1 Japan–Australia Migratory Bird Agreement, China–Australia Migratory Bird Agreement, or Republic of Korea – Australia Migratory Bird Agreement
2 Department of the Environment, Water, Heritage and the Arts (2009)
3 NSW Department of Environment, Climate Change and Water (2009a)
4 NSW Department of Primary Industries (2006)
5 NSW Department of Environment, Climate Change and Water (2009e)
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