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Cover Photograph: Clockwise: 1. Juncus spp dominating at Snake Island; 2. Fringing vegetation at Quatt
Quatta; 3. Current regulator at Croppers Lagoon; and 4. Great Cormorant (Phalacrocorax carbo) at Chick
Logie Lagoon. Photographs: Mathew Vogel, MDFRC, January 2007.
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Executive Summary
Murray-Darling Freshwater Research Centre (MDFRC) was contracted by the New South
Wales Department of Natural Resources (DNR) to undertake flora, fauna and site
assessments of seven wetlands identified as potential sites for water saving. The study
area is in the Lower Murray River Catchment, stretching along the Murray River from
below Lake Hume to upstream of the Yarrawonga Weir.
This report contains the following information:
•
•
•

Flora and fauna assessments (microfauna, macrophytes and birds), with particular
interest in threatened species, populations and/or ecological communities;
7-part test for all threatened species, populations and ecological communities
identified (including fish); and
Site assessment for potential adverse impacts (e.g. potential for acidification) and
recommend options to ameliorate potential impacts.

Site assessments were undertaken from Monday 8th to Thursday 11th January 2007. The
wetlands were assessed by traversing as much of the perimeter as practical, identifying
the range of flora and fauna (microfauna, macrophytes and birds) within the study area.
The weather conditions experienced during the field investigation were clear skies,
temperatures ranging from 28°C to 43°C, with wind conditions ranging from calm to
moderate breezes.
The seven wetlands assessed were:
Wetland Name
Cooks Lagoon
Quatt Quatta Lagoon
Barrens Big Lagoon
Chick Logie East Lagoon
Chick Logie Lagoon
Snake Island Lagoon
Croppers Lagoon

Identifier*
8212
7413
7410
7369
7339
7312
7804

* Identifier refers to the Murray Wetlands
Working Group’s wetland database.

The survey methods employed during these assessments were:
•
•

Direct observation of any flora or fauna species within or adjacent to the site;
Water quality was tested with a Hydrolab, variables measured included water
temperature (°C), conductivity (µs/cm), dissolved oxygen (mg/L), pH and
turbidity (NTU);
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•
•

•
•
•
•
•

Observations were made of the distribution and presence of woody debris
(aquatic and riparian zones), which may act as potential habitat for fish, birds and
other animals;
Diurnal area searches for bird species were employed. This involved visually
searching the study sites from multiple locations around each wetland, including
both the aquatic and riparian zones. All birds observed (seen or heard) were
identified to establish species diversity;
Indirect observations of scats and tracks were recorded to identify the presence of
animals within the study area;
Active search of both the aquatic and riparian zones was conducted to identify
plant species and were recorded to establish species diversity;
Sediment testing was determined from using Baldwin’s (2006) Decision Support
Tool and from previous surveys by Baldwin 2006 and Hall et al 2006;
NSW Department of Primary Industries (DPI) surveyed all wetlands for fish; and
A desk top study to locate past surveys of these wetlands to identify threatened
species in the region.

This study by design was a brief and preliminary site assessment. Therefore no trapping,
spotlighting or vegetation quadrat sampling techniques were used. Given the timing of
the survey, the daily temperatures and due to current drought conditions, it is possible
species were overlooked, particularly vegetation which usually flowers in spring and may
not be identifiable in the absence of flowers or seeds, also birds who take refuge in
vegetation during high temperature days. Data obtained has been used to compile a list of
species that could potentially occur in the area. The data obtained from these surveys is
not exhaustive in terms of sampling and should be viewed as an indication of species
diversity, representing only a small percentage of what the total species pool could be
present seasonally or permanently in the study area.
The Lower Murray River Catchment, incorporating the natural drainage system of creeks,
rivers, associated lagoons, billabongs and lakes below Lake Hume is listed as an
endangered aquatic community under NSW legislation, Fisheries Management Act 1994
(FM Act). Listing of this ecological community gives all native fish and invertebrate
species within its boundaries the protected status of endangered species, therefore any
potential impacts on these communities must be considered during any development
process.
There is potential for three other endangered ecological communities, as listed under the
Threatened Species Conservation Act 1995 (TSC Act) as amended by Threatened Species
Legislation Amendment Act 2004 to occur within the region, (i) White Box, Yellow Box,
Blakely's Red Gum Woodland; (ii) Inland Grey Box Woodland in the Riverina, NSW
South Western Slopes, Cobar Peneplain, Nandewar and Brigalow Belt South
Bioregions; and (iii) Myall Woodland in the Darling Riverine Plains, Brigalow Belt
South, Cobar Peneplain, Murray-Darling Depression, Riverina and NSW South Western
Slopes bioregions.
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As the proposal is likely to have a significant effect on threatened species, populations or
ecological communities, factors covered in the 7-part test in accordance with the
Environment Planning and Assessment Act 1979 No. 203 Part 1 Section 5A(2), were
considered. All vulnerable and threatened species, populations and communities as listed
under the FM Act and TSC Act that were either observed to occur, recorded to previously
have occurred or have a former distribution range in the region were included in this test.
A range of migratory birds included in the Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act) are listed under international conventions. Many of
these migratory birds are often observed in the vicinity of inland waters within Australia,
including the Murray River floodplains. An assessment on the guidelines of significance
for these bird species was completed for the following international conventions:
•
•
•
•

Chinese-Australian Migratory Bird Agreement (CAMBA);
Japanese-Australian Migratory Bird Agreement (JAMBA);
Republic of Korea-Australian Migratory Bird Agreement (ROKAMBA); and
Convention on the Conservation of Migratory Species of Wild Animals – Bonn,
1979 (CMS), also known as the Bonn Convention.

These agreements state each signatory will strive to protect birds listed, conserving or
restoring habitat areas, mitigating obstacles and controlling other factors that might
impede migration.
As listed under the EPBC Act, two endangered ecological communities potentially occur
in the region, the Buloke Woodlands of the Riverina and Murray-Darling Depression
Bioregions and White Box-Yellow Box-Blakely's Red Gum Grassy Woodland and
Derived Native Grassland. A significant criteria assessment has been completed for these
communities in accordance with PART 3, Subdivision C (18) of the EPBC Act.
Based on the site assessment and desk top study:
•

•

The Lower Murray River Catchment, in which all seven wetlands occur, is listed
as an endangered ecological community. Modifications to hydrological regimes
within these wetlands will lead to changes in the structure of the community and
potentially result in the loss of species.
Three wetlands were identified to defiantly contain sulfidic sediments, Cooks
Lagoon, Quatt Quatta Lagoon and Croppers Lagoon.
On drying and re-wetting these lagoons there is a high risk these wetlands will
become acidified, cause deoxygenation of the water column and pose aesthetic
concerns, resulting in substantial changes to the habitat structure of associated
communities. These impacts potentially will degrade habitat areas, resulting in
weed invasion by acid tolerant plant species, reducing aquatic food resources,
reducing the migration potential of fish and impacting on survival and growth
rates of a range of aquatic species and health of surrounding vegetation.
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•

•

•

•

•
•

•

•

•

Four wetlands were identified to possibly contain sulfidic sediments, Big Barren
Lagoon, Chick Logie East Lagoon, Chick Logie Lagoon and Snake Island
Lagoon.
The rating of possibly is at the lower end of the risk rating matrix for wetlands in
relation to sulfidic sediments, although are not identified to be clear or at a low
risk. There is still the possibility that these wetlands will become acidified after a
drying and re-wetting regime.
11 bird species listed in international conventions either have been observed or
potentially use the wetlands while migrating.
Each migratory bird species considered have extensive ranges within the region
and each species has a wide distribution of potential habitat throughout the region.
19 vulnerable bird species and two endangered as listed under the TSC Act either
have been observed, potentially use or have former distribution in the habitat
areas within these wetlands.
Woodland birds can tolerate fluctuating water levels as long as food resources,
suitable habitat and alternate water sources are not impacted on.
14 native fish species were recorded to be present during recent surveys. Of these,
five are listed as threatened under the FM Act and/or three under the EPBC Act.
The proposal has the potential to disturb, remove or modify habitat important to
native fish and impact on the movements of native fish, potentially stranding them
in the drying wetlands.
Two vulnerable plant species have distribution in the region. One of these species
habitat is not related to wetlands while the other is dependant on wetlands for all
parts of its life cycle.
There is potential for the Inland Grey Box Woodland Endangered Ecological
Community, Myall Woodland in the Darling Riverine Plains, Brigalow Belt
South, Cobar Peneplain, Murray-Darling Depression, Riverina and NSW South
Western Slopes bioregions and the White Box, Yellow Box, Blakely’s Red Gum
Woodland to occur in the region. Modification to the hydrological regimes within
these wetlands potentially may impact on these communities in the long term, due
to risk of acidification.
Communities listed under the EBPC Act, Buloke Woodlands of the Riverina and
Murray-Darling Depression Bioregions and White Box-Yellow Box-Blakely's
Red Gum Grassy Woodland and Derived Native Grassland potentially occur at
these wetlands.
These communities’ are characterised by a number of plant species and are
important habitat areas for many fauna species.
Two vulnerable mammal species have been recorded in the region.
Mammals may be considered dependant on wetlands as they require access to
water, none of these threatened mammals recorded in the region spend their entire
life cycle in wetland habitats.
The landscape surrounding the wetlands is well represented with forests, nature
reserves, rivers and creek systems. Due to widespread drought conditions across
most of the State, these areas are suffering various forms of degradation. The
drying of wetlands during these drought conditions is likely to add further stress
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to other wetlands, creeks and rivers, through an increase in abundance of species
looking for alternative water sources and habitat.
It is recommended the following points be considered to minimise disturbances on the
ecological values of the study area:
•
•
•
•
•
•

•
•

•

Regulators are installed in preference to block banks. This would allow future
manipulation of water regimes with minimal impact on the surrounding
environment;
Care should be taken during construction not to remove any riparian vegetation. If
riparian vegetation is removed, consideration to revegetating the area after
construction is completed should be made;
During construction all woody debris required to be moved, from either within the
aquatic or riparian zones, should be realigned within the lagoon or fringing
vegetation so as not to decrease important habitat areas;
Any proposed works on Snake Island Lagoon needs to also consider the affects on
Chick Logie and Chick Logie East Lagoons, due to the natural drainage patterns
of these three interconnecting wetlands;
Any proposed works on Chick Logie Lagoon needs to consider the impact on
Chick Logie East Lagoon due to the natural drainage patterns of these connected
lagoons;
To minimise the effects of acidification the three wetlands that have been
identified to defiantly contain sulfidic sediments should have no further
consideration for the proposed works. Further monitoring of these wetlands is
recommended;
Presence of sulfidic sediments has potential to adversely affect aquatic and
terrestrial habitat surrounding these wetlands. Management should considered if
these wetlands are dried due to installing a barrier, that they are not re-wetted;
A cautionary principle should be applied. There is potential for similar works to
be undertaken on multiple wetlands throughout the region. Modification of the
hydrology of many wetlands within the landscape will have the potential to have
adverse impacts on the distribution and availability of wetland habitat with
potential adverse effects on associated biota; and
An on going monitoring program to evaluate potential effects of the new or
upgraded infrastructures should be considered.
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Cooks Lagoon
General assessment
Cooks Lagoon is situated on the northern side of the Murray River near Albury, adjacent
to the artificial Wonga Wetlands. The lagoon is approximately 19.4 hectares (ha) in size
with surrounding land owned and managed by the Albury City Council (Figure 1). A
hardwood plantation (River red gum/Flooded gum), crops and grazing land form the
outer boundary of the lagoon, with artificial wetlands (Wonga Wetlands) occurring to the
north.

Figure 1. Cooks Lagoon.
Source: Albury City Council (ACC) 2006
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Water quality
Water quality parameters were measured at a randomly selected point (Table 1). For all
parameters values were within the range typically recorded from billabongs associated
within the River Murray and its tributaries (Hillman 1986).
Commence to flow levels are expressed as either or both, river stage height or discharge,
and measured at a nominated river gauging station, this station were the wetland begins to
receive inflowing water from the connection with the river (Gippel & Roberts 2006).
Commence to flow levels recorded for Cooks Lagoon at the Doctors Point gauge is 8,019
ML/day or 2.5 m (Green & Alexander 2003).
Table 1. Water quality measured at Cooks Lagoon
Parameters
Temperature (ºC)
Conductivity (µs/cm)
Dissolved oxygen (mg/L)
pH
Turbidity (NTU)

24.75
618
6.24
8.06
46.1

Flora and Fauna assessment
Vegetation
The fringing vegetation around the lagoon consists of native and introduced species
(Table 2). A hardwood plantation of River red gums and Flooded gums is established on
the western side of the lagoon and other native species have been planted around the
lagoon as part of rehabilitation activities and appear to provide suitable habitat for birds,
mammals and reptiles. No submerged aquatic vegetation was observed to occur in Cooks
Lagoon, although surrounding the lagoon native aquatic emergent species did exist as
well as forms of algae.
River swamp wallaby grass or Floating swamp wallaby grass (Amphibromus fluitans)
listed as vulnerable under the TSC Act, has been recorded to occur at Cooks Lagoon,
although not observed during this inspection (DEC 2005; NSW Wildlife atlas 2007).
Within the region the vulnerable Woolly ragwort (Senecio garlandii), as listed under the
TSC Act, has a known distribution range. A 7-part test has been completed for these
threatened species.
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Table 2. List of vegetation observed at Cooks Lagoon
Scientific name
Riparian zone
Acacia dealbata
Callistemon paludosus
Eucalyptus camaldulensis
Eucalyptus saligna
Leptospermum obovatum
Poa spp.
Rubus fruticosus
Salix babylonica
Salix fragilis
Aquatic Zone
Algae
Elatine spp.
Eleocharis spp.
Juncus ingens
Juncus usitatus.
Persicaria spp.
Phragmites australis

Common name
Silver wattle
River bottle brush
River Red gums
Flooded gums
River tea tree
Tussock grasses
Blackberry
Weeping willow
Basket willow
Pasture weeds (e.g. thistles, phalaris)
Unidentified filamentous greens, reds
Waterwort
Spike-rush
Giant rush
Common rush
Knotweeds
Common reed

Cooks Lagoon falls within the known distribution area of three endangered woodland
ecological communities as listed under the TSC Act and two endangered woodland
ecological communities as listed under the EPBC Act. These communities are the Inland
Grey Box Woodland in the Riverina, NSW South Western Slopes, Cobar Peneplain,
Nandewar and Brigalow Belt South Bioregions, Myall Woodland in the Darling Riverine
Plains, Brigalow Belt South, Cobar Peneplain, Murray-Darling Depression, Riverina and
NSW South Western Slopes bioregions and White Box, Yellow Box, Blakely’s Red Gum
Woodland, 7-part tests have been completed for these communities (Appendix A). For
the communities listed under the EBPC Act, Buloke Woodlands of the Riverina and
Murray-Darling Depression Bioregions and White Box-Yellow Box-Blakely's Red Gum
Grassy Woodland and Derived Native Grassland, significant criteria assessments have
been completed (Appendix B).

Fish
Cooks Lagoon is part of the Lower Murray River Catchment and is therefore apart of the
endangered ecological community. Four native fish species have been recorded in the
lagoon (Table 3; Gilligan et al 2007). As Cooks Lagoon is connected to the Murray
River, a number of threatened fish species have former distribution in the area and
potentially may inhabit the lagoon (Table 3), a 7-part test was completed for these
species.
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Table 3. List of fish species observed to or potentially occur at Cooks Lagoon.
Scientific name
Bidyanus bidyanus
Carassius auratus*
Craterocephalus stercusmuscarum*
Cyprinus carpio*
Gambusia holbrooki*
Hypseleotris spp*
Maccullochella macquariensis
Maccullochella peelii peelii
Macquaria australasica
Mogurnda adspersa
Nannoperca australis
Perca fluviatilis*
Philypnodon grandiceps
Retropinna semoni *

Common name
Silver perch
Goldfish
Fly-specked hardyhead
Carp
Mosquito fish
Carp-gudgeon
Trout cod
Murray cod
Macquarie perch
Purple spotted gudgeon
Southern pygmy perch
Redfin perch
Flat-headed gudgeon
Australian smelt

V
I
N
I
I
N
E/e
v
V/e
EP
V
I
N
N

* Species surveyed by DPI 2007; Those in bold indicate native species present 2007. (FM Act - E =
Endangered; EP = Endangered population; V = Vulnerable); (EBPC Act - e = endangered; v = vulnerable);
N = Native; I = Introduced. Source: DPI 2006; Gilligan et al 2007.

Birds
Numerous bird species are known to occur along the Murray River Floodplain and
throughout the Wonga Wetlands, including Cooks Lagoon. Eight bird species were
observed during this inspection (Table 4), although over 150 bird species have been
recorded to occur in the area (Appendix C; ACC 2006; Atlas of NSW Wildlife 2007).
Table 4. List of bird species observed to occur at Cooks Lagoon
Scientific name
Woodland birds
Milvus migrans
Waterbirds
Ardea alba
Cygnus atratus
Egretta novaehollandiae
Pelecanus conspicillatus
Phalacrocorax melanoleucos
Phalacrocorax sulcirostris
Threskiornis molucca

Common name
Black kite
Great egret
Black swan
White-faced heron
Australian pelican
Little pied cormorant
Little black cormorant
Australian white ibis

Of the bird species known to occur in the area 19 are listed under the TSC Act and 12 are
listed as part of an international migratory bird agreement (Table 5), only one of these
species was observed during recent surveys. For bird species listed under the TSC Act, a
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7 part test was conducted and those listed under the international conventions an
assessment of significance was completed.
Table 5. List of bird species known to occur at Cooks lagoon which are listed on the TSC
Act and/or an international migratory bird agreements
Scientific name
Woodland birds
Burhinus grallarius
Callocephalon fimbriatum
Calyptorhynchus banksii
Climacteris picumnus
Falco hypoleucos
Lathamus discolor
Melanodryas cucullata
cucullata
Melithreptus gularis gularis

Common name

Ninox connivens
Neophema pulchella
Pomatostomus temporalis
temporalis
Pyrrholaemus sagittatus
Stagonopleura guttata
Xanthomyza phrygia

Bush stone-curlew
Gang Gang cockatoo
Red-tailed black cockatoo
Brown treecreeper
Grey falcon
Swift parrot
Hooded robin (south-eastern
form)
Black-chinned honeyeater
(eastern subspecies)
Barking owl
Turquoise parrot
Grey-crowned babbler
(eastern subspecies)
Speckled warbler
Diamond firetail
Regent honeyeater

Waterbirds
Actitis hypoleucos
Ardea alba
Ardea ibis
Botaurus poiciloptilus
Calidris acuminate
Calidris ruficollis
Calidris tenuirostris
Gallinago hardwickii
Grus rubicunda
Haliaeetus leucogaster
Hydroprogne caspia
Oxyura australis
Plegadis falcinellus
Stictonetta naevosa
Tringa glareola
Tringa stagnatilis

Common sandpiper
Great egret
Cattle egret
Australasian bittern
Sharp-tailed sandpiper
Red-necked stint
Great Knot
Latham’s snipe
Brolga
White-bellied sea eagle
Caspian tern
Blue billed duck
Glossy ibis
Freckled duck
Wood sandpiper
Marsh sandpiper

Status/Treaty
E
V
V
V
V
E
V
V
V
V
V
V
V
E

C/J/R
C
C/J
V
C/J/R
C/J/R
V/C/J/R
C/R
V
C/M
C
V
C/J/M
V
C/J/R
C/R

Those in bold indicate species observed during field survey 2007. E = Endangered; V = Vulnerable; C =
CAMBA; J = JAMBA; R = ROKAMBA; M = CMS. (Source: ACC 2006; Atlas of NSW Wildlife 2007).
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Mammals, Reptiles and Amphibians
Mammals and reptiles maybe considered dependant on wetlands as they require access to
water, although few actually spend their entire life cycle in wetlands. Cattle were
observed grazing in near by paddocks and the evidence of rabbits (Oryctolagus
cuniculus) occurrence was also noted. The presence of 13 mammals, native and
introduced, have been recorded previously in the study area, none of these species are
listed as threatened under the TSC Act (Appendix C; Atlas of NSW Wildlife 2007;
Spencer 2001). The presence of two vulnerable mammal species have been recorded
within the Cooks Lagoon region, Squirrel glider (Petaurus norfolcensis) and Spottedtailed quoll (Dasyurus maculatus; Atlas of NSW Wildlife 2007; Spencer 2001), 7-part
tests have been completed for these species.
No reptiles were observed during this survey period, although five species have been
known to be present at Cooks Lagoon (Appendix C; Atlas of NSW Wildlife 2007;
Spencer 2001). None of these species are listed as threatened under the TSC Act. During
recent surveys 22 freshwater tortoises were recorded (species unknown; Gilligan et al
2007).
No amphibians were observed during this inspection survey. However, eight species have
been recorded to be present in the region (Appendix C) one of which, Southern bell frog
(Litoria raniformis) is listed as endangered on the TSC Act.

Sulfidic sediments
The occurrence of sulfidic sediments in inland wetlands is not uncommon. Acid sulfate
soils are formed after the soils naturally occurring iron sulfides become exposed to air
and oxidise, thus forming sulfuric acid. Sulfidic sediments have potential to cause
significant acidification after re-instating a drying and re-wetting phase (Gippel &
Roberts 2006). Sulfides in sediments are potentially harmful to aquatic ecosystems and
too many aquatic species are toxic (Hall et al. 2006), they can cause the deoxygenation of
the water column following sediment resuspension and also pose aesthetic concerns
(Lamontage et al 2006). Cooks Lagoon was recorded as definitely containing sulfidic
sediments (Baldwin 2006).

7-Part Test
(Environment Planning and Assessment Act 1979 203 Part 1, Section 5A (2))

Native Fish
The following factors must be taken into account in making a determination under this
section:
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(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
Cooks Lagoon falls into the former distribution range of five threatened fish species (DPI
2006), one is listed as endangered (Trout cod) and three are listed as vulnerable
(Macquarie perch, Southern pygmy perch and Silver perch) under the FM Act, and one
vulnerable species (Murray cod) as listed under the EPBC Act.
Silver perch (Bidyanus bidyanus)
Silver perch is a moderate to large freshwater native fish that prefers fast-flowing, openwaters although it will inhabit warm, sluggish water as long as cover is provided by large
woody debris and weeds. Distribution occurs in the central Murray River area,
downstream of the Yarrawonga weir, on the Edward River and the Murrumbidgee River,
however the central Murray population is considered secure and self-sustaining (DPI
2006). Silver perch have distinct migratory movements, migrating upstream to spawn in
spring and summer this behaviour is believed to be related to providing suitable area for
eggs and larvae to float downstream (Morris et al 2001; DEC 2005). Therefore,
establishing barriers will impede the passage of this species into and out of the lagoon.
The management of the barrier to allow reconnection between the river and the lagoon
during increased water flows, through opening of regulator gates, will provide
opportunities for Silver perch to inhabit the lagoon. Due to the identification of sulfidic
sediments within the lagoon any drying and re-wetting phase is highly likely to result in
the lagoon become acidified, deoxygenation of the water column is likely to occur and
hence adversely impacting on the survival of Silver perch populations in the lagoon (if
present).
Trout cod (Maccullochella macquariensis)
Formerly distributed widely in the upper reaches of the Murray-Darling River system, the
only known surviving wild population of Trout cod now occurs in the Murray River
below Yarrawonga (Morris et al 2001; Ebner et al 2003) and appears to be related to
habitat availability (DPI 2006). In the Murray River this species occurs in a distinct
habitat type consisting of various substrates and in streams with cover of snags and
woody debris (Morris et al 2001; DPI 2006). Modification to natural flow regimes and
temperature can lead to spawning failures, reduced opportunities for dispersal and
reduced habitat quality (DPI 2006). There is little evidence to suggest breeding behaviour
is disturbed by regulated flow regimes and the primary impact of barriers appears to
relate to the species ability to recolonise areas of suitable habitat and fragments
populations (DPI 2006). Cooks Lagoon is not considered a significant habitat area for this
specie, therefore the proposed action could be considered unlikely to impact on this
species life cycle, however as the lagoon contains sulfidic sediments any populations
present in the lagoon are likely to be adversely affected.

19

Water Saving Through Wetland Drying – Albury to Corowa
Murray cod (Maccullochella peelii peelii)
The Murray cod is a large freshwater fish with similar life history strategies as the Trout
cod (Koehn & Harrington 2006). The Murray cod diet relies on a few large aquatic prey
species (e.g. Silver perch), since regulation of rivers shifts in prey abundance has resulted
and a limited diversity and abundance is now available (Ebner 2006). There is little
evidence Murray cod use temporary floodplain habits during their life cycle and flooding
does not appear to trigger spawning with the Murray cod spawning in a wide range of
flow conditions (Koehn & Harrington 2006). Based on this knowledge it is reasonable to
suggest the proposed action is unlikely to adversely effect the life cycle of the Murray
cod, if populations are present in the lagoon, however due to presence of sulfidic
sediments the result of acidification after a drying and wetting phase is highly likely to
impact on this specie.
Macquarie perch (Macquaria australasica)
Macquarie perch former distribution was widespread throughout the Murray-Darling
Basin, the species natural distribution is now fragmented and consists generally of small
discrete populations with the largest natural population occurring in Lake Dartmouth and
the Mitta Mitta River (Appleford et al 1998; DEC 2005). A range of habitats are occupied
by this specie, ranging from small upland streams to larger deeper rivers also including
lake habitats (Ingram et al 2000; DEC 2005). Due to presence of sulfidic sediments in
Cooks Lagoon the proposed action is highly likely to adversely impact on this specie life
cycle to the extent of placing any local populations at risk of extinction.
Southern pygmy perch (Nannoperca australis)
The decline in populations of Southern pygmy perch is regarded to be an influence of
habitat degradation and introduced predatory fish (Ebner et al 2003). Southern pygmy
perch is a small fish (~65 – 85 mm) that feeds on epiphytic macroinvertebrates occurring
in patches of dense macrophyte growth (Warfe & Barmuta 2004) and is absent from
much of the Murrumbidgee and Murray River systems (Ebner et al 2003). The species is
now restricted to a number of billabongs and small creeks in the Albury area and also the
Murray River near Mildura (Morris et al 2001). The proposed action is likely to impede
this specie passage into and from the lagoon, construction of regulators managed during
high water flows to open and provide opportunities for passage to the lagoon is likely to
reduce any initial impacts. Due to risk of the lagoon become acidified after a drying and
wetting phase, the proposed action is highly likely to impact on the Southern pygmy
perch’s life cycle.
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
Purple spotted gudgeon - Western population (Mogurnda adspersa)
Formerly distributed throughout the entire Murray-Darling drainage system, western
populations of the Purple spotted gudgeon are now extremely rare in inland NSW (Morris
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et al 2001; DEC 2005). The decline of this specie has been correlated with the invasion of
Mosquito fish, habitat destruction and loss of macrophytes (Morris et al 2001). The
species prefers slow-moving or still waters of rivers, creeks and billabongs, often areas
with weeds, rocks or snags (DPI 2006). The proposed action is likely to have an impact
on this species life cycle due to the definite identification of sulfidic sediments within
Cooks Lagoon.
(c)

in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,

Aquatic ecological community in the natural drainage system of the Lower Murray River
Catchment
This community includes all native fish and aquatic invertebrates within all natural
creeks, rivers, and associated lagoons, billabongs and lakes of the regulated Murray River
below Lake Hume. The area of this endangered ecological community which would be
affected by this proposal is small, this area suffers degradation already due to the
alteration in natural flow regimes as a result of river regulation. The management of the
proposed barrier to allow for drying and wetting phases has the potential to benefit many
aquatic organisms within the lagoon, however as the lagoon has been identified to
defiantly contain sulfidic sediments and is one wetland out of many being assessed for
similar proposals, any alteration to the hydrological cycle is likely to have an adverse
impact on the local occurrence of this community.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
Disturbance is a defining factor of many wetlands, the development of barriers (e.g.
regulators and block-banks) across permanent or intermittent water ways obstructs fish
migrations, fragment populations and prevents access to spawning and feeding habitats,
altering the structure of the wetland. The proposed action is likely to remove and modify
exiting habitats, fragmenting and isolating these habitats from other areas (e.g. the

21

Water Saving Through Wetland Drying – Albury to Corowa
Murray River). Water level fluctuations, specifically drying out of a wetland, can have an
impact on the abundance and structure of fish communities, causing high mortality as fish
become stranded in drying wetlands. After a dry down period, there is a risk of exotic
fish, e.g. Mosquito fish, dominating the wetland as this specie is quick to recover
following a drought and is better suited to surviving poor water quality conditions then
most native fish. Given the lagoon contains sulfidic sediments the proposed action is
likely to remove, modify, fragment and isolate habitat areas which in turns impacts on the
long-term survival of these threatened species, populations and ecological community.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
No areas of critical habitat occur in the area.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
Recovery plans have been established for two threatened fish species, Silver perch and
Trout cod.
Silver perch – Further research is required to determine the ecological needs of the Silver
perch’s life cycle and levels of flow required. The action proposed needs to consider the
improvement of fish passage through appropriate designs of new structures and
construction of fishways to allow for Silver perch to migrate as barriers limit or prevent
access to upstream habitats. It can be considered the proposal to be consistent with the
objectives of the recovery plan, as long as a managed regulator is constructed allowing
wetting phases during important migration periods.
Trout cod – There is little evidence the breeding behaviour of Trout cod is disturbed by
regulated flow regimes, although there is the possibility these regulated flows will impede
movement patterns. As long as management allows for barriers to be removed or open
during high flow periods to allow Trout cod access to the wetland, the proposal can be
considered consistent with the objectives of the recovery plan.
(g) whether the action proposed constitutes or is part of a key threatening process
or is likely to result in the operation of, or increase the impact of, a key
threatening process.
From the seven KTP determined under the FM Act and 30 listed under the TSC Act, four
are considered to be the most relevant to the current proposal.
Installation and operation of instream structures and other mechanisms that alter natural
flow regimes of rivers and streams
Prior to regulation the Murray River experienced periods of high and low water flows,
these flows have important ecological functions that native flora and fauna have adapted
to. Regulation has altered these flows, resulting in changes in size of flows, seasonality of
flow patterns, timing, variability, frequency and duration of floods. Altered natural flow
regimes may also affect the availability and quality of suitable habitat for many species.

22

Water Saving Through Wetland Drying – Albury to Corowa
Allowing wetlands to experience a wetting and drying regime has the potential to
improve the quality of habitat areas and trigger spawning for many aquatic species,
however as Cooks Lagoon has been identified to contain sulfidic sediments, alteration to
the hydrological cycle is highly likely to have an adverse impact.
Degradation of native riparian vegetation along New South Wales water courses
The clearing of any native vegetation to be removed on this site is considered small, with
the only need to clear is to allow for suitable access to the wetland for construction
purposes. The proposed action is unlikely to have a significant impact in this respect
because of the small area to be affected, if the clearing of vegetation is required
consideration to revegetating disturbed areas is recommended.
Removal of large woody debris from New South Wales rivers and streams
It is not expected that removal of large woody debris will have an affect as a result of the
proposal, as any removal will be small and would only be removed to allow suitable
access to the site for construction purposes. The removal of woody debris can be elevated
by realigning within the lagoon or fringing vegetation therefore maintaining these
important habitat areas. Due to the small area that would be affected the proposed action
is unlikely to have a significant threat.
Predation by Gambusia holbrooki Girard, 1859 (Plague Minnow or Mosquito Fish)
An increased threat of predation by Mosquito fish possibly could result during the rewetting phase. Mosquito fish are able to establish in areas of poor water quality and
tolerate a range of conditions.

Woodland birds
The following factors must be taken into account in making a determination under this
section:
(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
The study area is situated on the banks of the Murray River and borders the wetland area
of Wonga Wetlands. Within the region a diversity of woodland birds occur, it is
reasonable to suggest that not all of these birds inhabit in the vegetation directly fringing
Cooks Lagoon, additionally within the total landscape an extensive area of suitable
habitat for woodland birds does exist.
Three endangered and 11 vulnerable woodland bird species have been recorded to occur
in the area, although were not observed during this field inspection.
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Bush stone-curlew (Burhinus grallarius)
This woodland bird inhabits open forests and woodlands with sparse grassy ground layer
and woody debris (DEC 2005). Bush stone-curlew is largely a nocturnal bird who feeds
on insects and small vertebrates (DEC 2005). The Bush stone-curlew is not dependant on
wetlands for parts of its life cycle and it is therefore reasonable to consider the proposed
action is unlikely to pose a risk of extinction for this specie, as long as other water
sources remain n the vicinity.
Gang gang cockatoo (Callocephalon fimbriatum)
The Gang gang cockatoo is generally found in tall mountain forests and woodlands in
summer, while in winter can often be found in drier more open forests and woodlands in
lower altitudes (DEC 2005). Due to the mobility of this specie and as long as other water
sources remain in the vicinity, it is unlikely the proposed action will have an adverse
impact.
Red-tailed black cockatoo (Calyptorhynchus banksii)
Red-tailed black cockatoo is the most widespread of all black-cockatoos and inhabits a
variety of habitats including riparian vegetation (DEC 2005). This specie is highly
selective with its diet with a main food of seeds from stringybark trees and in summer the
fruits of Buloke trees (Maron & Lill 2004). The loss of Buloke woodlands is thought to
be a major factor threatening the decline of this species as is the removal of hollowbearing trees and clearing of riparian areas (Maron & Lill 2004; DEC 2005). As clearing
and removal of vegetation is not a requirement of this proposal it is unlikely to have an
adverse impact on the species life cycle.
Brown treecreeper (Climacteris picumnus)
Brown treecreepers prefer woodlands with an open understorey and generally require an
area of at least 200 ha of suitable habitat (Doerr et al 2006). Specialising in foraging on
fallen timber and tree trunks for insects and nesting in tree hollows, this specie requires
connectivity between terrestrial habitat remnants for its ability to disperse (MacNally
2006). Due to the species large home range and the prevision of alternative watering
points in the vicinity of Cooks Lagoon, the proposed action is unlikely to adversely affect
the Brown treecreepers life cycle.
Grey falcon (Falco hypoleucos)
This species is sparsely distributed throughout NSW and is predominantly found in the
Murray-Darling Basin (DEC 2005). The Grey falcon usually is restricted to shrublands,
grasslands and wooded watercourses of arid and semi-arid regions, although has been
recorded to occur near wetlands (DEC 2005). As this species usually nests near water
there is the potential the proposed action could pose a risk to this species life cycle,
however as the Grey falcon has not been recorded directly within the study area and as
other water courses are well represented throughout the region, the proposed action is
unlikely to pose a risk of extinction.
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Swift parrot (Lathamus discolor)
This small parrot breeds in Tasmania during spring and summer then migrates to the
Australian mainland for the cooler months (Hingston et al 2004; DEC 2005). Swift
parrots are specialist nectar and pollen-feeders, who return to foraging sites on a cyclic
basis (Hingston et al 2004; DEC 2005). Due to this species mobility and as long as other
habitat and water sources are retained in the vicinity, the species is unlikely to be
adversely impacted by this proposed action.
Hooded robin - south-eastern form (Melanodryas cucullata cucullata)
The Hooded robin is considered a sedentary specie although has been known to have
local seasonal movements, with a home range varying from 10 to 30 ha during breeding
and non-breeding seasons (DEC 2005). This specie prefers lightly wooded areas featuring
mature eucalypts, saplings, some small shrubs and a ground layer of native grasses (DEC
2005). It is reasonable to suggest the proposed action will not pose an adverse risk to this
species.
Black-chinned honeyeater – eastern subspecies (Melithreptus gularis)
This largely nomadic bird prefers to inhibit drier open forests or woodlands dominated by
Box and Ironbark Eucalypt species (Garnett & Crowley 2000; DEC 2005). The specie
appears to be susceptible to fragmentation of terrestrial vegetation, being rarely
discovered in small remnants. Due to the mobility of this species and as the proposed
action is not designed to remove vegetation, fragmentation should not occur. It is
therefore unlikely the proposed action will place the specie at a risk of extinction.
Barking owl (Ninox connivens)
A nocturnal bird, Barking owls roost in tree hollows during the day, generally along
creek lines with a dense understorey or in the canopy of trees with dense foliage and have
a large home range (DEC 2005). Barking owls occur primarily in dry sclerophyll
woodlands, particularly areas associated with riparian vegetation (Garnett & Crowley
2000). Given the mobility of this species and the extent of suitable habitat within the
region, the action proposed is considered unlikely to adversely affect the life cycle of the
specie.
Turquoise parrot (Neophema pulchella)
The distribution of the Turquoise parrot is patchy in NSW with a habitat preference for
eucalypt woodlands adjoining creeks, clearings and timbered ridges (Garnett & Crowley
2000; DEC 2005). The species nest in tree hollows or logs, spending most of their day
foraging on the ground and requiring habitat with a water source nearby (DEC 2005).
Threats to the status of this specie include clearing and degradation of habitat, loss of
hollow-bearing trees, removal of woody debris and establishment of exotic pastures
(DEC 2005). As alternative water sources and potential habitat are located within a close
proximity of Cooks Lagoon it is unlikely the proposed action will have an adverse effect
on this species life cycle.
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Grey-crowned babbler - eastern subspecies (Pomatostomus temporalis temporalis)
The grey-crowned babbler is the largest Australian babbler and inhabits open Box-Gum
woodlands on the western slopes of the Great Dividing Range and Box-Cypress pine and
Open Box woodlands on the western plains (DEC 2005). This specie has a home range of
approximately 10 ha and requires connectivity between remnants, due to an inability to
cross large open areas (DEC 2005). The proposed action is unlikely to affect this species
life cycle.
Speckled warbler (Pyrrholaemus sagittatus)
Speckled warblers require large relatively undisturbed remnants, preferring eucalypt
dominated patches with a grassy understorey with woody debris for shelter and are often
found on rocky ridges or in gullies (DEC 2005). They are primarily a sedentary ground
dwelling bird, nesting and foraging directly on the ground with a home range varying
from 6-12 ha (Gardner 2002). The decline in numbers of this specie is thought to be
related to the fragmentation of their habitat rather then loss of habitat (Gardner 2002). As
this is a sedentary species any clearing or disturbance of vegetation may impact the
species life cycle however, as the proposed action does not intend to fragment this species
habitat it is unlikely to place any populations (if present) at risk of extinction.
Diamond firetail (Stagonopleura guttata)
Diamond firetails are usually found in grassy woodlands although they will also inhabit
open forests, riparian areas and sometimes in lightly wooded farmland areas with a grassy
groundcover (DEC 2005). The species has been known to nest in mistletoe although,
more commonly nesting in the dense foliage of a tree or shrub, yet they feed mostly on
grass species exclusively on the ground (Cooney & Watson 2005; DEC 2005). This
species was not directly observed at Cooks Lagoon and as the proposed action does not
directly anticipate clearing or fragmenting any native terrestrial vegetation, also as other
suitable habitat occurs in the nearby area, it is unlikely any populations of Diamond
firetails will be placed at risk of extinction.
Regent honeyeater (Xanthomyza phrygia)
Regent honeyeater is largely dependant on nectar from flowering trees in Box-Ironbark
woodlands or from mistletoe in Casuarina forests, preferring habitats that contain a high
species abundance and richness (Dingle 2004). A generalist forager known to undertake
large-scale nomadic movements, this specie is reliant on large mature trees and is
threatened by the loss of these mature trees, fragmentation and degradation of habitat
(DEC 2005). It is considered that this species life cycle is unlikely to be effected by this
proposal, such that a viable local population of the species will be placed at risk of
extinction.
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
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There are no endangered woodland bird populations known to occur at Cooks Lagoon.
(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,
No woodland birds at Cooks Lagoon are listed as an endangered or critically endangered
ecological community.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
The habitat which is expected to be removed, modified, isolated or fragmented by this
proposed action relates to aquatic habitats rather then terrestrial habitats. As woodland
birds inhabit terrestrial habitats and have not been recorded to directly be dependant on
wetlands for all parts of their life cycles and as alternative watering points are in the near
vicinity, it is not expected that the installation of a barrier to initiate drying and wetting of
Cooks Lagoon will impact on the habitat of these threatened woodland birds. Although as
Cooks Lagoon has been identified to defiantly contain sulfidic sediments, the high
potential of the lagoon becoming acidic after a drying and wetting phase is likely in the
long-term to have an impact on the health of vegetation and habitat areas surrounding the
lagoon.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
No critical habitat is designated at Cooks Lagoon for woodland birds.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
Currently to date only two woodland birds listed at Cooks Lagoon have a recovery plan,
Bush stone- curlew and Barking owl.
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Bush stone-curlew - The proposed action does not include the requirement to clear native
vegetation and any removal of dead wood can be realigned within the landscape.
Therefore the action proposed can be considered consistent with the objectives of the
recovery plan.
Barking owl - A draft recovery plan has been prepared for the Barking owl identifying
the major threats include the loss of hollow-bearing trees through clearing and
degradation of habitat and too frequent fires (DEC 2005). As the proposed action does
not aim to clear or remove any potential suitable habitat and due to the mobility of the
specie, being able to exploit resources from both local and distant water bodies, the
proposed action is considered consistent with the objectives of this draft recovery plan.
(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.
There are 30 KTP currently listed under the TSC Act, one of these processes (alteration to
the natural flow regimes) is considered in relation to the proposed action, while another
two processes (clearing native vegetation and removal of woody debris) are mentioned as
a possibility of having an impact.
Alteration to the natural flow regimes of rivers and streams and their floodplains and
wetlands
Alteration to the natural flow regimes can occur through reducing or increasing water
flows, alternating seasonal flow patterns, changing the frequency, timing, magnitude,
variability and duration of flow, these flows have important ecological functions that
native flora and fauna have adapted to. Altered natural flow regimes may also affect the
availability and quality of suitable habitat for many species. Woodland birds are able to
tolerate fluctuating water levels, as long as this fluctuation does not affect food
abundance, degrade habitat availability and alternate water sources are nearby.
Cooks Lagoon has been identified as a wetland that definitely contains sulfidic sediments,
on drying the lagoon the likelihood of acidification occurring is high. Acidification is
likely to alter the aquatic structure of the wetland, this change will affect the fringing
vegetation and food resource abundance and structure, not only affecting aquatic species
but also terrestrial species. Therefore the proposed action is likely to increase the impact
of this KTP.
Clearing of native vegetation
The clearing of any native vegetation on this site is considered small, the only need to
clear would be to allow for suitable access to the wetland for construction purposes and
installation of the regulator or block bank. The proposed action is unlikely to have a
significant impact in this respect, because of the small area to be affected and as long as
avoiding disturbing hollow bearing trees is considered.
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Removal of dead wood and dead trees
It is not expected that removal of dead wood or trees will have an affect as a result of the
proposal, as any removal is considered to be small and would only need to be removed to
allow suitable access to the site for construction purposes. Therefore, due to similar
habitat occurring in the vicinity and the small area that would be affected by any removal
of woody debris, the proposed action is unlikely to have a significant threat, again as long
as disturbance to hollow bearing trees (dead or alive) is avoided.

Waterbirds
The following factors must be taken into account in making a determination under this
section:
(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
Five vulnerable waterbird species as listed under the TSC Act, have been recorded within
the Cooks Lagoon region (ACC 2006; Atlas of NSW Wildlife 2007), none of these
species were observed during this field survey.
Australasian bittern (Botaurus poiciloptilus)
Australasian bittern is a large stocky highly nomadic bird that favours permanent
freshwater wetlands dominated with tall, dense vegetation. Distribution occurs from
south Queensland to Tasmania and south eastern South Australia including most of NSW
and Victoria (DEC 2005). This species hides during the day amongst dense reeds or
rushes, building nests in secluded places of densely vegetated wetlands (Recher et al
1983; DEC 2005). Threats to this specie have been identified to include the drainage of
wetlands, the reduced water quality due to siltation, pollution and salinity, grazing and
associated frequent burning of wetland areas (DEC 2005). The species is unlikely to
inhabit Cooks Lagoon due to a lack of necessary habitat requirements, therefore the
lagoon would not be considered a significant habitat area. Although due to the presence
of sulfidic sediments the proposed action is likely to affect the life cycle of this specie (if
present).
Great Knot (Calidris tenuirostris)
The Great Knot is a migratory bird, migrating to Australia in October from its northern
European breeding grounds (Barter 2002). The species while in Australia inhabits
sheltered coastal habitats, inland lagoons and wetlands (DEC 2005). Due to this species
mobility and preference for coastal habitats, the proposed action is unlikely to affect the
Great Knots life cycle. Although, due to sulfidic sediments present in the lagoon, the
proposed action is likely to affect this specie life cycle.
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Brolga (Grus rubicunda)
The Brolga is one of Australia’s largest flying birds with a sparse distribution across the
southern part of Australia, yet still abundant in the northern tropics (DEC 2005). This
specie is dependant on wetlands, nesting on islands or in the water, although often feeds
in dry grassland or ploughed paddocks (DEC 2005). Due to sulfidic sediments present in
the lagoon, the proposed action is therefore likely to affect this specie life cycle.
Blue-billed duck (Oxyura australis)
The Blue-billed duck regionally and seasonally is nomadic outside of the breeding
season, is endemic to south-eastern and south-western Australia favouring deep,
permanent well vegetated freshwater swamps especially those with beds of cumbungi
(DEC 2005). The specie is completely aquatic and feeds in permanent freshwater zones
in clear water, were there is an absence of turbulence and the substrate is firmer, while
breeding occurs in the secluded dense vegetation structure, generally over water, between
September and February (DEC 2005). Loss of habitat associated with changes in flow
regimes has been identified to be a threat to the survival of this specie, therefore the
proposed action is likely to affect the life cycle of populations of this specie (if present).
Freckled duck (Stictonetta naevosa)
Freckled duck is a waterbird that prefers to inhabit permanent freshwater swamps and
creeks with heavy growth of cumbungi species (DEC 2005). The species breeds in large
temporary swamps and is forced to disperse during extensive inland droughts to more
permanent waters such as lakes and reservoirs (DEC 2005). The species is dependant on
water as part of its life cycle, nesting usually in dense vegetation at or near the water level
(DEC 2005). The proposed action of drying wetlands and altering flood patterns is
considered a threat to populations of Freckled ducks. Therefore the proposed action is
likely to impact the life cycle of any present populations of this specie.
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
No endangered populations of waterbirds have been recorded in Cooks Lagoon.
(c)

in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,

No waterbirds recorded at Cooks Lagoon are listed as part of an ecological community.
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(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
The proposed action potentially may cause destruction or degradation of suitable
breeding habitat through the drying of the wetland, resulting in loss of aquatic vegetation
structure, in particular the loss of tall dense wetland vegetation that is used for nesting,
foraging and shelter. Fragmentation or isolation of habitat from other areas can be caused
during the drying phase, this may also alter the physicochemical conditions of the
wetland with organic matter and sediments accumulating in pools as flows have ceased
and organic matter transport has stopped. Due to the high expectation of Cooks Lagoon
becoming acidified, the proposed action is likely to adversely affect suitable habitat for
these waterbirds.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
There is no critical habitat recorded in the designated area.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
Recovery plans have not been prepared for these threatened waterbirds.
(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.
The alteration to the natural flow regime of the lagoon is the main KTP considered in
relation to waterbirds and the action proposed. The clearing of native vegetation and
woody debris is less relevant to the proposed action although still requires consideration.
Alteration to the natural flow regimes of rivers and streams and their floodplains and
wetlands
The process of drying and re-wetting Cooks Lagoon will alter current flow regimes
however, as the lagoon is directly connected to the Murray River which is a regulated
river, these current flow regimes are not considered the natural flow. Periods of high flow
are just as important as a drying phase although, the failure of an adequate inflow of
water into a wetland after a drying process may fail to provide connectivity between
rivers, floodplains and other wetlands, preventing the drought-recovery process of aquatic
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organisms. Another factor to consider when altering flow regimes is the potential for
inland wetlands to contain sulfidic sediments. As Cooks Lagoon has been identified to
defiantly contain sulfidic sediments the proposed action is likely to increase an adverse
impact on the aquatic community and increase the impact of this key threatening process.
Clearing of native vegetation
In undertaking the construction of the proposed action, care needs to be taken if the
clearing of native vegetation is required. It is predicted that a relatively small amount of
vegetation may need to be cleared in order to install the barrier, it is important to consider
avoiding removal or destruction of any native vegetation and revegetating any disturbed
areas.
Removal of dead wood and dead trees
It is not expected that removal of large woody debris will have an affect as a result of the
proposal, as any removal is considered to be small and would only need to be removed to
allow suitable access to the site for construction purposes. Any dead wood that requires
removal can be realigned within the lagoon or riparian zones to maintain habitat areas.
The need for this realignment is considered to cover a small area and therefore the
proposed action is unlikely to increase the impact of this key threatening process.

Native vegetation
The following factors must be taken into account in making a determination under this
section:
(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
The vulnerable River swamp wallaby grass is known to occur at Cooks Lagoon,
additionally the vulnerable Woolly ragwort has a known distribution range in the region
(Atlas of NSW Wildlife 2007; DEC 2005). None of these species were observed during
this field inspection.
River swamp wallaby grass (Amphibromus fluitans)
River swamp wallaby grass or Floating swamp wallaby grass is a perennial aquatic grass
species that grows mostly in permanent swamps, requiring wetlands that are at least
moderately fertile and have some bare ground (DEC 2005). The response of this species
to disturbance is currently unknown, ideal conditions have been identified as wetlands,
dams or swamps produced by seasonally fluctuating water levels, while requiring
periodic flooding for the habitat to maintain wet conditions (DEC 2005).
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As the dispersal patterns of seeds for this species are unknown, the proposed action may
further impact on the species life cycle and the ability to re-establish after a dry phase, by
retaining or reintroducing sustainable water flows to wetland habitats they may aid in the
recovery of this species (DEC 2005). The proposed action possibly in the long-term will
be beneficial to the species however, the species tolerance to acidification is unknown.
Therefore, the impacts of the proposed action are likely to affect any populations that are
present by destroying potentially suitable habitat and specie.
Woolly ragwort (Senecio garlandii)
A perennial herb, the Woolly ragwort occurs on sheltered slopes of rocky outcrops and
flowers in spring (DEC 2005). Due to this species habitat preference, it is unlikely to be
adversely affected by the proposed action.
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
No vegetation species listed as an endangered population have been recorded in the study
area.
(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,
Three endangered woodland ecological communities potentially occur within the region.
As Cooks Lagoon defiantly contains sulfidic sediments it is likely in the long term the
proposed action, after a wetting phase, may impact on these communities and the health
of vegetation fringing the lagoon.
Myall Woodland in the Darling Riverine Plains, Brigalow Belt South, Cobar Peneplain,
Murray-Darling Depression, Riverina and NSW South Western Slopes bioregions
Dominant species include Boree (Acacia pendula) with an open layer understorey of
chenopod shrubs and other woody plant species. The structure of this community varies
from low woodland and low open woodland to low sparse woodland or open shrubland
(DEC 2005). Threats to this community include clearing, fragmentation, grazing and
weed invasion.
Inland Grey Box Woodland in the Riverina, NSW South Western Slopes, Cobar
Peneplain, Nandewar and Brigalow Belt South Bioregions
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This community relates to an assemblage of species that forms woodlands and does not
list the dominant species, Grey box (Eucalyptus microcarpa) or any species as
endangered. This community is characterised by 74 plant species, including shrubs
although these typically are sparse or absent and a ground layer of grass and herbaceous
species, although this ground layer can also be absent (DEC 2007).
White Box Yellow Box Blakely’s Red Gum Woodland
An open woodland community with dominant species including White box (Eucalyptus
albens), Yellow box (E. melliodora) and Blakely’s red gum (E. blakelyi). This
community’s listing is slightly different to the listing of White box, Yellow box,
Blakely’s red gum grassy woodland and derived nature grassland community listed under
the EPBC Act.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
In relation to River swamp wallaby grass, little is known on its life cycle, the longevity of
individual plants and the importance of recruitment by seed to maintain a viable
population. The connection for this species habitat to similar habitat areas principally
would be thought to be via bird movements and/or transfer of mud and included
propagules, during out flows or flooding events. The proposed action would be
considered to entirely remove and modify the current habitat, also loss of water flow into
other wetlands would be considered to isolate the population and fragment the habitat
from other potential areas. As the species has been recorded in isolated wetlands in the
Albury region and has been identified to establish in unconnected wetlands (DEC 2005),
isolation and fragmentation from other habitat areas may not be considered a threat. Due
to the lack of knowledge on the species ability to tolerate dry periods, it is difficult to
determine if the proposed action will adversely effect any local populations. However the
presence of sulfidic sediments in the lagoon is likely to have an impact.
Due to preferred habitat types for Woolly ragwort it is unlikely the proposed action will
cause threats to any known significant habitat.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
No critical habitat is recorded in the area for these species.
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(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
No recovery plans have been established for these species.
(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.
The major key threatening process to be impacted by this proposed action is altering the
natural flow of rivers, stream and their floodplains and wetlands, two other potential key
threatening processes that may also be impacted and require consideration are the
removal of dead trees and wood, and the clearing of native vegetation.
Alteration to the natural flow regimes of rivers and streams and their floodplains and
wetlands
The regulating of rivers has altered the natural flow regimes of wetlands, wetlands that
are now permanently inundated once experienced extended dry periods. Native fauna and
flora over time have adapted to these changes with some species now reliant on these
wetlands remaining as a permanent wetland. Cooks Lagoon has been identified to contain
sulfidic sediments, on drying and then re-wetting the Lagoon, there is a high potential
that the lagoon will become acidic and potentially affect the aquatic and surrounding
communities. Therefore altering the current flow regime is highly likely to have an
impact on these threatened species and communities.
Clearing of native vegetation
Any clearing of native vegetation proposed by this action is considered to be minimal,
with the only clearing required to enable the construction of the barrier. As it is predicted
that such a disturbance would affect a relatively small area and any area disturbed
consideration should be made to revegetate the area, the proposed action is therefore
unlikely to increase this impact.
Removal of dead wood and dead trees
It is reasonable to expect any removal of dead wood and trees will be a direct result of the
construction of the barrier, any such removal would consider being minimal. The need to
remove woody debris can be prevented by realigning wood within the lagoon or fringing
vegetation to maintain important habitat areas. Therefore the proposed action is unlikely
to increase the impact of this threatening process.

Amphibians
The following factors must be taken into account in making a determination under this
section:
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(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
The endangered Southern bell frog (Litoria raniformis), also known as Growling grass
frog, has a distribution range within the region (Atlas of NSW Wildlife 2007). This
specie prefers low-lying temperate inundated areas or natural temporary floodplain
channels (Conallin et al 2003). Predation from fish (e.g. Mosquito fish) is a major threat
to this specie, other threats include the regulation of rivers causing reduced flooding
frequency, loss and degradation of wetlands from over-grazing and permanent inundation
(Conallin et al 2003). Flooding or a significant rise in water levels triggers breeding in the
warmer months for this species, with breeding occurring in still or slow moving water,
while outside breeding periods the animals have been known to disperse away from
water, using ground debris (e.g. fallen timber, rocks, bark etc) to shelter beneath (DEC
2005). Altering natural flooding regimes, degradation of aquatic and/or terrestrial habitat
are considered threatening processes for this species. As Cooks Lagoon defiantly contains
sulfidic sediments the change in the water regime of this lagoon is likely to effect the life
cycle of the Southern bell frog.
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
No endangered populations of amphibians have been recorded within the region.
(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,
No amphibians are listed as an ecological community in the region.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
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(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
The draining of wetlands, altered flow regimes and prolonged periods of droughts
causing the loss or fragmentation of habitats is considered a threat to the survival of
Southern bell frogs (DEC 2005). The process of drying the wetland and then re-wetting
during either when surplus water flows are available or during floods, is highly likely to
remove, fragment, modify and isolate populations of aquatic species associated with
Cooks Lagoon due to the presence of sulfidic sediments.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
No designated areas of critical habitat occur in the area.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
An objective of the recovery plan is to alleviate any current threats to the Southern bell
frog (DEC 2005). The draining of wetlands has been identified as a threat to this specie,
therefore the proposed action can be considered not consistent with the objectives of the
recovery plan.
(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.
Of the 30 KTP listed under the TSC Act and seven under the FM Act, four need to be
considered. The main KTP is the alteration to natural flow regimes and to a lesser extent
the removal of dead wood and trees, the clearing of native vegetation and predation by
Mosquito fish.
Installation and operation of instream structures and other mechanisms that alter natural
flow regimes of rivers and streams
The process of drying and re-wetting the creek through the proposed action will alter
current flow regimes. Altering the flows to Cooks Lagoon is likely to increase this KTP
due to the definite presence of sulfidic sediments identified in the lagoon.
Removal of dead wood and dead trees
It is not expected the requirement for removal of dead wood or trees will occur as a result
of gaining access to the lagoon for construction. Any dead wood that requires removal
can be realigned within the lagoon or riparian zones to maintain habitat areas. This
realignment is considered to be small and is therefore unlikely to increase the impact of
this process.
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Clearing of native vegetation
The clearing of native vegetation understorey and groundcover can remove the
availability of shelter and refuge area for Southern bell frogs. The area of native
vegetation that is likely to be removed due to construction and access on this site is very
small. The proposed action is unlikely to have a significant impact in respect to the small
area being disturbed and revegetating disturbed areas should be considered.
Predation by Gambusia holbrooki Girard, 1859 (Mosquito Fish)
Mosquito fish are known to prey on Southern bell frog populations (Conallin et al 2003)
and have been recorded in the lagoon (Gilligan et al 2007). An increased threat of
predation by these species possibly could result during the re-wetting phase as Mosquito
fish are able to establish populations in areas of poor water quality and tolerate a range of
conditions.

Mammals
The following factors must be taken into account in making a determination under this
section:
(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
Two vulnerable mammal species have a distribution range in the region (Atlas of NSW
Wildlife 2007). None of these species were observed during the recent assessment.
Squirrel glider (Petaurus norfolcensis)
Squirrel gliders are sparsely distributed along the east coast and inland districts from
western Victoria to the base of Cape York in Queensland (van der Ree 2002). Primarily
an animal of drier forests and woodlands, preferring mixed species stands with shrubs or
Acacia understorey, they have also been observed in other landscapes, and have a home
range of 3 – 5 ha (Traill & Coates 1993). A nocturnal arboreal mammal reliant on
hollows for den and shelter sites during the day, the major threats that are affecting this
species is the loss of hollow-bearing trees, as well as the loss and fragmentation of
suitable habitat (van der Ree 2002). The proposed action does not relate to clearing of
vegetation and in particular hollow bearing trees and therefore it is reasonable to suggest
will not impact on this species life cycle.
Spotted-tailed quoll (Dasyurus maculatus)
Spotted-tailed quoll inhabits a range of habitat types including riparian forests. The
species has a large home range ranging from 750 ha (females) to 3500 ha (males) and
generally uses densely vegetated corridors, preferably creek lines, to move throughout
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their home range (DEC 2005). As the proposed action does not intended to clear,
fragment or remove any significant habitat it is unlikely to adversely affect the Spottedtailed quoll’s life cycle, if present in the area.
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
There are no endangered mammal populations known to occur in the study region.
(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,
No mammals in the study region are listed as an ecological community.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
Habitat removal, modification and fragmentation are major threats effecting Squirrel
glider and Spotted-tailed quoll populations (DEC 2005). The area and habitat that will be
affected by this proposal relate to aquatic habitats, the fragmentation caused by drying the
wetland is not expected to adversely affect any significant habitat areas for Squirrel
gliders or Spotted-tailed quolls. Due to Cooks Lagoon being identified to defiantly
contain sulfidic sediments on re-wetting the lagoon after a dry period, the lagoon is
highly likely to become acidified this potentially in the long-term will effect the health of
aquatic organisms and vegetation surrounding the lagoon and may encroach on
significant habitat areas for these threatened species.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
No critical habitat is designated in the area.
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(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
No recovery plans have been prepared for these species.
(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.
There are 30 KTP currently listed under the TSC Act, one of these processes (alteration to
the natural flow regimes) is considered in relation to the proposed action, while another
two processes (clearing native vegetation and removal of woody debris) are mentioned as
a possibility of having an impact.
Alteration to the natural flow regimes of rivers and streams and their floodplains and
wetlands
Alteration to the natural flow regimes can occur through reducing or increasing water
flows, alternating seasonal flow patterns, changing the frequency, timing, magnitude,
variability and duration of flow. Mammals are able to tolerate fluctuating water levels, as
long as this fluctuation does not affect food abundance, degrade habitat availability and
alternate water sources are nearby. As Cooks Lagoon has sulfidic sediments the proposed
action is highly likely to degrade habitat availability and therefore food abundance
resulting in increasing the impact of this process.
Clearing of native vegetation
The clearing of any native vegetation on this site is considered small, the only need to
clear would be to allow for suitable access to the wetland for construction purposes. The
proposed action is unlikely to have a significant impact in this respect, because of the
small area to be affected.
Removal of dead wood and dead trees
Any removal of woody debris will reduce the availability of shelter and foraging habitat
for populations of the threatened species. Given that any removal of woody debris should
be relatively small, can be realigned within the lagoon or riparian zones and should only
occur to allow suitable access and construction of the barriers, it is not expected to have
an adverse affect on any populations.

Migratory Species Criteria
The study area contains potential habitat for 12 migratory bird species listed on the
Chinese-Australian Migratory Bird Agreement (CAMBA), Japanese-Australian
Migratory Bird Agreement (JAMBA), Republic of Korea-Australian Migratory Bird
Agreement and/or the Conservation of Migratory Species (CMS).
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An assessment as per the Administrative Guidelines on Significance has been completed
for the species listed below (Table 6):
Table 6. Migratory birds with a distribution range that includes Cooks Lagoon
Scientific name
Ardea alba
Ardea ibis
Calidris acuminate
Calidris tenuirostris
Calidris ruficollis
Gallinago hardwickii
Haliaeetus leucogaster
Hydroprogne caspia
Plegadis falcinellus
Tringa glareola
Tringa hypoleucos
Tringa stagnatilis

Common name
Great egret
Cattle egret
Sharp-tailed sandpiper
Great knot
Red-necked stint
Latham’s snipe
White-bellied sea eagle
Caspian tern
Glossy ibis
Wood sandpiper
Common sandpiper
Marsh sandpiper

Treaty
C
C/J
C/J/R
C/J
C/R
C/R
C
C
C/M
C/J/R
C/J/R
C/J/R

C = CAMBA; J = JAMBA; R = ROKAMBA; M = CMS.
Source: ACC 2006; Atlas of NSW Wildlife 2007.

Administrative Guidelines on Significance, Environment Protection and
Biodiversity Conservation Act 1999
An action has, will have, or is likely to have a significant impact on a migratory species if
it does, will, or is likely to:
•

Substantially modify (including by fragmenting, altering fire regimes, altering
nutrient cycles or altering hydrological cycles), destroy or isolate an area of
important habitat1 of the migratory species:

The wetlands along the Murray River are relatively extensive and likely to support many
migratory species in the region. Impacts that would result from the proposed action at
Cooks Lagoon would be limited in extent compared with the number of wetlands, rivers
and creeks occurring within the region. There is potential for similar works to be
undertaken on multiple wetlands throughout the region, this would therefore increase the
affected area and may impact on suitable habitat areas for migratory birds.
i) Fragmentation: Cooks Lagoon is connected to the Murray River. Installing a
barrier is likely to cause fragmentation of the wetland from the Murray River
and surrounding wetlands. The impact of this fragmentation is not likely to
affect these migratory bird species due to alternate habitat within the region
and the mobility of these species. Although due to Cooks Lagoon having
sulfidic sediment, the long term effect of this proposed action is likely to
fragment habitat areas.
ii) Alteration of fire regimes: The proposed action will not alter fire regimes.
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iii) Alteration of nutrient cycles: Flooding of wetlands after a drying phase
provides a pulse of nutrients to wetlands driving secondary productivity and
benefits the ecological community in the long term (Reid & Brooks 2000).
This pulse of nutrients during re-wetting or flooding determines vegetation
patterns and health. As Cooks Lagoon has been identified to contain sulfidic
sediments this re-wetting is likely to cause acidification and alter the
vegetation structure and health associated with the lagoon and therefore
impact on suitable habitat for migratory birds.
iv) Alteration of hydrological cycles: The hydrological cycle of a wetland is
responsible for the composition structure and function of wetland
communities. Cooks Lagoon has been classified as a wetland that defiantly
contains sulfidic sediments, therefore in drying the wetland exposing
sediments to air, sulphuric acid is generated. Soil acidity (pH levels) as a
result may fall below 4 and affect water quality, hence causing significant
acidification. Acidification of sediments can have chronic effects on wetlands,
degrading habitat, weed invasion by acid tolerant plant species, reduce
aquatic food resources, reduce migration potential of fish and reduce the
recruitment, survival and growth rates of a range of aquatic species (Tulau
1999). Therefore, the proposed action may destroy or isolate habitat areas
associated with Cooks Lagoon to the extent the habitat is no longer suitable
for these migratory bird species.
•

Result in invasive species that is harmful to the migratory species becoming
established2 in an area of important habitat1 of the migratory species:

During dry periods wetland vegetation dies off, grasses and other dry land vegetation are
then provided with an opportunity to grow in the wetland. Due to the lagoons sediments
potential to become acidified the invasion of acid tolerant plant species is likely to occur
in the long-term and therefore alter the vegetation structure of the wetland, altering
suitable habitat for migratory birds.
•

Seriously disrupt the lifecycle (breeding, feeding, migration or nesting
behaviour) of an ecologically significant proportion of the population of the
species:

Due to these species mobility and similar vegetation is well represented in the area it is
reasonable to consider that it is unlikely that impacts from the action will seriously
disrupt the lifecycle of these migratory species. However, due to Cooks Lagoon being
identified to contain sulfidic sediments, any drying and wetting phase potentially will
have a significant affect on the habitat structure within the lagoon resulting in an impact
on the life cycle of these species.
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Great egret (Ardea alba)
Great egrets breed in Australia in a variety of habitats around the edges of wetlands and
are considered common and widespread (Baxter 1994). The specie nests in trees and is a
territorial feeder foraging in the water for mollusc, amphibians and aquatic insects
(Baxter 1994). Estuarine mudflats have also been used as a summer-autumn or drought
refuge site (Emison et al 1987).
Cattle egret (Ardea ibis)
Cattle egrets are colony tree nesting species that breed in Australia in a variety of
vegetation types around edges of wetlands, and colonies have been known to remain at
the one site for up to 18 years (Baxter 1994). Cattle egrets are only partially migrant,
some individuals stay close to their natal breeding ground from one nesting season to
another, although majority of individuals will leave in autumn and then return in spring to
the same natal breeding ground (McKilligan 2005).
Sharp-tailed sandpiper (Calidris acuminate)
This migratory bird specie prefers to forage along the muddy shores of open swamps
occurring in areas with scattered, low emergent vegetation (Emison et al 1987; Barter
2002). Temporary floodwaters, including flooded salt marshes have also been used as
habitat refuge (Emison et al 1987). This specie breeds across northern Europe and Asia,
is generally common and widespread in China, while considered scarce in South Korea
(Barter 2002). This specie does not breed in Australia, although it will inhabit both salt
and freshwater wetlands.
Great Knot (Calidris tenuirostris)
The Great Knot breeds in northern Europe (Barter 2002). This specie does not breed in
Australia, yet migrates here in summer arriving approximately in October and leaving in
April each year.
Red-necked stint (Calidris ruficollis)
A summer migrant species to Australia, preferring mudflats, salt marshes, brackish and
saltwater habitats this species breeds in northern Europe (Barter 2002). The Red-necked
stint has also been known to inhabit temporary floodwaters.
Latham’s snipe (Gallinago hardwickii)
Latham’s snipe breeds in Japan, migrating in summer to the Australian swamps along
drainage lines and water courses (Saunders 2006). A nocturnal feeder, this species
shelters by day in dense vegetation (Saunders 2006). The overgrazing of wetland areas,
predation by foxes and modification to flow regimes are considered risks in the survival
of this specie.
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White-bellied sea eagle (Haliaeetus leucogaster)
Distribution of the White-bellied sea eagle extends from the western coast of India
throughout the Indo-Malaysian region, Papua New Guinea and Australia, nesting along
the Great Barrier Reef (Shephard et al 2004). This specie prefers major rivers and large
estuaries or large inland water bodies.
Caspian tern (Hydroprogne caspia)
The Caspian tern is a partially migrant bird that inhabits coastal areas and sometimes can
be found at inland watercourses and saline or brackish lakes (Emison et al 1987). This
species breeds in Australia in small colonies or individually on beaches near salt water.
Glossy ibis (Plegadis falcinellus)
Glossy ibis breed in Australia, do not use regular breeding sites and appear to wander
nomadically in search of feeding grounds (Lowe 1983). The species generally feeds in
small flocks in shallow freshwater swamps and mudflats.
Wood sandpiper (Tringa glareola)
Wood sandpiper on summer visits to Australia prefers fresh inland water ways including
brackish swamps, mangroves lakes and flooded pastures (Emison et al 1987). Artificial
wetlands, such as a large farm dam have also been used as a refuge site (Emison et al
1987).
Common sandpiper (Tringa hypoleucos)
Common sandpipers have habitat preferences for a range of wetlands, including muddy
edges, river pools and mangroves perching on branches and posts, and are a summer
migrant to Australia (Emison et al 1987). This specie is considered to be widespread and
scattered throughout Australia but generally regarded as uncommon (Emison et al 1987).
Marsh sandpiper (Tringa stagnatilis)
The Marsh sandpiper breeding area extends from Eastern Europe to Eastern Siberia,
migrating to Australia for the summer months (Barter 2002). This specie in Australia will
be found at both coastal and inland wetlands, both salt and freshwater, including
estuaries, mangrove mudflats, lakes, billabongs and temporary floodwaters.
1

Area of important habitat is:
a) habitat utilised by a migratory species occasionally or periodically within a region that supports an
ecologically significant proportion of the population of the species, or
b) habitat utilised by a migratory species which is at the limit of the species range, or
c) habitat within an area where the species is declining.

2

Introducing an invasive species into the habitat may result in that species becoming established. An invasive species
may harm a migratory species by direct competition, modification of habitat, or predation.
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Quatt Quatta Lagoon
General assessment
Quatt Quatta Lagoon is situated in Quatt Quatta State Forest on the northern side of the
Murray River approximately 6 kilometres (km) downstream of Howlong. The lagoon is
approximately 16 ha in size with a boundary consisting of a forest, grain paddocks and a
travelling stock reserve (Figure 2).

Figure 2. Quatt Quatta Lagoon at point 7413
Source: DNR 2007

Water quality
Water quality measurements were collected at a short distance from the channel that
connects the lagoon to the river (Table 7). For all parameters values were within the
range typically recorded from billabongs associated within the River Murray and its
tributaries (Hillman 1986). At the time of this field survey there was a low inflow of
water through this channel into the lagoon. Commence to flow levels recorded for Quatt
Quatta Lagoon at the Corowa gauge is 8,404 ML/day or 2.01 m (Green & Alexander
2003).
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Table 7. Water quality measured at Quatt Quatta Lagoon
Parameters
Temperature (ºC)
Conductivity (µs/cm)
Dissolved oxygen (mg/L)
pH
Turbidity (NTU)

24.13
513
6.83
6.92
24.8

Flora and Fauna assessment
Vegetation
River red gums were observed to dominate the fringing vegetation of the lagoon (Table
8). All vegetation species recorded at Quatt Quatta Lagoon are common to the wetlands
located along the Murray River and none of the species observed are listed as threatened
under the TSC Act. Quatt Quatta Lagoon falls within the known distribution area of three
endangered woodland ecological communities as listed under the TSC Act and two
endangered woodland ecological communities as listed under the EPBC Act, 7-part tests
(Appendix A) and significant criteria assessments have been completed (Appendix B).
Table 8. List of vegetation observed at Quatt Quatta Lagoon
Scientific name
Riparian zone
Acacia dealbata
Callistemon paludosus
Eucalyptus camaldulensis
Eucalyptus melliodora
Salix babylonica
Aquatic zone
Algae
Alisma spp.
Carex spp.
Elatine spp.
Juncus ingens
Juncus usitatus
Ludwigia peploides ssp. montevidensis
Myriophyllum spp.
Persicaria decipiens
Persicaria hydropiper
Typha spp.

Common name
Silver wattle
River bottle brush
River red gums
Yellow box
Weeping willow
Unidentified greens and reds
Alisma
Sedge
Waterwort
Giant rush
Common rush
Water primrose
Watermilfoil
Slender knotweed
Waterpepper
Cumbungi
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Fish
Eight fish species were recorded within the lagoon during recent surveys (Table 9;
Gilligan et al 2007). Of these species four are native and none are listed as threatened
under the FM Act. As Quatt Quatta Lagoon is connected to the Murray River, a number
of threatened fish species have a distribution or former distribution range that
incorporates the lagoon (Table 9), a 7-part test was completed for these species.
Table 9. List of fish species observed to or potentially occur at Quatt Quatta Lagoon.
Scientific name
Bidyanus bidyanus
Carassius auratus*
Craterocephalus stercusmuscarum*
Cyprinus carpio*
Gambusia holbrooki*
Hypseleotris spp*
Maccullochella macquariensis
Maccullochella peelii peelii
Macquaria australasica
Mogurnda adspersa
Nannoperca australis
Perca fluviatilis*
Philypnodon grandiceps
Retropinna semoni*

Common name
Silver perch
Goldfish
Fly-specked hardyhead
Carp
Mosquito fish
Carp-gudgeon
Trout cod
Murray cod
Macquarie perch
Purple spotted gudgeon
Southern pygmy perch
Redfin perch
Flat-headed gudgeon
Australian smelt

V
I
N
I
I
N
E/e
v
V/e
EP
V
I
N
N

* Species surveyed by DPI 2007; Those in bold indicate native species present 2007. (FM Act - E =
Endangered; EP = Endangered population; V = vulnerable); (EBPC Act - e = endangered; v = vulnerable);
N = Native; I = Introduced. Source: DPI 2006; Gilligan et al 2007.

Birds
Quatt Quatta Lagoon was observed to have a range of water and woodland birds (Table
10). This diversity may reflect the fringing and aquatic vegetation, which appears to
provide suitable habitat. Many other bird species have been recorded to occur in the
surrounding area (Appendix C), including the vulnerable Black-chinned honeyeater
(Melithreptus gularis gularis) and Red-tailed black cockatoo (Calyptorhynchus banksii;
Atlas of NSW Wildlife 2007), a 7-part test has been completed for these species. No bird
species observed or recorded within Quatt Quatta Lagoon occur on any of the
international Migratory Bird Agreements.
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Table 10. List of bird species observed to occur at Quatt Quatta Lagoon
Scientific name
Woodland birds
Alcedo azurea
Corvus coronoides
Dacelo novaeguineae
Gymnorhina tibicen
Pardalotus striatus
Waterbirds
Egretta novaehollandiae
Gallinula tenebrosa
Pelecanus conspicillatus
Threskiornis molucca
Threskiornis spinicollis

Common name
Azure kingfisher
Australian raven
Laughing kookaburra
Magpie
Striated pardalote
White-faced heron
Dusky moorhen
Australian pelican
Australian white ibis
Straw-necked ibis

Mammals, Reptiles and Amphibians
Mammals and reptiles may be considered dependant on wetlands as they require access to
water, although few actually spend their entire life cycle in wetlands. No mammals,
amphibians or reptiles were observed in the Quatt Quatta Lagoon area during the recent
survey. Due to the lagoons close proximity to other wetlands and reserves in the area that
have recorded sightings of native Black wallabies (Wallabia bicolor), introduced Red
foxes (Vulpes vulpes) and the vulnerable native Eastern bentwing bat (Miniopterus
schreibersii oceanensis; Atlas of NSW Wildlife 2007) it’s reasonable to suggest these
animals possibly would also exist in the lagoon area.

Sulfidic sediments
The presence of sulfidic sediments has the potential after a drying and re-wetting phase,
to cause significant acidification and dissolved sulfides are known to be toxic to aquatic
organisms (Gippel & Roberts 2006). Acidification of sediments can have chronic effects
on wetlands, degrading habitat, weed invasion by acid tolerant plant species, reduce
aquatic food resources, reduce migration potential of fish and reduce the recruitment,
survival and growth rates of a range of aquatic species (Tulau 1999). Quatt Quatta
Lagoon has been identified to definitely have a presence of sulfidic sediments (Hall et al.
2006). Therefore, the proposed action is highly likely to result in the lagoon becoming
acidified.
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7-Part test
(Environmental Planning and Assessment Act 1979 203 Part 1, Section 5A(2))

Native Fish
The following factors must be taken into account in making a determination under this
section:
(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
One endangered and three vulnerable fish species as listed under the FM Act and one
vulnerable species listed under the EPBC Act have a former distribution range in the
Murray River and potentially could inhabit Quatt Quatta Lagoon (DPI 2006).
Silver perch (Bidyanus bidyanus)
Silver perch is a moderate to large freshwater native fish that prefers fast-flowing, openwaters although it will inhabit warm, sluggish water as long as cover is provided by large
woody debris and weeds (DEC 2005). Silver perch have distinct migratory movements,
migrating upstream to spawn in spring and summer, this behaviour is believed to be
related to providing suitable area for eggs and larvae to float downstream (DEC 2005;
Morris et al 2001). Therefore the construction of block banks and regulators will impede
the passage of this species into Quatt Quatta Lagoon. However, as Quatt Quatta Lagoon
has been identified to defiantly contain sulfidic sediments any alteration in the
hydrological regime for this lagoon is likely to have an adverse impact on this specie (if
present).
Trout cod (Maccullochella macquariensis)
Formerly distributed widely in the upper reaches of the Murray-Darling River system, the
only known surviving wild population of Trout cod now occurs in the Murray River
below Yarrawonga (Morris et al 2001; Ebner et al 2003) and appears to be related to
habitat availability (DPI 2006). In the Murray River this species occurs in a distinct
habitat type consisting of various substrates and in streams with cover of snags and
woody debris (Morris et al 2001; DPI 2006). There is little evidence to suggest breeding
behaviour is disturbed by regulated flow regimes and the primary impact of barriers
appears to relate to the species ability to recolonise areas of suitable habitat and
fragmentation of populations (DPI 2006). Quatt Quatta Lagoon is not considered a
significant habitat area for this specie, therefore the proposed action could be considered
unlikely to impact on this species life cycle, however as the lagoon contains sulfidic
sediments any populations present in the lagoon are likely to be adversely affected.
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Murray Cod (Maccullochella peelii peelii)
The Murray cod is a large freshwater fish with similar life history strategies as the Trout
cod (Koehn & Harrington 2006). The Murray cod diet relies on a few large aquatic prey
species (e.g. Silver perch), since regulation of rivers shifts in prey abundance has resulted
and a limited diversity and abundance of species is now available (Ebner 2006). There is
little evidence Murray cod use temporary floodplain habits during their life cycle,
flooding does not appear to trigger spawning and Murray cod will spawn in a wide range
of flow conditions (Koehn & Harrington 2006). Based on this knowledge it is reasonable
to suggest the proposed action is unlikely to adversely effect the life cycle of the Murray
cod, although the presence of sulfidic sediments is likely to effect any populations (if
present).
Macquarie perch (Macquaria australasica)
Macquarie perch former distribution was wide spread throughout the Murray-Darling
Basin, the species natural distribution is now fragmented and consists generally of small
discrete population with the largest natural population occurring in Lake Dartmouth and
the Mitta Mitta River (Appleford et al 1998; DEC 2005). A range of habitats are occupied
by this specie, ranging from small streams to large deep rivers also including lake habitats
(Ingram et al 2000; DEC 2005). Due to presence of sulfidic sediments in Quatt Quatta
Lagoon the proposed action is highly likely to adversely impact on this specie life cycle
to the extent of placing any local populations at risk of extinction.
Southern pygmy perch (Nannoperca australis)
The decline in populations of Southern pygmy perch is regarded to be an influence of
habitat degradation and introduced predatory fish (Ebner et al 2003). Southern pygmy
perch is a small fish (~65 – 85 mm) that feeds on macroinvertebrates occurring in patches
of dense macrophyte growth (Warfe & Barmuta 2004) and is absent from much of the
Murrumbidgee and Murray River systems (Ebner et al 2003). The proposed action is
likely to impede this specie passage into and from the lagoon, construction of regulators
managed to be opened or removed during high water flows will provide opportunities for
passage to the lagoon, reducing the impact of the proposal. Due to the high likelihood of
the lagoon become acidified after a drying and wetting phase, the proposed action is
highly likely to impact on the Southern pygmy perch’s life cycle.
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
The endangered Purple spotted gudgeon – western population (Mogurnda adspersa),
former distribution incorporates Quatt Quatta Lagoon (DPI 2006).
Formerly distributed throughout the entire Murray-Darling drainage system, western
populations of the Purple spotted gudgeon are now extremely rare in inland NSW (Morris
et al 2001; DEC 2005). The decline of this specie has been correlated with the invasion of
Mosquito fish, habitat destruction and loss of macrophytes (Morris et al 2001). The
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species prefers slow-moving or still waters of rivers, creeks and billabongs, often areas
with weeds, rocks or snags (DPI 2006). Quatt Quatta Lagoon is not considered an
important habitat for this species, although if populations do exist in the lagoon it is likely
there will be an adverse effect on the life cycle of this specie due to the presence of
sulfidic sediments in the lagoon.
(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,
Aquatic ecological community in the natural drainage system of the lower Murray River
catchment
This community includes all native fish and aquatic invertebrates within all natural
creeks, rivers, and associated lagoons, billabongs and lakes of the regulated Murray River
below Lake Hume, including Quatt Quatta Lagoon. The area of this endangered
ecological community which would be affected by this proposal at this lagoon is small in
comparison to the size of the catchment, this area suffers degradation already due to the
alteration in natural flow regimes as a result of river regulation. Due to the identification
of sulfidic sediments, any drying and wetting phase undertaken at the lagoon by the
proposed action is likely to place the local occurrence of this community at risk of
extinction.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
Disturbance is a defining factor of many wetlands, the development of barriers (e.g.
regulators and block-banks) across permanent or intermittent water ways obstructs fish
migrations, fragment populations and prevents access to spawning and feeding habitats,
altering the structure of the wetland. The wetland is currently drying down due to drought
conditions. The proposed action is likely to increase the threat of fragmentation, isolation,
modification and removal of habitat areas in conjunction with the drought. However, as
Quatt Quatta Lagoon definitely contains sulfidic sediments any drying and wetting
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process is highly likely to impose a threat on local occurrence of threatened species,
populations and ecological communities.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
No areas of critical habitat occur in the area.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
Recovery plans have been prepared for the Silver perch and Trout cod.
Silver perch – Further research is required to determine the ecological needs of the Silver
perch’s life cycle and levels of flow required. The action proposed needs to consider the
improvement of fish passage through appropriate designs of new structures and
construction of fishways to allow for Silver perch to migrate as barriers limit or prevent
access to upstream habitats. As construction is occurring outside the important migration
period (spring-summer) the proposal would be considered to be consistent with the
objectives of the recovery plan.
Trout cod – There is little evidence the breeding behaviour of Trout cod is disturbed by
regulated flow regimes, although there is the possibility these regulated flows will impede
movement patterns. The proposed action can be considered consistent with the objectives
of the recovery plan.
(g) whether the action proposed constitutes or is part of a key threatening process
or is likely to result in the operation of, or increase the impact of, a key
threatening process.
From the seven KTP determined under the FM Act and 30 under the TSC Act, four are
considered to be the most relevant to the current proposal.
Installation and operation of in stream structures and other mechanisms that alter natural
flow regimes of rivers and streams
Prior to regulation the Murray River experienced periods of high and low water flows,
these flows have important ecological functions that native flora and fauna have adapted
to. Altered natural flow regimes may also affect the availability and quality of suitable
habitat for many species. In managing a wetting phase when water flows are surplus the
impact of the threat should be reduced or eliminated, however as Quatt Quatta Lagoon
has been identified to defiantly contain sulfidic sediments any drying then wetting phase
is highly likely to increase the impact of this key threatening process.
Degradation of native riparian vegetation along New South Wales water courses
The clearing of any native vegetation to be removed on this site is considered small, with
the only need to clear is to allow for suitable access to the wetland for construction
purposes. The proposed action is unlikely to have a significant impact in this respect
because of the small area to be affected.
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Removal of large woody debris from New South Wales rivers and streams
It is not expected that removal of large woody debris will have an affect as a result of the
proposal, as any removal will be small and would only be removed to allow suitable
access to the site for construction purposes. In realigning woody debris in the lagoon or
riparian zones this will elevate the need for removal and will maintain these important
habitat areas. Therefore, due to the small area that would be affected by any realignment
of woody debris, the proposed action is unlikely to have a significant threat.
Predation by Gambusia holbrooki Girard, 1859 (Mosquito Fish)
An increase threat of predation by Mosquito fish possibly could result during the rewetting phase. Mosquito fish are able to establish populations in areas of poor water
quality and tolerate a range of conditions.

Woodland birds
The following factors must be taken into account in making a determination under this
section:
(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
The study area is situated on the banks of the Murray River and borders onto Quatt
Quatta State Forest, within the total landscape an extensive area of suitable habitat for
woodland birds occur. Two vulnerable woodland bird species have a known distribution
range in the Quatt Quatta lagoon region (Atlas of NSW Wildlife 2007), these species
were not observed during this field survey.
Black-chinned honeyeater – eastern subspecies (Melithreptus gularis gularis)
This largely nomadic bird prefers to inhibit drier open forests or woodlands dominated by
Box and Ironbark Eucalypt species, with a widespread distribution including the
Riverina, north-west and central west plains of NSW (DEC 2005). The species feeds on
insects and nectar from flowers, foraging on the underside of branches and trunks of trees
(DEC 2005). Due to its nomadic tendances and mobility the proposed action is unlikely
to have a significant impact on the species life cycle.
Red tailed black cockatoo(Calyptorhynchus banksii)
Red-tailed black cockatoo is the most widespread of all black-cockatoos and inhabits a
variety of habitats including riparian vegetation (DEC 2005). This specie is highly
selective with its diet with a main food of seeds from stringybark trees and in summer the
fruits of Buloke trees (Maron & Lill 2004). The loss of Buloke woodlands is thought to
be a major factor threatening the decline of this species as is the removal of hollow-
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bearing trees and clearing of riparian areas (Maron & Lill 2004; DEC 2005). As the
proposed action does not aim to clear any vegetation within the region it is reasonable to
suggest no impact on this species life cycle will occur.
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
No designated endangered populations of woodland birds occur in Quatt Quatta Lagoon.
(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,
No woodland birds in the region are listed as an ecological community.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
Habitat removal and modification is a threat to many woodland birds, particularly
threatened species. Most woodland birds are strongly associated with the structural
diversity of the existing vegetation in the community, dependant on abundance and
richness of available food resources. The habitat which is to be modified as a result of
this proposed action is more likely to affect the aquatic community rather then terrestrial
community’s and is not expected to modify habitat used by woodland birds or pose a risk
to the long-term survival of any populations, as long as alternative water sources are
nearby. Although as Quatt Quatta Lagoon has been identified as a wetland to be at risk of
becoming acidified after drying and then re-wetting, changes to the vegetation structure
as a result of this acidification potentially will affect suitable habitat areas for this specie
in the long term.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
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No designated areas of critical habitat occur in the area.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
No recovery plan has been prepared for this specie.
(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.
Of the 30 KTP listed under the TSC Act, three have been identified to potentially be
affected by the proposed action.
Alteration to the natural flow regimes of rivers and streams and their floodplains and
wetlands
The proposal of altering current flows into the wetland will affect the level of water
available. As woodland birds are not directly reliant on water as part of the species life
cycle and can tolerate altering water levels, as long as this loss does not affect food
abundance, degrade habitat availability and alternate water sources are nearby. However,
as the lagoon has been identified to defiantly contain sulfidic sediments any alteration to
flow regimes has the potential to cause the lagoon to become acidified. As acidity results
in altering plant communities and reducing food resources this proposed action is likely
to increase this KTP.
Clearing of native vegetation
The need for clearing of any native vegetation on this site is considered small, with the
only need to clear to allow for suitable access to the wetland for construction purposes.
The proposed action is unlikely to have a significant impact in this respect, because of the
small area to be affected and the mobility of these species.
Removal of dead wood and dead trees
It is not expected that removal of large woody debris will have an affect as a result of the
proposal, as any removal will be small and would only be removed to allow suitable
access to the site for construction purposes. Consideration should be made for any dead
wood that requires removal to be realigned within the lagoon or fringing vegetation.
Therefore, due to the small area that would be affected by any removal or realignment of
woody debris, the proposed action is unlikely to have a significant threat.

Mammals
The following factors must be taken into account in making a determination under this
section:
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(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
The vulnerable mammal Eastern bentwing-bat, has a distribution range including Quatt
Quatta Lagoon (Atlas of NSW Wildlife 2007).
Eastern bentwing-bat (Miniopterus schreibersii oceanensis)
The species primary roosts in caves but has also been known to roost in man-made
structures (e.g. buildings and derelict mines), occurring along the east and north-west
coasts of Australia and is known to disperse within about 300 km of its maternity cave
(DEC 2005). Forests are used as hunting grounds for moths and other flying insects (DEC
2005). It is unlikely this proposed action will adversely effect the life cycle of this specie.
(b) in the case of an endangered population, whether the action proposed is likely
to have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is
likely to be placed at risk of extinction,
No endangered populations are known or were observed to occur in the area.
(c)

in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely to substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,

No mammals are listed as an ecological community.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
The area and habitat to be affected by this proposal is expected to become fragmented
from other wetlands and the Murray River. This fragmentation is not expected to modify
the habitat used by microbats or pose a risk to the long-term survival of the population.
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(e) whether the action proposed is likely to have an adverse effect on critical
habitat (either directly or indirectly),
No critical habitat is designated in the area.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
No recovery plans have been established for this specie.
(g) whether the action proposed constitutes or is part of a key threatening process
or is likely to result in the operation of, or increase the impact of, a key
threatening process.
Of the 30 key threatening processes (KTP) listed under the TSC Act and seven under the
FM Act, three need to be considered. The main KTP is the alteration to natural flow
regimes and to a lesser extent the removal of dead wood and trees and the clearing of
native vegetation.
Installation and operation of instream structures and other mechanisms that alter natural
flow regimes of rivers and streams
The process installing a barrier on the lagoon will alter current flow regimes. Mammals
are not dependant on wetlands for all parts of their life cycle, as long as alternative water
sources remain in the vicinity, however due to the presence of sulfidic sediments in the
lagoon any alteration to the flow regimes of Quatt Quatta Lagoon is likely to increase the
impact of this KTP.
Removal of dead wood and dead trees
It is not expected the requirement for removal of dead wood or trees will occur as a result
of gaining access to the lagoon to construct the proposed infrastructure. As any woody
debris that requires removal is considered to be small and should be realigned within the
lagoon or fringing vegetation, to maintain important habitat areas. Therefore, the removal
or realignment of woody debris is unlikely to increase the impact of this process.
Clearing of native vegetation
The area of native vegetation that is likely to be removed due to construction and access
on this site is very small. The proposed action is unlikely to have a significant impact in
respect to the small area being disturbed. In the event native vegetation is removed,
consideration should be made to revegetate the affected areas.
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Big Barren Lagoon
General assessment
Big Barren Lagoon is located downstream of Howlong on the northern side of the Murray
River, within Quatt Quatta State Forest (Figure 3). The lagoon is approximately 12.4 ha
in size and is surrounded by forest, pastures and a homestead complex. Submerged
macrophytes were not observed in the lagoon, although submerged structures (e.g. logs)
were scattered throughout.

Figure 3. Big Barrens Lagoon at point 7410
Source: DNR 2007

Water quality
A water quality sample was taken at the western end of the lagoon (Table 11). For all
parameters values were within the range typically recorded from billabongs associated
within the River Murray and it tributaries (Hillman 1986). Commence to flow levels
recorded for Big Barren Lagoon at the Corowa gauge are 14,895 ML/day or 2.96 m
(Green & Alexander 2003).
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Table 11. Water quality measured at Big Barren Lagoon
Parameters
Temperature (ºC)
Conductivity (µs/cm)
Dissolved oxygen (mg/L)
pH
Turbidity (NTU)

23.85
48
6.51
6.59
52.6

Flora and Fauna assessment
Vegetation
The riparian zone on the west bank of the lagoon has undergone extensive clearing and is
comprised of a homestead with introduced trees and shrubs, as well as pasture weeds
associated with stock grazing. The remnant vegetation on the east bank included native
species dominated by River red gums and appears recently un-grazed. Of the plant
species recorded at Big Barren Lagoon none are listed as threatened (Table 12). The area
appears to provide appropriate habitats for many bird, mammals and amphibians and is
not considered to be particularly sensitive.
No submerged macrophytes were recorded within the lagoon and woody debris was
common throughout. Big Barren Lagoon falls within the known distribution area of three
endangered woodland ecological communities as listed under the TSC Act and two
endangered woodland ecological communities as listed under the EPBC Act, 7-part tests
(Appendix A) and significant criteria assessments as required, have been completed
(Appendix B).
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Table 12. List of vegetation observed at Big Barren Lagoon
Scientific name
Riparian zone
Acacia dealbata
Callistemon paludosus
Eucalyptus camaldulensis
Eucalyptus melliodora
Leptospermum obovatum
Poa spp.
Salix babylonica

Aquatic zone
Algae
Juncus ingens
Juncus usitatus.
Persicaria decipiens
Persicaria hydropiper
Phragmites australis

Common name
Silver wattle
River bottle brush
River red gums
Yellow box
River tea tree
Tussock grasses
Weeping willow
Pasture weeds (e.g. thistles, wild
oats)
Unidentified red
Giant rush
Common rush
Slender knotweed
Water pepper
Common reed

Fish
Big Barren Lagoon is connected to the Murray River, threatened fish with a former
distribution range in the region potentially may inhabit the lagoon (Table 13; DPI 2006).
Eight fish species were recorded in recent surveys in the lagoon, four which are native
(Table 13; Gilligan et al 2007). A 7-part test was complied for all threatened species as
listed under the FM Act.
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Table 13. List of fish species at Big Barren Lagoon.
Scientific name
Bidyanus bidyanus
Carassius auratus*
Craterocephalus stercusmuscarum*
Cyprinus carpio*
Gambusia holbrooki*
Hypseleotris spp*
Maccullochella macquariensis
Maccullochella peelii peelii
Macquaria australasica
Mogurnda adspersa
Nannoperca australis
Perca fluviatilis*
Philypnodon grandiceps*
Retropinna semoni*

Common name
Silver perch
Goldfish
Fly-specked hardyhead
Carp
Mosquito fish
Carp-gudgeon
Trout cod
Murray cod
Macquarie perch
Purple spotted gudgeon
Southern pygmy perch
Redfin perch
Flat-headed gudgeon
Australian smelt

V
I
N
I
I
N
E/e
v
V/e
EP
V
I
N
N

* Species surveyed by DPI in 2007; Those in bold indicate native species present 2007. (FM Act - E =
Endangered; EP = Endangered population; V = Vulnerable); (EBPC Act - e = endangered; v = vulnerable);
N = Native; I = Introduced. Source: Gilligan et al 2007; DPI 2006.

Birds
Birds that were observed are common to the Murray River floodplains (Table 14). Over
60 woodland and waterbirds have been recorded to occur in the area (Appendix C) of
these five are listed as threatened under the TSC Act and one species under the
international migratory bird agreements (Table 15).
Table 14. List of bird species observed at Big Barren Lagoon
Scientific name
Woodland birds
Cacatua galerita
Cacatua roseicapilla
Dacelo novaeguineae
Platycercus eximius
Waterbirds
Ardea alba
Anus gracilis
Threskiornis molucca

Common name
Sulphur crested cockatoo
Galah
Laughing kookaburra
Eastern rosella
Great egret
Grey teal
Australian white ibis
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Table 15. List of bird species whose distribution occurs in the region
Scientific name
Woodland birds
Apus pacificus
Ardea alba
Calyptorhynchus banksii
Climacteris picumnus
Melanodryas cucullata
cucullata
Melithreptus gularis gularis

Common name

Pomatostomus temporalis
temporalis

Fork-tailed swift
Great egret
Red tailed black cockatoo
Brown treecreeper
Hooded robin (south-eastern
form)
Black-chinned honeyeater
(eastern subspecies)
Grey-crowned babbler (eastern
subspecies)

Waterbirds
Grus rubicunda

Brolga

Status / treaty
C/J
C
V
V
V
V
V

V

V = Vulnerable; C = CAMBA; J = JAMBA. Source: Davidson 2004; Dooley 2006; Atlas of NSW Wildlife
2007.

Mammals, Reptiles and Amphibians
Mammals observed to occur in the area of the lagoon included domestic pets (dogs,
horses) and native Black wallaby’s (Wallabia bicolor). A platypus (Ornithorhynchus
anatinus) was sighted by the landowner in the lagoon, however this is an unconfirmed
sighting. As the platypus is not listed as part of the endangered ecological community of
the Lower Murray River Catchment no further assessment on this specie is required.
The vulnerable Eastern bentwing bat (Miniopterus schreibersii oceanensis) has a known
distribution in the region (Atlas of NSW Wildlife 2007), although not observed during
this assessment. A 7-part has been completed.
Eastern long-necked turtles (Chelodina longicollis) are known to occur in the area and a
shell was discovered on the bank. No threatened or endangered reptile or amphibian
species are known to occur or were observed in the area surrounding Big Barren Lagoon.

Sulfidic sediments
Hall et al (2006) developed a rating of wetlands where if at least one sediment sample
exceeds the trigger levels for either the acid of sulfur trails it is considered to be an acid
sulfate soil. This rating system ranged from the highest classification as definite, then
probably, possibly and finally clear. Big Barren Lagoon has been classified as possibly
containing sulfidic sediments (Baldwin 2006; Hall et al. 2006). Therefore, if the lagoon

62

Water Saving Through Wetland Drying – Albury to Corowa
was to be dried out and then re-wetted it is possible the lagoon will become acidified and
toxic for the aquatic community, although not as highly likely as either Cooks or Quatt
Quatta Lagoons, which both recorded definite presence of sulfidic sediments.

7-Part test
(Environment Planning and Assessment Act 1979 203 Part 1, Section 5A (2))

Native Fish
The following factors must be taken into account in making a determination under this
section:
(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
The Murray River includes the former distribution area of native threatened fish that may
inhabit Big Barren Lagoon, three are listed as vulnerable and one is listed as endangered
under the FM Act and one is listed as vulnerable under the EPBC Act (DPI 2006).
Silver perch (Bidyanus bidyanus)
Silver perch is a moderate to large freshwater native fish that prefers fast-flowing, openwaters although it will inhabit warm, sluggish water as long as cover is provided by large
woody debris and weeds (DEC 2005). Establishing block-banks or regulators that will
prevent movement will impede the species ability to migrate. The construction of a
regulator that is managed to provide opportunities for Silver perch to return to the lagoon
by opening the regulator’s gates during surplus water flows will re-establish connection
between the lagoon and the river. Although Big Barren Lagoon possibly contains sulfidic
sediments the proposed action is likely to impact the life cycle of this specie.
Trout cod (Maccullochella macquariensis)
Formerly distributed widely in the upper reaches of the Murray-Darling River system, the
only known surviving wild population of Trout cod now occurs in the Murray River
below Yarrawonga (Morris et al 2001; Ebner et al 2003) and appears to be related to
habitat availability (DPI 2006). In the Murray River this species occurs in a distinct
habitat type consisting of various substrates and in streams with cover of snags and
woody debris (Morris et al 2001; DPI 2006). There is little evidence to suggest breeding
behaviour is disturbed by regulated flow regimes and the primary impact of barriers
appears to relate to the species ability to recolonise areas of suitable habitat (DPI 2006).
The proposed action is likely to have an impact on populations of this specie (if present).
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Murray cod (Maccullochella peelii peelii)
The Murray cod is a large freshwater fish with similar life history strategies as the Trout
cod (Koehn & Harrington 2006). The Murray cod diet relies on a few large aquatic prey
species (e.g. Silver perch), since regulation of rivers shifts in prey abundance has resulted
in a limited diversity and abundance of suitable species (Ebner 2006). There is little
evidence Murray cod use temporary floodplain habits during their life cycle, flooding
does not appear to trigger spawning and Murray cod will spawn in a wide range of flow
conditions (Koehn & Harrington 2006). Based on this knowledge it is reasonable to
suggest the proposed action is unlikely to adversely effect the life cycle of the Murray
cod if populations are present in the lagoon, although the possible presence of sulfidic
sediments is likely to have an impact.
Macquarie perch (Macquaria australasica)
Macquarie perch former distribution was wide spread throughout the Murray-Darling
Basin, the species natural distribution is now fragmented and consists generally of small
discrete populations with the largest natural population occurring in Lake Dartmouth and
the Mitta Mitta River (Appleford et al 1998; DEC 2005). A range of habitats are occupied
by this specie, ranging from small upland streams to larger deeper rivers also including
lake habitats (Ingram et al 2000; DEC 2005). Due to possible presence of sulfidic
sediments in Big Barren Lagoon the proposed action is likely to have an adverse impact
on this specie life cycle.
Southern pygmy perch (Nannoperca australis)
The decline in populations of Southern pygmy perch is regarded to be an influence of
habitat degradation and introduced predatory fish (Ebner et al 2003). Southern pygmy
perch is a small fish (~65 – 85 mm) that feeds on epiphytic macroinvertebrates occurring
in patches of dense macrophyte growth (Warfe & Barmuta 2004) and is absent from
much of the Murrumbidgee and Murray River systems (Ebner et al 2003). The species is
believed to be restricted to a number of billabongs and small creeks in the Albury area
(Morris et al 2001). The proposed action is likely to impact populations of this specie (if
present), due to the possibility of sulfidic sediments being present in the lagoon.
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
Purple spotted gudgeon - Western population (Mogurnda adspersa)
Formerly distributed throughout the entire Murray-Darling drainage system, western
populations of the Purple spotted gudgeon are now extremely rare in inland NSW (Morris
et al 2001; DEC 2005). The decline of this specie has been correlated with the invasion of
Mosquito fish, habitat destruction and loss of macrophytes (Morris et al 2001). The
species prefers slow-moving or still waters of rivers, creeks and billabongs, often areas
with weeds, rocks or snags (DPI 2006). The proposed action is likely to have an impact
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on this species life cycle due to the possibility of the lagoon becoming acidified after a
drying and wetting phase.
(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,
Aquatic ecological community in the natural drainage system of the lower Murray River
catchment
This community includes all native fish and aquatic invertebrates within all natural
creeks, rivers, and associated lagoons, billabongs and lakes of the regulated Murray River
below Lake Hume. As Big Barren Lagoon possibly contains sulfidic sediments this
proposed action is likely to cause the removal and modification of existing habitat which
is likely in the long term to impact on the survival of local occurrences of this
community.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
Disturbance is a defining factor of many wetlands, the development of barriers (e.g.
regulators and block-banks) across permanent or intermittent water ways obstructs fish
migrations, fragment populations and prevents access to spawning and feeding habitats,
altering the structure of the wetland. The proposed action is likely to remove and modify
exiting habitats, fragmenting and isolating these habitats from other areas.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
No areas of critical habitat occur in the area.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
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Recovery plans have been prepared for the Silver perch and Trout cod.
Silver perch – Further research is required to determine the ecological needs of the Silver
perch’s life cycle and levels of flow required. The action proposed needs to consider the
improvement of fish passage through appropriate designs of new structures and
construction of fishways to allow for Silver perch to migrate as barriers limit or prevent
access to upstream habitats. As construction is occurring outside the important migration
period (spring-summer) the proposal would be considered to be consistent with the
objectives of the recovery plan.
Trout cod – There is little evidence the breeding behaviour of Trout cod is disturbed by
regulated flow regimes, although there is the possibility these regulated flows will impede
movement patterns. The proposed action can be considered consistent with the objectives
of the recovery plan.
(g) whether the action proposed constitutes or is part of a key threatening process
or is likely to result in the operation of, or increase the impact of, a key
threatening process.
From the seven KTP determined under the FM Act and 30 under the TSC Act, four are
considered to be the most relevant to the current proposal.
Installation and operation of instream structures and other mechanisms that alter natural
flow regimes of rivers and streams
Prior to regulation the Murray River experienced periods of high and low water flows,
regulation has altered these flows. Altered natural flow regimes may affect the
availability and quality of suitable habitat for many species. Any change to the current
flow regime potentially will impact on aquatic species associated with the lagoon,
especially as the lagoon has been identified to possibly contain sulfidic sediments.
Degradation of native riparian vegetation along New South Wales water courses
The clearing of any native riparian vegetation to be removed on this site is considered
small, with the only need to clear is to allow for suitable access to the wetland for
construction purposes. The proposed action is unlikely to have a significant impact in this
respect because of the small area to be affected. In the event native vegetation is
removed, consideration should be made to revegetate the affected areas.
Removal of large woody debris from New South Wales rivers and streams
Any removal of woody debris will reduce the availability of shelter and foraging habitat
for populations of threatened species. Given that any removal of woody debris should be
relatively small, can be realigned within the lagoon or riparian zones and should only
occur to allow suitable access and construction of the barrier, it is not expected to have an
adverse affect on any populations.
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Predation by Gambusia holbrooki Girard, 1859 (Mosquito Fish)
Mosquito fish were recorded in the lagoon during DPI’s recent survey (Gilligan et al
2007). Mosquito fish are thought to have adverse impacts on frog larvae and eggs (DEC
2005) and have been linked to the possible decline of some native fish (e.g. Purple
spotted gudgeon; Morris et al 2001; DEC 2005). Due to the species ability to tolerate a
range of conditions and a short generation time compared to native fish, on removal of
the barrier and re-wetting the creek there may incur an increase in numbers of Mosquito
fish that may impact on the ability of native fish species to recolonise.

Woodland birds
The following factors must be taken into account in making a determination under this
section:
(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
There are five vulnerable woodland bird species as listed under the TSC Act, to either
have a former distribution or have been recorded in the region (Dooley 2006; Atlas of
NSW Wildlife 2007), these species were not observed during this assessment.
Red tailed black cockatoo (Calyptorhynchus banksii)
Red-tailed black cockatoo is the most widespread of all black-cockatoos and inhabits a
variety of habitats including riparian vegetation (DEC 2005). This specie is highly
selective with its diet with a main food of seeds from stringybark trees all year and in
summer the fruits of Buloke trees (Maron & Lill 2004). The loss of Buloke woodlands is
thought to be a major factor threatening the decline of this species as is the removal of
hollow-bearing trees and clearing of riparian areas (Maron & Lill 2004; DEC 2005).
Brown treecreeper (Climacteris picumnus)
The distribution of the Brown treecreeper is related to the availability of nest hollows and
connection of remnant habitat enabling the species to disperse after breeding (MacNally
2006). The Brown treecreeper prefers woodlands with an open understorey, with areas
that are moderately grazed and a minimum of 200 ha of suitable habitat (Doerr et al
2006). The study area contains a good number of potential hollow-bearing trees (e.g. Red
gums) and the proposal does not pose a risk to causing fragmentation between remnant
vegetation patches. Therefore, due to the species large home range and the prevision of
alternative watering points in the vicinity, the proposed action is unlikely to adversely
affect the Brown treecreepers life cycle.
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Hooded robin – south eastern form (Melanodryas cucullata cucullata)
The Hooded robin is considered a sedentary specie although has been known to have
local seasonal movements, with a home range varying from 10 to 30 ha during breeding
and non-breeding seasons (DEC 2005). This specie prefers lightly wooded areas featuring
mature eucalypts, saplings, some small shrubs and a ground layer of native grasses (DEC
2005). It is reasonable to suggest the proposed action will not pose an adverse risk to this
specie.
Black-chinned honeyeater – eastern subspecies (Melithreptus gularis gularis)
This largely nomadic bird prefers to inhibit drier open forests or woodlands dominated by
Box and Ironbark species (Garnett & Crowley 2000; DEC 2005). The specie appears to
be susceptible to fragmentation of terrestrial vegetation, being rarely discovered in small
remnants. Due to the mobility of this species and as the proposed action is not designed to
remove vegetation, fragmentation should not occur. It is therefore unlikely the proposed
action will place the specie at a risk of extinction.
Grey-crowned babbler - eastern subspecies (Pomatostomus temporalis temporalis)
The grey-crowned babbler is the largest Australian babbler and inhabits open Box-Gum
woodlands on the western slopes of the Great Dividing Range and Box-Cypress pine and
Open Box woodlands on the western plains (DEC 2005). This specie has a home range of
approximately 10 ha and requires connectivity between remnants, due to an inability to
cross large open areas (DEC 2005). Big Barren Lagoon is not considered significant
habitat area for this species and therefore the proposed action is unlikely to affect this
species life cycle.
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
No known endangered woodland bird populations exist in the area of Big Barren Lagoon.
(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,
No known community’s of birds at Big Barren Lagoon are listed as an endangered or
critically endangered ecological community.
(d) in relation to the habitat of a threatened species, population or ecological
community:
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(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
The area and habitat to be affected by this proposal is expected to become fragmented
from other wetlands and the Murray River. Although, this fragmentation is not expected
to modify habitat used by woodland birds or pose a risk to the long-term survival of any
populations. As woodland birds inhabit terrestrial habitats and have not been recorded to
directly be dependant on water for all parts of their life cycles and as long as alternative
water points are nearby, it is not expected that the installation of a barrier at Big Barren
Lagoon will impact on the habitat of these threatened woodland birds.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
No area of critical habitat has been recorded at Big Barren Lagoon.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
Recovery plans have not been established for these species.
(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.
Of the 30 KTP listed under the TSC Act and seven under the FM Act, three need to be
considered. The main KTP is the alteration to natural flow regimes and to a lesser extent
the removal of dead wood and trees and the clearing of native vegetation.
Alteration to the natural flow regimes of rivers and streams and their floodplains and
wetlands
The proposal of altering current flows into the wetland will affect the level of water
available. As these woodland birds are not dependant on water as for all part of their life
cycle and as other watering sources are in the near vicinity, this threat is not considered to
pose a risk. Big Barren Lagoon has been identified to possibly contain sulfidic sediments,
acidification from these sediments may potentially occur after the lagoon has been
allowed to dry and then re-wet. This acidification can harm aquatic organisms and in the
long-term alter the vegetation structure, as vegetation not tolerant to acid soils becomes
replaced with acid tolerant plants. Therefore in the long-term the proposed action may
adversely effect populations of threatened species.
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Removal of dead wood and dead trees
Any removal of dead wood or trees will reduce the availability of shelter and foraging
habitat for populations of the threatened community. Any removal of dead wood is
expected to be minimal and only necessary to gain access to the site and for the
construction of the barrier. This removal of woody debris can be elevated by realigning
within the lagoon and fringing vegetation. Therefore, it is considered unlikely that the
proposed action will increase any impacts on this key threatening process.
Clearing of native vegetation
Any impact on native vegetation clearing is considered to be minimal. It is expected the
area for construction of the proposed barrier would be the only section of the lagoon to be
effected. As this is considered to be a small area the proposed action is unlikely to result
in the increase of this key threatening process.

Waterbirds
The following factors must be taken into account in making a determination under this
section:
(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
A vulnerable waterbird specie as listed under the TSC Act has a known distribution range
in the region (Atlas of NSW Wildlife 2007).
Brolga (Grus rubicunda)
The Brolga is one of Australia’s largest flying birds with a sparse distribution across the
southern part of Australia, yet still abundant in the northern tropics (DEC 2005). This
specie is dependant on wetlands, nesting on islands or in the water, although often feeds
in dry grassland or ploughed paddocks (DEC 2005). Big Barren Lagoon is not considered
a significant habitat area for the Brolga. Due to the possibility that Big Barren Lagoon
may contain sulfidic sediments it is likely the drying and re-wetting of the lagoon will
impact on the life cycle of this specie (if present).
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
No endangered populations of waterbirds have been recorded at Big Barren Lagoon.
(c)

in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
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(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,
No waterbirds recorded at Big Barren Lagoon are listed as part of an ecological
community.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
The proposed action potentially may cause destruction or degradation of suitable
breeding habitat through the drying of the wetland, resulting in loss of aquatic vegetation
structure, in particular the loss of tall dense wetland vegetation that is used for nesting
and foraging. Due to the possibility of Big Barren Lagoon becoming acidified, the
proposed action is likely to adversely affect suitable habitat for waterbirds.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
There is no critical habitat recorded in the designated area.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
Recovery plans have not been prepared for this threatened waterbird.
(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.
The alteration to the natural flow regime of the lagoon is the main KTP considered in
relation to waterbirds and the action proposed. The clearing of native vegetation and
woody debris is less relevant to the proposed action although still requires consideration.
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Alteration to the natural flow regimes of rivers and streams and their floodplains and
wetlands
The process of drying Big Barren Lagoon will alter current flow regime. Periods of high
flow are just as important as a drying phase, the failure of an adequate inflow of water
into a wetland after a drying process may fail to provide connectivity between rivers,
floodplains and other wetlands, preventing the drought-recovery process of aquatic
organisms. Another factor to consider when altering flow regimes is the potential for
inland wetlands to contain sulfidic sediments. As Big Barren Lagoon has been identified
to possibly contain sulfidic sediments the proposed action is likely to increase an adverse
impact on this key threatening process.
Clearing of native vegetation
In undertaking the construction of the proposed action care needs to be taken if the
clearing of native vegetation is required. It is predicted that a relatively small amount of
vegetation may need to be cleared in order to install the barrier, it is important to consider
avoiding removal or destruction of any native vegetation and revegetating any disturbed
areas.
Removal of dead wood and dead trees
It is not expected that removal of large woody debris will have an affect as a result of the
proposal, as any removal is considered to be small and would only need to be removed to
allow suitable access to the site for construction purposes. Any dead wood that requires
removal can be realigned within the lagoon or riparian zones to maintain habitat areas.
The need for this realignment is considered to cover a small area and therefore the
proposed action is unlikely to increase the impact of this key threatening process.

Mammals
The following factors must be taken into account in making a determination under this
section:
(c) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
The vulnerable mammal Eastern bentwing-bat, has a distribution range at Big Barren
Lagoon (Atlas of NSW Wildlife 2007).
Eastern bentwing-bat (Miniopterus schreibersii oceanensis)
The species primary roosts in caves but has also been known to roost in man-made
structures (e.g. buildings and derelict mines), occurring along the east and north-west
coasts of Australia and is known to disperse within about 300 km of its maternity cave
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(DEC 2005). Forests are used as hunting grounds for moths and other flying insects (DEC
2005). It is unlikely this proposed action will adversely effect the life cycle of this specie.
(d) in the case of an endangered population, whether the action proposed is likely
to have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is
likely to be placed at risk of extinction,
No endangered populations are known or were observed to occur in the area.
(c)

in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(iv) is likely to substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,

No mammals are listed as an ecological community.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(v) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
The area and habitat to be affected by this proposal is expected to become fragmented
from other wetlands and the Murray River. This fragmentation is not expected to modify
the habitat used by microbats or pose a risk to the long-term survival of the population.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
No critical habitat is designated in the area.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
No recovery plans have been established for this specie.
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(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.
Of the 30 key threatening processes (KTP) listed under the TSC Act and seven under the
FM Act, three need to be considered. The main KTP is the alteration to natural flow
regimes and to a lesser extent the removal of dead wood and trees and the clearing of
native vegetation.
Installation and operation of instream structures and other mechanisms that alter natural
flow regimes of rivers and streams
The process installing a barrier on the lagoon will alter current flow regimes. Mammals
are not dependant on wetlands for all parts of their life cycle, as long as alternative water
sources remain in the vicinity, however due to a possible presence of sulfidic sediments
in the lagoon any alteration to the flow regimes of Big Barren Lagoon is likely to increase
the impact of this KTP.
Removal of dead wood and dead trees
It is not expected the requirement for removal of dead wood or trees will occur as a result
of gaining access to the creek to construct the proposed infrastructure. As any woody
debris that requires removal is considered to be small and should be realigned within the
lagoon or fringing vegetation, to maintain important habitat areas. Therefore, the removal
or realignment of woody debris is unlikely to increase the impact of this process.
Clearing of native vegetation
The area of native vegetation that is likely to be removed due to construction and access
on this site is very small. The proposed action is unlikely to have a significant impact in
respect to the small area being disturbed. In the event native vegetation is removed,
consideration should be made to revegetate the affected areas.

Migratory Species Criteria
Of bird species recorded in the area none are listed on either of the Republic of KoreaAustralian Migratory Bird Agreement (ROKAMBA) or Conservation of Migratory Birds
(CMS). There are two migratory bird species listed on the Chinese-Australian Migratory
Bird Agreement (CAMBA) and/or Japanese-Australian Migratory Bird agreement
(JAMBA), recorded using Big Barren Lagoon (Davidson 2004; Dooley 2006);
Fork-tailed swift Apus pacificus - CAMBA and JAMBA list
Great egret Ardea alba – CAMBA list only
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An action has, will have, or is likely to have a significant impact on a migratory species if
it does, will, or is likely to:
•

Substantially modify (including by fragmenting, altering fire regimes, altering
nutrient cycles or altering hydrological cycles), destroy or isolate an area of
important habitat1 of the migratory species:
(i) Fragmentation: The Murray River interconnects with Big Barren Lagoon via a
channel, installing a barrier to control the flow of water into this wetland
fragmentation is likely to occur. Migratory birds have considerable mobility, they
are able to exploit resources and use other water bodies which potentially support
suitable vegetation structures (e.g. rushes, reeds etc). Due to these species
mobility and the relatively small area within the catchment that will be affected
the proposed action is unlikely to cause modify or destroy any areas of important
habitat. Although due to Big Barren Lagoon possibly containing sulfidic
sediment, the long term effect of this proposed action is likely to fragment habitat
areas.
(ii)

Alteration of fire regimes: The proposed action will not alter fire regimes.

(iii) Alteration of nutrient cycles: A pulse of nutrients into wetlands generally
occurs during a re-wetting event after a dry phase, this pulse drives secondary
productivity and benefits the ecological community in the long term (Reid and
Brooks 2000). This pulse of nutrient determines vegetation patterns and health,
which then determines the suitability of habitat for birds to breed and forage in.
Although, due to the possibility of the lagoon contain sulfidic sediments it is
possible the alteration in hydrological regime will impact the nutrient cycle and
therefore impact on migratory birds.
(iv) Alteration of hydrological cycles: The hydrological cycle of a wetland is
responsible for the composition structure and function of wetland communities,
the regulation of rivers has significantly altered the hydrology of wetlands. As
Big Barren Lagoon has been identified to possibly contain sulfidic sediment any
change in the hydrological cycle possibly will have an impact on species that are
dependant on the wetland, causing changes in vegetation structure and impacting
on the abundance of food resources and suitable habitat.

1

2

Area of important habitat is:
a) habitat utilised by a migratory species occasionally or periodically within a region that supports an
ecologically significant proportion of the population of the species, or
b) habitat utilised by a migratory species which is at the limit of the species range, or
c) habitat within an area where the species is declining.
Introducing an invasive species into the habitat may result in that species becoming established. An
invasive species may harm a migratory species by direct competition, modification of habitat, or
predation
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•

Result in invasive species that is harmful to the migratory species becoming
established2 in an area of important habitat1 of the migratory species:

During dry periods wetland vegetation dies off, grasses and other dry land vegetation are
then provided with an opportunity to grow within the wetland. However, a drying phase
will also potentially remove invasive aquatic species allowing other aquatic species the
opportunity to re-establish during the re-wetting phase. With the finding that Big Barren
Lagoon possibility contains sulfidic sediment there is the potential for acid tolerant
species to establish and therefore alter the vegetation diversity and composition of the
wetland after a re-wetting phase. This alteration in vegetation structure potentially may
impact on habitat areas for these migratory species.
•

Seriously disrupt the lifecycle (breeding, feeding, migration or nesting
behaviour) of an ecologically significant proportion of the population of the
species:

Impacts on migratory birds as a result from the proposed action would potentially include
loss of wetland habitat, reduced food abundance and removal of nesting sites. Due to
possible presence of sulfidic sediments the proposed action possibly will disrupt the life
cycle of these migratory birds.

Fork-tailed swift (Apus pacificus)
The Fork-tailed swift breeds in north-east and mid-east Asia, a summer migrant bird to
Australia visiting from November to April each year (Emison et al 1987). This specie is
almost totally aerial, feeding during flight (Emison et al 1987).
Great egret (Ardea alba)
Great egrets breed in Australia in a variety of habitats around the edges of wetlands and
are considered common and widespread (Baxter 1994). The specie nests in trees and is a
territorial feeder foraging in the water for mollusc, amphibians and aquatic insects
(Baxter 1994). Estuarine mudflats have also been used as a summer-autumn or drought
refuge site (Emison et al 1987).
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Chick Logie East Lagoon
General assessment
Chick Logie East Lagoon is situated on freehold land on the northern side of the Murray
River downstream from Howlong and is approximately 22.9 ha in area (Figure 4). During
the January 2006 inspection the lagoon was mostly dry. An unused quarry is located to
the north of the lagoon, a travelling stock reserve is located to the north east and the
remaining borders of the lagoon are grazing pastures. Water flows into the lagoon from
Chick Logie Lagoon, which receives its water flow from Snake Island Lagoon. Any
alterations to water flow to either Snake Island or Chick Logie Lagoon will directly affect
Chick Logie East Lagoon and needs to be considered.

Figure 4. Chick Logie East Lagoon at point 7369.
Source: DNR 2007.

Water quality
Water quality parameters were collected from one site (Table 16). A false high turbidity
reading was recorded, this reading is due to the stirring up of the bottom of the lagoon
during sampling. Commence to flow levels recorded for Chick Logie East Lagoon at the
Corowa gauge are 14,179 ML/day or 2.9 m (Green & Alexander 2003).
Table 16. Water quality measured at Chick Logie East Lagoon
Parameters
Temperature (ºC)
Conductivity (µs/cm)
Dissolved oxygen (mg/L)
pH
Turbidity (NTU)

33.61
134
6.53
6.96
864
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Flora and Fauna assessment
Vegetation
The riparian vegetation is dominated by River red gums with an understorey of native
and pasture grasses and rush species dominated the aquatic vegetation (Table 17). With
exception of the walnut trees, the riparian vegetation observed around Chick Logie East
Lagoon is common to the wetlands along the Murray River and none of these species are
listed under the TSC Act. Chick Logie East Lagoon falls within the known distribution
area of three endangered woodland ecological communities as listed under the TSC Act
and two endangered woodland ecological communities as listed under the EPBC Act, 7part tests (Appendix A) and significant criteria assessments as required, have been
completed (Appendix B).
Table 17. List of vegetation observed at Chick Logie East Lagoon
Scientific name
Riparian zone
Acacia dealbata
Brachychiton populneum
Eucalyptus camaldulensis
Juglans regia
Poa spp.

Aquatic zone
Carex spp.
Centipeda spp.
Elatine spp.
Juncus ingens
Juncus usitatus
Persicaria decipiens

Common name
Silver wattle
Kurrajong
River red gum
Walnut trees
Tussock grasses
Pasture grasses (e.g. thistles,
kikuyu)
Sedge
Sneezeweed
Waterwort
Giant rush
Common rush
Slender knotweed

Fish
Chick Logie East Lagoon is situated in the former distribution area of five threatened fish
species and one threatened population (Table 18; DPI 2006). No fish sampling was
achievable during recent surveys by DPI, although an introduced specie was observed
(Table 18; Gilligan et al 2007).
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Table 18. List of fish species at Chick Logie East Lagoon.
Scientific name
Bidyanus bidyanus
Cyprinus carpio*
Maccullochella
macquariensis
Maccullochella peelii peelii
Macquaria australasica
Mogurnda adspersa
Nannoperca australis

Common name
Silver perch
Carp
Trout cod
Murray cod
Macquarie perch
Purple spotted gudgeon
Southern pygmy perch

Status
V
I
E/e
v
V/e
EP
V

* Species surveyed by DPI 2007. (FM Act - E = Endangered; EP = Endangered population; V =
vulnerable); (EBPC Act - e = endangered; v = vulnerable); I = Introduced. Source: DPI 2006; Gilligan et al
2007.

Birds
The birds observed at Chick Logie East Lagoon commonly occur in the area and along
the Murray River (Table 19). None of these birds are listed as endangered or vulnerable
under the TSC Act and none are listed on any of the international migratory bird
agreements. Chick Logie East Lagoon lies in the distribution range of seven threatened
woodland and waterbirds and two migratory bird species (Table 20; Atlas of NSW
Wildlife 2007), 7-part tests have been completed for these species.
Table 19. List of bird species observed to occur at Chick Logie East Lagoon
Scientific name
Woodland birds
Cacatua galerita
Dacelo novaeguineae
Waterbirds
Anus gracilis
Egretta novaehollandiae
Pelecanus conspicillatus
Threskiornis molucca
Threskiornis spinicollis

Common name
Sulphur-crested cockatoo
Laughing kookaburra
Grey teal
White-faced heron
Australian pelican
Australian white ibis
Straw-necked ibis
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Table 20. List of bird species with a known distribution at Chick Logie East Lagoon.
Scientific name
Woodland birds
Calyptorhynchus banksii
Climacteris picumnus
Lathamus discolor
Melithreptus gularis gularis

Common name

Pomatostomus temporalis
temporalis

Red tailed black cockatoo
Brown treecreeper
Swift parrot
Black chinned honeyeater
(eastern
Grey crowned babbler (eastern
subspecies)

Waterbirds
Anseranas semipalmata
Ardea alba
Plegadis falcinellus
Stictonetta naevosa

Magpie goose
Great egret
Glossy ibis
Freckled duck

Status / Treaty
V
V
E
V
V

V
C
C/J/M
V

E = Endangered; V = Vulnerable; C = CAMBA; J = JAMBA; M = CMS. Source: Atlas of NSW Wildlife
2007.

Mammals, Reptiles and Amphibians
Native mammals were not observed in the immediate area surrounding Chick Logie East
Lagoon, however Eastern grey kangaroos (Macropus giganteus) were sighted nearby at
Chick Logie Lagoon. The only other animals observed were cattle, which were grazing
within the lagoon.
Reptiles and amphibians were not observed.

Sulfidic sediments
Sulfidic sediments are not uncommon in inland wetlands and are a potential issue if the
water regime of the wetland is changed. Wetlands that receive a more regular wetting and
drying regime have been identified to have lower sulfide concentrations compared to
wetlands that remain permanently inundated (Lamontage et al 2006). According to
Baldwin (2006) there is a possibility that Chick Logie East Lagoon contains sulfidic
sediments and therefore it may become acidic if the lagoon was to proceed through a
drying and then wetting stage.

7-Part
(Environment Planning and Assessment Act 1979 203 PART 1, SECTION 5A(2))
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Native Fish
The following factors must be taken into account in making a determination under this
section:
(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
No native or threatened fish species were surveyed during recent field investigations.
Five threatened fish species have a former distribution range covering the region (DPI
2006).
Silver perch (Bidyanus bidyanus)
Silver perch is a moderate to large freshwater native fish that prefers fast-flowing, openwaters although it will inhabit warm, sluggish water as long as cover is provided by large
woody debris and weeds (DEC 2005). Silver perch have distinct migratory movements,
migrating upstream to spawn in spring and summer this behaviour is believed to be
related to providing suitable area for eggs and larvae to float downstream (Morris et al
2001; DEC 2005). Therefore, establishing river regulation in the form of block-banks or
regulators that will prevent upstream migration will impede the species ability to migrate.
As Chick Logie East Lagoon has a possibility of containing sulfidic sediments the
proposed action is likely to have an impact on this specie life cycle (if present).
Trout cod (Maccullochella macquariensis)
Formerly distributed widely in the upper reaches of the Murray-Darling River system, the
only known surviving wild population of Trout cod now occurs in the Murray River
below Yarrawonga (Morris et al 2001; Ebner et al 2003) and appears to be related to
habitat availability (DPI 2006). In the Murray River this species occurs in a distinct
habitat type consisting of various substrates and in streams with cover of snags and
woody debris (Morris et al 2001; DPI 2006). Modification to natural flow regimes and
temperature can lead to spawning failures, reduced opportunities for dispersal and
reduced habitat quality (DPI 2006). There is little evidence to suggest breeding behaviour
is disturbed by regulated flow regimes and the primary impact of barriers appears to
relate to the species ability to recolonise areas of suitable habitat (DPI 2006). Chick Logie
East Lagoon is not considered an important habitat for this species, although the possible
presence of sulfidic sediments is likely to impact on the species life cycle.
Murray Cod (Maccullochella peelii peelii)
The Murray cod is a large freshwater fish with similar life history strategies as the Trout
cod (Koehn & Harrington 2006). There is little evidence to suggest Murray cod use
temporary floodplain habits during their life cycle, flooding does not appear to trigger
spawning and Murray cod will spawn in a wide range of flow conditions (Koehn &
Harrington 2006). Based on this knowledge it is reasonable to suggest the proposed
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action is unlikely to adversely effect the life cycle of the Murray cod, although the
possible presence of sulfidic sediments is likely to effect any populations (if present).
Macquarie perch (Macquaria australasica)
Macquarie perch former distribution was wide spread throughout the Murray-Darling
Basin, the species natural distribution is now fragmented and consists generally of a small
discrete population with the largest natural population occurring in Lake Dartmouth and
the Mitta Mitta River (Appleford et al 1998; DEC 2005). A range of habitats are occupied
by this specie, ranging from small upland streams to larger deeper rivers also including
lake habitats (Ingram et al 2000; DEC 2005). Due to possible presence of sulfidic
sediments in Chick Logie East Lagoon the proposed action is likely to adversely impact
on this specie life cycle.
Southern pygmy perch (Nannoperca australis)
The decline in populations of Southern pygmy perch is regarded to be an influence of
habitat degradation and introduced predatory fish (Ebner et al 2003). Southern pygmy
perch is a small fish (~65 – 85 mm) that feeds on epiphytic macroinvertebrates occurring
in patches of dense macrophyte growth (Warfe & Barmuta 2004) and is absent from
much of the Murrumbidgee and Murray River systems (Ebner et al 2003). It is possible
that the life cycle of this species would be impacted by the proposed actions.
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
Purple spotted gudgeon - Western population (Mogurnda adspersa)
Formerly distributed throughout the entire Murray-Darling drainage system, western
populations of the Purple spotted gudgeon are now extremely rare in inland NSW (Morris
et al 2001; DEC 2005). The decline of this specie has been correlated with the invasion of
Mosquito fish, habitat destruction and loss of macrophytes (Morris et al 2001). The
species prefers slow-moving or still waters of rivers, creeks and billabongs, often areas
with weeds, rocks or snags (DPI 2006). Due to the possible presence of sulfidic
sediments the proposed action is likely to have an impact on this endangered population.
(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,
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Aquatic ecological community in the natural drainage system of the lower Murray River
catchment
This community includes all native fish and aquatic invertebrates within all natural
creeks, rivers, and associated lagoons, billabongs and lakes of the regulated Murray River
below Lake Hume. The area of this endangered ecological community which would be
affected suffers degradation already due to the alteration in natural flow regimes as a
result of river regulation and current drought conditions. The possibility that the lagoon
contains sulfidic sediments is likely to result in local occurrences of this community
being adversely affected.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
Disturbance is a defining factor of many wetlands, the development of barriers across
permanent or intermittent water ways obstructs fish migrations, fragment populations and
prevents access to spawning and feeding habitats. The proposed action is likely to remove
and modify exiting habitats, fragmenting and isolating these habitats from other areas
(e.g. Chick Logie Lagoon). The proposed action therefore is likely to impact on
threatened fish species and populations (if present) in the lagoon.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
No areas of critical habitat occur in the area.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
Recovery plans have only been established for two species.
Silver perch – Further research is required to determine the ecological needs of the Silver
perch’s life cycle and levels of flow required. The action proposed needs to consider the
improvement of fish passage through appropriate designs of new structures and
construction of fishways to allow for Silver perch to migrate as barriers limit or prevent
access to upstream habitats. It can be considered the proposal to be consistent with the
objectives of the recovery plan, as long as a managed regulator is constructed allowing
wetting phases during important migration periods.
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Trout cod – There is little evidence the breeding behaviour of Trout cod is disturbed by
regulated flow regimes, although there is the possibility these regulated flows will impede
movement patterns. As Trout cod have a small local home range and lack spawning
migration, Chick Logie East Lagoon should be managed to allow inflows when surplus
water is available. The proposed action can be considered consistent with the objectives
of the recovery plan.
(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.
From the seven KTP determined under the FM Act and 30 KTP under the TSC Act, four
are considered to be the most relevant to the current proposal.
Installation and operation of instream structures and other mechanisms that alter natural
flow regimes of rivers and streams
Prior to regulation the Murray River experienced periods of high and low water flows,
these flows have important ecological functions that native flora and fauna have adapted
to. Regulation has altered these flows, resulting in changes in size of flows, seasonality of
flow patterns, timing, variability, frequency and duration of floods. Altered natural flow
regimes may also affect the availability and quality of suitable habitat for many species.
Due to the possible presence of sulfidic sediments the proposed action is likely to
increase this KTP.
Degradation of native riparian vegetation along New South Wales water courses
The clearing of any native riparian vegetation to be removed on this site is considered
small, with the only need to clear is to allow for suitable access to the wetland for
construction purposes. The proposed action is unlikely to have a significant impact in this
respect because of the small area to be affected.
Removal of large woody debris from New South Wales rivers and streams
It is not expected that removal of large woody debris will have an affect as a result of the
proposal, as any removal will be small and would only be removed to allow suitable
access to the site for construction purposes. Given that any removal of woody debris
should be relatively small and can be realigned within the area to allow suitable access
and construction of the barrier, it is not expected to have an adverse affect on any
populations.
Predation by Gambusia holbrooki Girard, 1859 (Plague Minnow or Mosquito Fish)
An increased threat of predation by Mosquito fish possibly could result during the rewetting phase. Mosquito fish are able to establish in areas of poor water quality and
tolerate a range of conditions.
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Woodland birds
The following factors must be taken into account in making a determination under this
section:
(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
There are four vulnerable and one endangered woodland bird species, as listed under the
TSC Act, to have a former distribution range in the region (Atlas of NSW Wildlife 2007),
none of these species were observed during this assessment.
Red tailed black cockatoo (Calyptorhynchus banksii)
Red-tailed black cockatoo is the most widespread of all black-cockatoos and inhabits a
variety of habitats including riparian vegetation (DEC 2005). This specie is highly
selective with its diet with a main food of seeds from stringybark trees and in summer the
fruits of Buloke trees (Maron & Lill 2004). The loss of Buloke woodlands is thought to
be a major factor threatening the decline of this species as is the removal of hollowbearing trees and clearing of riparian areas (Maron & Lill 2004; DEC 2005). As no
clearing of native terrestrial vegetation is anticipated with this proposal it is unlikely the
proposed action will adversely effect the life cycle of any local populations (if present).
Brown treecreeper (Climacteris picumnus)
The distribution of the Brown treecreeper is related to the availability of nest hollows and
connection of remnant habitat enabling the species to disperse after breeding (MacNally
2006). The Brown treecreeper prefers woodlands with an open understorey, with areas
that are moderately grazed and a minimum of 200 ha of suitable habitat (Doerr et al
2006). The study area contains a good number of potential hollow-bearing trees (e.g. Red
gums) and the proposal does not pose a risk to causing fragmentation between remnant
vegetation patches. Therefore, due to the species large home range and the prevision of
alternative watering points in the vicinity, the proposed action is unlikely to adversely
affect the Brown treecreepers life cycle.
Swift parrot (Lathamus discolor)
This small parrot breeds in Tasmania during spring and summer then migrates to the
Australian mainland for the cooler months (Hingston et al 2004; DEC 2005). Due to this
species mobility and as no native vegetation is expected to be cleared, it is unlikely the
life cycle of the Swift parrot will be adversely impacted by this proposed action.
Black-chinned honeyeater – eastern subspecies (Melithreptus gularis gularis)
This largely nomadic bird prefers to inhibit drier open forests or woodlands dominated by
Box and Ironbark Eucalypt species (Garnett & Crowley 2000; DEC 2005). The specie
appears to be susceptible to fragmentation of terrestrial vegetation, being rarely
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discovered in small remnants. Due to the mobility of this species and as the proposed
action is not designed to remove vegetation, fragmentation of terrestrial remnants should
not occur. It is therefore unlikely the proposed action will place the specie at a risk of
extinction.
Grey-crowned babbler - eastern subspecies (Pomatostomus temporalis temporalis)
The grey-crowned babbler is the largest Australian babbler and inhabits open Box-Gum
woodlands and Box-Cypress pine and Open Box woodlands (DEC 2005). This specie has
a home range of approximately 10 ha and requires connectivity between remnants, due to
an inability to cross large open areas (DEC 2005). This species is a highly social bird,
fragmentation of habitat appears to be the biggest threat to their survival as it impacts on
the species social dynamics (Blackmore et al 2005). Chick Logie East Lagoon is not
considered significant habitat area for this species and as clearing of native vegetation,
which would result in fragmentation between remnants is not a requirement of this
proposal, it is unlikely the proposed action will affect this species life cycle.
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
No known endangered woodland bird populations exist in the area of Chick Logie East
Lagoon.
(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,
No known community’s of birds at Chick Logie East Lagoon are listed as an endangered
or critically endangered ecological community.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
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The area and habitat to be affected by this proposal is expected to become fragmented
from other wetlands and the Murray River. Although, this fragmentation is not expected
to modify habitat used by woodland birds or pose a risk to the long-term survival of any
populations. As woodland birds inhabit terrestrial habitats and have not been recorded to
directly be dependant on water for all parts of their life cycles and as long as alternative
water points are nearby, it is not expected that the installation of a barrier at Chick Logie
East Lagoon will impact on the habitat of these threatened woodland birds.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
No area of critical habitat has been recorded at Chick Logie East Lagoon.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
Recovery plans have not been established for these species.
(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.
Of the 30 KTP listed under the TSC Act and seven under the FM Act, three need to be
considered.
Alteration to the natural flow regimes of rivers and streams and their floodplains and
wetlands
The proposal of altering current flows into the wetland will affect the level of water
available. Woodland birds can tolerate fluctuations in water levels as long as other
watering sources are in the near vicinity, food abundance is not affected and habitat
fragmentation does not occur. Chick Logie East Lagoon has been identified to possibly
contain sulfidic sediments, acidification from these sediments may potentially occur after
the lagoon has been allowed to dry and then re-wet. This acidification can harm aquatic
organisms and in the long-term alter the vegetation structure, as vegetation not tolerant to
acid soils becomes replaced with acid tolerant plants. Therefore in the long-term the
proposed action may adversely effect populations of threatened species and increase the
impact of this KTP.
Removal of dead wood and dead trees
Any removal of dead wood or trees will reduce the availability of shelter and foraging
habitat for populations of the threatened community. Any removal of dead wood is
expected to be minimal and only necessary to gain access to the site and for the
construction of the barrier. This removal of woody debris can be elevated by realigning
within the lagoon and fringing vegetation. Therefore, it is considered unlikely that the
proposed action will increase any impacts on this key threatening process.
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Clearing of native vegetation
Any impact on native vegetation clearing is considered to be minimal. It is expected the
area for construction of the proposed barrier would be the only section of the lagoon to be
effected. As this is considered to be a small area the proposed action is unlikely to result
in the increase of this key threatening process.

Waterbirds
The following factors must be taken into account in making a determination under this
section:
(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
Two vulnerable waterbird specie as listed under the TSC Act, have a known distribution
range in the region (Atlas of NSW Wildlife 2007).
Magpie goose (Anseranas semipalmata)
The breeding season for the Magpie goose is dependant on the depth of water and density
and height of aquatic vegetation, with breeding stimulated by rainfall and flooding (Firth
& Davies 1961) and is unlikely to occur in south-eastern Australia (DEC 2005). Habitat
preference is for shallow wetlands with dense growth of rushes and sedges although can
be found grazing on land in terrestrial habitats (DEC 2005). The drainage of wetlands
appears to be a major threat to the survival of this specie as is modification and
degradation of habitat areas (DEC 2005). Considering the possibility of sulfidic
sediments, the proposed action is likely to have an impact on this specie life cycle.
Freckled duck (Stictonetta naevosa)
Freckled duck is a waterbird that prefers to inhabit permanent freshwater swamps and
creeks with heavy growth of cumbungi species (Firth 1965; DEC 2005). The species
breeds in large temporary swamps, has the capacity to breed outside regular breeding
periods when extensive flooding occurs and is forced to disperse during extensive inland
droughts to more permanent waters such as lakes and reservoirs (Firth 1965; DEC 2005).
The species is dependant on water as part of its life cycle, nesting usually in dense
vegetation at or near the water level. The proposed action of drying wetlands and altering
flood patterns is considered a threat to populations of Freckled ducks (DEC 2005). The
proposed action is likely to effect this species life cycle.
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
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No endangered populations of waterbirds have been recorded at Chick Logie East
Lagoon.
(c)

in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,

No waterbirds recorded at Chick Logie East Lagoon are listed as part of an ecological
community.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
The proposed action potentially may cause destruction or degradation of suitable
breeding habitat through the drying of the wetland, resulting in loss of aquatic vegetation
structure, in particular the loss of tall dense wetland vegetation that is used for nesting
and foraging. Due to the possibility of Chick Logie East Lagoon becoming acidified, the
proposed action is likely to adversely affect suitable habitat for these waterbirds.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
There is no critical habitat recorded in the designated area.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
Recovery plans have not been prepared for these threatened waterbirds.
(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.
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The alteration to the natural flow regime of the lagoon is the main KTP considered in
relation to waterbirds and the action proposed. The clearing of native vegetation and
woody debris is less relevant to the proposed action although still requires consideration.
Alteration to the natural flow regimes of rivers and streams and their floodplains and
wetlands
The process of drying Chick Logie East Lagoon will alter current flow regimes however,
as the lagoon is connected to the Murray River which is a regulated river, these current
flow regimes are not considered the natural flow. There is the possibility that Chick Logie
East Lagoon contains sulfidic sediments, therefore in altering flow regimes the proposed
action is likely to increase an adverse impact on this key threatening process.
Clearing of native vegetation
In undertaking the construction of the proposed action care needs to be taken if the
clearing of native vegetation is required. It is predicted that a relatively small amount of
vegetation may need to be cleared in order to install the barrier, it is important to consider
avoiding removal or destruction of any native vegetation and revegetating any disturbed
areas.
Removal of dead wood and dead trees
It is not expected that removal of large woody debris will have an affect as a result of the
proposal, as any removal is considered to be small and would only need to be removed to
allow suitable access to the site for construction purposes. Any dead wood that requires
removal can be realigned within the lagoon or riparian zones to maintain habitat areas.
The need for this realignment is considered to cover a small area and therefore the
proposed action is unlikely to increase the impact of this key threatening process.

Migratory Species Criteria
Of bird species recorded in the area two species are listed under International Migratory
Bird Agreements. Migratory birds have considerable mobility, they are able to exploit
resources and use other water bodies which potentially support suitable vegetation
structures. Chick Logie East Lagoon in comparison to the size of the catchment is a small
area, as there is potential for this proposal to affect many wetlands throughout the
catchment the area to be impacted on is considerably larger.

Great egret Ardea alba – CAMBA list only
Glossy ibis Plegadis falcinellus – CAMBA, JAMBA and CMS

An action has, will have, or is likely to have a significant impact on a migratory species if
it does, will, or is likely to:
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•

Substantially modify (including by fragmenting, altering fire regimes, altering
nutrient cycles or altering hydrological cycles), destroy or isolate an area of
important habitat1 of the migratory species:
(i) Fragmentation: The Murray River interconnects with Chick Logie East Lagoon
via the natural drainage pattern of Chick Logie and Snake Island Lagoons,
installing a barrier to control the flow of water into this wetland, fragmentation is
likely to occur. Due to the possibility of sulfidic sediments occurring in Chick
Logie East Lagoon, the proposed action has the possibility of modifying and
destroying habitat areas.
(ii) Alteration of fire regimes: The proposed action will not alter fire regimes.
(iii)Alteration of nutrient cycles: A pulse of nutrients into wetlands generally occurs
during a re-wetting event after a dry phase, this pulse drives secondary
productivity and benefits the ecological community in the long term (Reid and
Brooks 2000). This pulse of nutrient determines vegetation patterns and health,
which then determines the suitability of habitat for birds to breed and forage in.
Returning the lagoon to a more natural wetting and drying cycle is likely to
benefit the lagoon and in turn benefit the migratory bird species that visit the area.
Although, due to the possibility of the lagoon containing sulfidic sediments it is
possible the alteration in hydrological regime will impact on the nutrient cycle.
(iv) Alteration of hydrological cycles: The hydrological cycle of a wetland is
responsible for the composition structure and function of wetland communities,
the regulation of rivers has significantly altered the hydrology of wetlands. As
Chick Logie East Lagoon has been identified to possibly contain sulfidic sediment
any change in the hydrological cycle on Chick Logie, Snake Island or Chick
Logie East Lagoon possibly will have an impact on species that are dependant on
theses wetlands, causing changes in vegetation structure and impacting on the
abundance of food resources and suitable habitat.

•

Result in invasive species that is harmful to the migratory species becoming
established2 in an area of important habitat1 of the migratory species:

During dry periods wetland vegetation dies off, grasses and other dry land vegetation are
then provided with an opportunity to grow within the wetland. However, a drying phase
will also potentially remove invasive aquatic species allowing other aquatic species the
1

Area of important habitat is:
a) habitat utilised by a migratory species occasionally or periodically within a region that supports an
ecologically significant proportion of the population of the species, or
b) habitat utilised by a migratory species which is at the limit of the species range, or
c) habitat within an area where the species is declining.

2

Introducing an invasive species into the habitat may result in that species becoming established. An
invasive species may harm a migratory species by direct competition, modification of habitat, or predation.
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opportunity to re-establish during the re-wetting phase. With the finding that Chick Logie
East Lagoon possibility contains sulfidic sediment there is the potential for acid tolerant
species to establish and alter the vegetation diversity and composition of the wetland.
This alteration in vegetation structure potentially may impact on habitat areas for these
migratory species.
•

Seriously disrupt the lifecycle (breeding, feeding, migration or nesting
behaviour) of an ecologically significant proportion of the population of the
species:

Impacts on migratory birds as a result from the proposed action would potentially include
loss of wetland habitat, reduced food abundance and removal of nesting sites. As Chick
Logie East Lagoon is suffering degradation due to drought conditions it is not considered
a significant habitat area for migratory birds, therefore the proposed action is unlikely to
disrupt the local occurrence of any populations (if present).
Great egret (Ardea alba)
Great egrets breed in Australia in a variety of habitats around the edges of wetlands and
are considered common and widespread (Baxter 1994). The specie nests in trees and is a
territorial feeder foraging in the water for mollusc, amphibians and aquatic insects
(Baxter 1994). Estuarine mudflats have also been used as a summer-autumn or drought
refuge sites (Emison et al 1987).
Glossy ibis (Plegadis falcinellus)
Glossy ibis breed in Australia, do not use regular breeding sites and appear to wander
nomadically in search of feeding grounds (Lowe 1983). The species generally feeds in
small flocks in shallow freshwater swamps and mudflats.
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Chick Logie Lagoon
General assessment
Chick Logie Lagoon is situated on the northern side of the Murray River about 16 km
downstream of Howlong and is approximately 16.8 ha in area (Figure 5). Snake Island
Lagoon feeds Chick Logie Lagoon from the Murray River, which then flows into Chick
Logie East Lagoon. Therefore, any intervention with the flow of water into Snake Island
Lagoon will affect Chick Logie Lagoon, which in turn will affect Chick Logie East
Lagoon.
At the time of this inspection the lagoon was mostly dry and woody debris was observed
to be scattered throughout the lagoon. Chick Logie Lagoon was identified to have a low
rating in the potential for rehabilitation according to Roberts (2006) criteria of ecological
characteristics.

Figure 5. Chick Logie Lagoon at point 7339.
Source: DNR 2007

Water quality
Water quality parameters were collected from the north-west side of the lagoon (Table
21). For all parameters values were within the range typically recorded from billabongs
associated within the River Murray and its tributaries (Hillman 1986). Commence to flow
levels recorded for Chick Logie Lagoon at the Corowa gauge are 14,179 ML/day or 2.9
m (Green & Alexander 2003).
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Table 21. Water quality measured at Chick Logie Lagoon
Parameters
Temperature (ºC)
Conductivity (µs/cm)
Dissolved oxygen (mg/L)
pH
Turbidity (NTU)

32.43
124
9.99
9.52
136

Flora and fauna assessment
Vegetation
River red gums dominated the fringing vegetation, while Giant rush dominated the
aquatic vegetation surrounding over half of the lagoon (Table 22). No submerged
macrophytes were recorded and none of the species observed are listed on the TSC Act.
Chick Logie Lagoon falls within the known distribution area of three endangered
woodland ecological communities as listed under the TSC Act and two endangered
woodland ecological communities as listed under the EPBC Act, 7-part tests (Appendix
A) and significant criteria assessments have been completed (Appendix B).

Table 22. List of vegetation observed at Chick Logie Lagoon
Scientific name
Riparian zone
Acacia dealbata
Chloris truncata
Eucalyptus camaldulensis

Common name
Silver wattle
Windmill grass
River red gum

Aquatic zone
Algae
Carex spp.
Centipeda spp.
Elatine spp.
Juncus ingens
Juncus usitatus
Paspalum paspalodes
Persicaria hydropiper
Persicaria spp.

Unidentified green
Sedge
Sneeze weed
Waterwort
Giant rush
Common rush
Water couch
Water pepper
Knotweed
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Fish
Surveys undertaken at Chick Logie Lagoon recorded only one native fish species (Table
23 ; Gilligan et al 2007). Chick Logie Lagoon falls into the former distribution range of
five threatened fish species and one threatened population (Table 23; DPI 2006) a 7-part
test was completed for these species.
Table 23. List of fish species at Chick Logie Lagoon
Scientific name
Bidyanus bidyanus
Cyprinus carpio*
Gambusia holbrooki*
Hypseleotris spp.*
Maccullochella macquariensis
Maccullochella peelii peelii
Macquaria australasica
Mogurnda adspersa
Nannoperca australis

Common name
Silver perch
Carp
Mosquito fish
Carp-gudgeon
Trout cod
Murray cod
Macquarie perch
Purple spotted gudgeon
Southern pygmy perch

Status
V
I
I
N
E/e
v
V/e
EP
V

* Species surveyed by DPI 2007. Those in bold indicate native species present 2007. (FM Act - E =
Endangered; EP = Endangered population; V = vulnerable); (EBPC Act - e = endangered; v = vulnerable);
N = Native; I = Introduced.
Source: DPI 2006; Gilligan et al 2007.

Birds
Even with the lagoon being mostly dry a small number of waterbirds were observed to
inhabit the area (Table 24). This may be related to the proximity of Chick Logie Lagoon
to other inundated wetlands and the Murray River, these bird species are commonly
known to occur in the area and none of them are listed as threatened under the TSC Act or
on an international migratory bird agreement. The region includes the former distribution
range for a number of woodland and waterbirds listed under the TSC Act and migratory
bird agreements (Table 25; Atlas of NSW Wildlife 2007). It is reasonable to suggest not
all of these birds inhabit the lagoon, although relative assessments were conducted to
determine possible impacts as a result of the proposal.
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Table 24. List of bird species observed to occur at Chick Logie Lagoon
Scientific name
Woodland birds
Cacatua galerita
Dacelo novaeguineae
Platycercus eximius
Waterbirds
Anhinga melanogaster
Chenonetta jubata
Phalacrocorax carbo

Common name
Sulphur-crested cockatoo
Laughing kookaburra
Eastern rosella
Australian darter
Australian wood duck
Great cormorant

Table 25. List of bird species with a distribution range incorporating Chick Logie Lagoon
Scientific name
Common name
Status / Treaty
Woodland birds
Red tailed black cockatoo
V
Calyptorhynchus banksii
Brown treecreeper
V
Climacteris picumnus
Swift parrot
E
Lathamus discolor
Hooded robin (south eastern
V
Melanodryas cucullata
form)
cucullata
V
Melithreptus gularis gularis Black-chinned honeyeater
(eastern subspecies)
Grey-crowned babbler
V
Pomatostomus temporalis
(eastern subspecies)
temporalis
Regent honeyeater
E
Xanthomyza phrygia
Waterbirds
Anseranas semipalmata
Ardea alba
Grus rubicunda
Plegadis falcinellus
Stictonetta naevosa

Magpie goose
Great egret
Brolga
Glossy ibis
Freckled duck

V
C
V
C/J/M
V

E = Endangered; V = Vulnerable; C = CAMBA; J = JAMBA; R = ROKAMBA; M = CMS.
Source: Atlas of NSW Wildlife 2007.

Mammals, Reptiles and Amphibians
It can be considered that mammals and reptiles are dependant on wetlands as they require
access to water, although few actually spend their entire life cycle in wetlands. Cattle
have access to the lagoon as a watering point. The only other mammals observed at the
lagoon were a number of Eastern grey kangaroos (Macropus giganteus).
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A Southern brown tree frog (Litoria ewingi) was heard calling in the marsh area of the
lagoon, no reptiles were observed and a freshwater mussel shell was collected from the
shorelines. None of these species are listed under the TSC Act.

Sulfidic sediments
There is a possibility that Chick Logie Lagoon contains sulfidic sediments (Baldwin
2006). Therefore there is a possibility that on drying the wetland allowing oxidisation to
occur, the lagoon may become acidic. This acidic state poses a risk to aquatic biota and
fringing vegetation as well as aesthetic concerns.

7-Part test
(Environment Planning and Assessment Act 1979 203 PART 1, SECTION 5A(2))

Native fish
The following factors must be taken into account in making a determination under this
section:
(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
No threatened fish species were recorded during recent surveys. Chick Logie Lagoon is
within the former distribution range of vulnerable and endangered fish species.
Silver perch (Bidyanus bidyanus)
Silver perch is listed as vulnerable under the FM Act, is a moderate to large freshwater
fish that prefers fast-flowing, open-waters although it will inhabit warm, sluggish water
as long as cover is provided by large woody debris and weeds (DEC 2005). The natural
distribution includes the Murray River area (DPI 2006). Silver perch have distinct
migratory movements, migrating upstream to spawn in spring and summer (Morris et al
2001; DEC 2005). Due to possible sulfidic sediment presence the proposed action is
likely to affect this specie life cycle.
Trout cod (Maccullochella macquariensis)
Formerly distributed widely in the upper reaches of the Murray-Darling River system, the
only known surviving wild population of Trout cod now occurs in the Murray River
below Yarrawonga (Morris et al 2001; Ebner et al 2003) and appears to be related to
habitat availability (DPI 2006). In the Murray River this species occurs in a distinct
habitat type consisting of various substrates and in streams with cover of snags and
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woody debris (Morris et al 2001; DPI 2006). Modification to natural flow regimes and
temperature can lead to spawning failures, reduced opportunities for dispersal and
reduced habitat quality (DPI 2006). There is little evidence to suggest breeding behaviour
is disturbed by regulated flow regimes and the primary impact of barriers appears to
relate to the species ability to recolonise areas of suitable habitat (DPI 2006). Due to the
degradation of the lagoon as a result of drought conditions and grazing it is reasonable to
suggest Chick Logie Lagoon is not an important habitat area for Trout cod, although the
possible presence of sulfidic sediments is likely to cause an impact on this species life
cycle (if present).
Murray Cod (Maccullochella peelii peelii)
The Murray cod is a large freshwater fish with similar life history strategies as the Trout
cod (Koehn & Harrington 2006). The Murray cod diet relies on a few large aquatic prey
species, since regulation of rivers shifts in prey abundance has resulted and a limited
diversity and abundance of species (e.g. Silver perch) is now available (Ebner 2006).
There is little evidence Murray cod use temporary floodplain habits during their life
cycle, flooding does not appear to trigger spawning and Murray cod will spawn in a wide
range of flow conditions (Koehn & Harrington 2006). Based on this knowledge it is
reasonable to suggest the proposed action is unlikely to adversely effect the life cycle of
the Murray cod, although the possible presence of sulfidic sediments is likely to effect
any populations (if present).
Macquarie perch (Macquaria australasica)
Macquarie perch former distribution was widespread throughout the Murray-Darling
Basin, the species natural distribution is now fragmented and consists generally of small
discrete populations with the largest natural population occurring in Lake Dartmouth and
the Mitta Mitta River (Appleford et al 1998; DEC 2005). A range of habitats are occupied
by this specie, ranging from small upland streams to larger deeper rivers also including
lake habitats (Ingram et al 2000; DEC 2005). Due to possible presence of sulfidic
sediments in Chick Logie Lagoon the proposed action is likely to have an impact on any
populations of species present in the lagoon.
Southern pygmy perch (Nannoperca australis)
The decline in populations of Southern pygmy perch is regarded to be an influence of
habitat degradation and introduced predatory fish (Ebner et al 2003). Southern pygmy
perch is a small fish (~65 – 85 mm) that feeds on epiphytic macroinvertebrates occurring
in patches of dense macrophyte growth (Warfe & Barmuta 2004) and is absent from
much of the Murrumbidgee and Murray River systems (Ebner et al 2003). Chick Logie
Lagoon is not considered an important habitat area for Southern pygmy perch and
therefore it is reasonable to suggest the proposed action is unlikely to have an adverse
impact on the specie life cycle. Although due to possible presence of sulfidic sediment is
likely to cause an impact.
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the

98

Water Saving Through Wetland Drying – Albury to Corowa
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
Purple spotted gudgeon - Western population (Mogurnda adspersa)
Formerly distributed throughout the entire Murray-Darling drainage system, western
populations of the Purple spotted gudgeon is now extremely rare in inland NSW (Morris
et al 2001; DEC 2005). The decline of this specie has been correlated with the invasion of
Mosquito fish, habitat destruction and loss of macrophytes (Morris et al 2001). The
species prefers slow-moving or still waters of rivers, creeks and billabongs, often areas
with weeds, rocks or snags (DPI 2006). Chick Logie Lagoon is not thought to contain
significant habitat areas for populations of Purple spotted gudgeon, although the possible
presence of sulfidic sediments suggests the proposed action is likely to have an adverse
impact on this species life cycle.
(c)

in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,

Aquatic ecological community in the natural drainage system of the lower Murray River
catchment
This community includes all native fish and aquatic invertebrates within all natural
creeks, rivers, and associated lagoons, billabongs and lakes of the regulated Murray River
below Lake Hume, including Chick Logie Lagoon. The area of this endangered
ecological community which would be affected by this proposal suffers degradation
already due to the alteration in natural flow regimes as a result of river regulation and
current drought conditions. The possible presence of sulfidic sediments potentially will
increase the degradation of this wetland and is possible to adversely affect the local
occurrence of this community.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
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Disturbance is a defining factor of many wetlands, the development of barriers across
water ways obstructs fish migrations, fragment populations and prevents access to
spawning and feeding habitats. The proposed action is likely to remove and modify
exiting habitats, fragmenting and isolating these habitats from other areas, possibly
causing fish mortality as species become stranded in the drying lagoon.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
No areas of critical habitat occur in the area.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
Recovery plans for Silver perch and Trout cod have been established.
Silver perch – Further research is required to determine the ecological needs of the Silver
perch’s life cycle and levels of flow required. As long as the barrier is managed to allow
for a wetting phase and as construction is occurring outside the important migration
period (spring-summer) the proposal would be considered to be consistent with the
objectives of the recovery plan.
Trout cod – There is little evidence the breeding behaviour of Trout cod is disturbed by
regulated flow regimes, although there is the possibility these regulated flows will impede
movement patterns. As long as Chick Logie Lagoon is managed to allow for a re-wetting
phase after a dry phase, which therefore provides opportunities for Trout cod to enter the
lagoon, it can be considered the proposed actions are consistent with the objectives of the
recovery plan.
(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.
From the seven KTP determined under the FM Act and 30 under the TSC Act, four are
considered to be the most relevant to the current proposal.
Installation and operation of instream structures and other mechanisms that alter natural
flow regimes of rivers and streams
Prior to regulation the Murray River experienced periods of high and low water flows,
these flows have important ecological functions that native flora and fauna have adapted
to. Regulation has altered these flows, resulting in changes in size of flows, seasonality of
flow patterns, timing, variability, frequency and duration of floods. Altered natural flow
regimes may also affect the availability and quality of suitable habitat for many species.
As Chick Logie Lagoon possibly contains sulfidic sediments the changing of flow
regimes possibly could have an adverse impact.
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Degradation of native riparian vegetation along New South Wales water courses
The clearing of any native riparian vegetation to be removed on this site is considered
small, with the only need to clear is to allow for suitable access to the wetland for
construction purposes. The proposed action is unlikely to have a significant impact in this
respect because of the small area to be affected and consideration to revegetating
disturbed areas should be made.
Removal of large woody debris from New South Wales Rivers and streams
It is not expected that removal of large woody debris will have an affect as a result of the
proposal, as any removal will be small and would only be removed to allow suitable
access to the site for construction purposes. The need for removal can be elevated by
realigning any dead wood in the riparian and aquatic zones to maintain these habitat and
foraging areas. Therefore, due to the small area that would be affected by realigning of
woody debris, the proposed action is unlikely to have a significant threat.
Predation by Gambusia holbrooki Girard, 1859 (Plague Minnow or Mosquito Fish)
An increased threat of predation by Mosquito fish possibly could result during the rewetting phase. Mosquito fish are able to establish in areas of poor water quality and
tolerate a range of conditions.

Woodland birds
The following factors must be taken into account in making a determination under this
section:
(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
Within the area a diversity of woodland birds occur, it is reasonable to suggest that not all
of these birds inhabit in the vegetation directly fringing the lagoon, additionally within
the total landscape an extensive area of suitable habitat for woodland birds does exist.
Two endangered and five vulnerable woodland bird species have a known distribution in
the region (Atlas of NSW Wildlife 2007), although were not observed during this field
inspection.
Red-tailed black cockatoo (Calyptorhynchus banksii)
Red-tailed black cockatoo is the most widespread of all black-cockatoos and inhabits a
variety of habitats including riparian vegetation (DEC 2005). This specie is highly
selective with its diet with a main food source all year consisting of seeds from
stringybark trees and in summer the fruits of Buloke trees (Maron & Lill 2004). The loss
of Buloke woodlands is thought to be a major factor threatening the decline of this
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species as is the removal of hollow-bearing trees and clearing of riparian areas (Maron &
Lill 2004; DEC 2005). The proposed action is not associated with clearing of vegetation
and therefore it is reasonable to suggest it is unlikely will have an adverse impact of the
Red-tailed black cockatoo’s life cycle.
Brown treecreeper (Climacteris picumnus)
Brown treecreepers prefer woodlands with an open understorey and generally require an
area of at least 200 ha of suitable habitat (Doerr et al 2006). Specialising in foraging on
fallen timber and tree trunks for insects and nesting in tree hollows, this specie requires
connectivity between terrestrial habitat remnants for its ability to disperse (MacNally
2006). Due to the species large home range and the prevision of alternative watering
points in the vicinity including the Murray River, the proposed action is unlikely to
adversely affect the Brown treecreepers life cycle.
Swift parrot (Lathamus discolor)
This small parrot breeds in Tasmania during spring and summer then migrates to the
Australian mainland for the cooler months (Hingston et al 2004; DEC 2005). Due to this
species mobility and as no native vegetation is expected to be cleared, it is unlikely the
life cycle of the Swift parrot will be adversely impacted by this proposed action.
Hooded robin – south eastern form (Melanodryas cucullata cucullata)
The Hooded robin is considered a sedentary specie although has been known to have
local seasonal movements, with a home range varying from 10 to 30 hectares during
breeding and non-breeding seasons (DEC 2005). This specie prefers lightly wooded areas
featuring mature eucalypts, saplings, some small shrubs and a ground layer of native
grasses (Garnett & Crowley 2000; DEC 2005). Clearing and fragmentation appear to be
the major threats to this specie decline (Garnett & Crowley 2000). It is reasonable to
suggest the proposed action will not pose an adverse risk to this specie as no habitat area
is expected to be cleared or fragmented.
Black-chinned honeyeater – eastern subspecies (Melithreptus gularis gularis)
This largely nomadic bird prefers to inhibit drier open forests or woodlands dominated by
Box and Ironbark species (Garnett & Crowley 2000; DEC 2005). The specie appears to
be susceptible to fragmentation of terrestrial vegetation, being rarely discovered in small
remnants (Garnett & Crowley 2000). Due to the mobility of this species and as the
proposed action is not designed to remove vegetation, fragmentation should not occur. It
is therefore unlikely the proposed action will place the specie at a risk of extinction.
Grey-crowned babbler (Pomatostomus temporalis temporalis)
The grey-crowned babbler is the largest Australian babbler and inhabits open forest and
woodland, acacia shrubland and farmlands (Garnett & Crowley 2000; DEC 2005). This
specie has a home range of approximately 10 ha and requires connectivity between
remnants, due to an inability to cross large open areas and for social interactions with
other individuals (Garnett & Crowley 2000; DEC 2005). Chick Logie Lagoon is not
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considered significant habitat for this species and therefore the proposed action is
unlikely to affect this species life cycle.
Regent honeyeater (Xanthomyza Phrygia)
Regent honeyeater is known to occur in the study region and is listed as endangered
under the TSC Act (Atlas of NSW Wildlife 2007). This specie is largely dependant on
nectar from flowering trees in Box-Ironbark woodlands or from mistletoe in Casuarina
forests, preferring habitats that contain a high species abundance and richness (Dingle
2004). A generalist forager known to undertake large-scale nomadic movements, this
specie is reliant on large mature trees and is threatened by the loss of these trees,
fragmentation and degradation of habitat (Garnett & Cowley 2000; DEC 2005). It is
considered that this species life cycle is unlikely to be effected by this proposal, such that
a viable local population of the species will be placed at risk of extinction.
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
There are no endangered woodland bird populations known to occur within the region.
(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,
No woodland birds in the region are listed as an ecological community.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
The habitat which is expected to be removed, modified, isolated or fragmented by this
proposed action relates to aquatic habitats rather then terrestrial habitats. As woodland
birds inhabit terrestrial habitats and have not been recorded to directly be dependant on
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wetlands for all parts of their life cycles and as alternative watering points are in the near
vicinity, food abundance and suitable habitat areas are not disturbed, it is not expected
that the installation of a barrier to initiate drying and wetting of these wetlands will
impact on these threatened woodland birds. Providing when surplus water flows become
available, barriers are removed or opened to allow the wetlands to refill.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
No critical habitat is designated at Chick Logie Lagoon.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
Currently to date there has been no recovery plans prepared for these birds.
(g) whether the action proposed constitutes or is part of a key threatening process
or is likely to result in the operation of, or increase the impact of, a key
threatening process.
There are 30 KTP currently listed under the TSC Act, one of these processes (alteration to
the natural flow regimes) is considered in relation to the proposed action, while another
two processes (clearing native vegetation and removal of woody debris) are mentioned as
a possibility of having an impact.
Alteration to the natural flow regimes of rivers and streams and their floodplains and
wetlands
Alteration to the natural flow regimes can occur through reducing or increasing water
flows, alternating seasonal flow patterns, changing the frequency, timing, magnitude,
variability and duration of flow. Altered flow regimes may also affect the availability and
quality of suitable habitat for many species. All wetland communities to some degree are
associated with terrestrial habitats, during a prolonged dry period the species composition
of these terrestrial zones fringing wetlands potentially could change to species more
characteristic of un-flooded areas. Woodland birds are able to tolerate fluctuating water
levels, as long as this fluctuation does not affect food abundance, degrade habitat
availability and alternate water sources are nearby. As long as the wetlands, when water
flows become surplus are re-wetted, there is unlikely to be a long-term impact.
Unfortunately due to the possible presence of sulfidic sediments any drying and rewetting is likely to cause acidification and increase the impact of this KTP.
Clearing of native vegetation
The clearing of any native vegetation on this site is considered small, the only need to
clear would be to allow for suitable access to the wetland for construction purposes and
installation of the barrier. The proposed action is unlikely to have a significant impact in
this respect, because of the small area to be affected, as long as avoiding disturbing
hollow bearing trees and revegetation of any disturb areas are considered.
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Removal of dead wood and dead trees
It is not expected that removal of dead wood or trees will have an affect as a result of the
proposal, as any removal is considered to be small and would only need to be removed to
allow suitable access to the site for construction purposes. The need for removal can be
elevated by realigning any dead wood in the riparian and aquatic zones to maintain these
habitat and foraging areas. Therefore, due to the small area that would be affected by any
realigning of woody debris, the proposed action is unlikely to have a significant threat,
again as long as disturbance to hollow bearing trees (dead or alive) is avoided.

Waterbirds
The following factors must be taken into account in making a determination under this
section:
(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
Three vulnerable waterbird species as listed under the TSC Act, have a former
distribution range within the region (Atlas of NSW Wildlife 2007).
Magpie goose (Anseranas semipalmata)
The breeding season for the Magpie goose is dependant on the depth of water and density
and height of aquatic vegetation, with breeding stimulated by rainfall and flooding (Firth
& Davies 1961) and breeding is unlikely to occur in south-eastern Australia (DEC 2005).
Habitat preference is for shallow wetlands with dense growth of rushes and sedges
although can be found grazing on land in terrestrial habitats (DEC 2005) and will travel
hundreds of kilometres during dry seasons to perennial swamps (Garnett & Cowley
2000). The drainage of wetlands appears to be a major threat to the survival of this specie
as is modification and degradation of habitat areas including the invasion of
environmental weeds (Garnett & Cowley 2000; DEC 2005). Chick Logie Lagoon is not
considered a significant habitat area and the specie is unlikely to breed in the area, it is
reasonable to suggest no adverse impact from the proposal will occur, however as the
lagoon possibly contains sulfidic sediments it is likely the proposed action will have an
impact.
Freckled duck (Botaurus poiciloptilus)
Freckled duck is a waterbird that prefers to inhabit permanent freshwater swamps and
creeks with heavy growth of cumbungi and lignum species (Garnett & Cowley 2000;
DEC 2005). The species breeds in large temporary swamps and is forced to disperse
during extensive inland droughts to more permanent waters such as lakes and reservoirs
(Garnett & Cowley 2000). The species is dependant on water as part of its life cycle,
nesting usually in dense vegetation at or near the water level. The proposed action of
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drying wetlands and altering flood patterns is considered a threat to populations of
Freckled ducks (DEC 2005). Chick Logie Lagoon dose not support an abundance of
dense vegetation at or near the water level and can be considered not to be a significant
habitat area for the Freckled duck, therefore the action proposed is unlikely to have an
adverse effect on the viability of the species. Due to possible sulfidic sediments in the
lagoon it is likely the proposed action will have an impact on habitat associated with the
lagoon.
Brolga (Grus rubicunda)
The Brolga is one of Australia’s largest flying birds with a sparse distribution across the
southern part of Australia, yet still abundant in the northern tropics (DEC 2005). This
specie is dependant on wetlands, nesting on islands or on mounds in shallow water,
although often feeds in dry grassland or ploughed paddocks (Leslie 2001; DEC 2005).
Chick Logie Lagoon is not considered a significant habitat area for the Brolga, therefore
it is reasonable to suggest the proposed action is unlikely to have an adverse impact on
this specie life cycle.
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
No endangered populations of waterbirds have been recorded in the study region.
(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,
No waterbirds recorded in the study region are listed as part of an ecological community.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
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The proposed action potentially may cause destruction or degradation of suitable
breeding habitat through the drying of the wetland, resulting in loss of aquatic vegetation
structure, in particular the loss of tall dense wetland vegetation that is used for nesting
and foraging. Fragmentation or isolation of habitat from other areas can be caused during
the drying phase and unless a timely re-wetting phase is initiated the vegetation structure
of the wetland could be altered to one characteristic of un-flooded areas. The lagoon is
not considered to contain a significant area of known habitat for populations of these
waterbirds. As a result of possible sulfidic sediments being present habitat removal,
modification, fragmentation or isolation occurring from the proposed action is likely to
have an effect on the long-term survival of these species in the locality.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
There is no critical habitat recorded in the designated area.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
No recovery plans have been established for these waterbird species.
(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.
The alteration to the natural flow regime of the wetlands is the main key threatening
process, under the TSC Act, considered in relation to waterbirds and the action proposed.
The clearing of native vegetation and woody debris are also important.
Alteration to the natural flow regimes of rivers and streams and their floodplains and
wetlands
The process of installing barriers to the lagoon will alter current flow regimes. Periods of
high flow are just as important as a drying phase, although the failure of an adequate
inflow of water into a wetland after a drying process may fail to provide connectivity
between rivers, floodplains and other wetlands, preventing the drought-recovery process
of aquatic organisms. This failure of adequate inflow of water can effect the reestablishment of aquatic vegetation which is important to the life cycles of these
waterbirds. The re-wetting of the lagoon after a dry down, due to the possible presence of
sulfidic sediments, is likely to cause the lagoon to become acidic and cause
deoxygenation of the water column, therefore increasing the impact of this KTP.
Clearing of native vegetation
The clearing of any native vegetation on this site is considered small, the only need to
clear would be to allow for suitable access to the wetland for construction purposes. The
proposed action is unlikely to have a significant impact in this respect, because of the
small area to be affected and as long as revegetating areas that are disturbed is
considered.
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Removal of dead wood and dead trees
It is not expected that removal of large woody debris will have an affect as a result of the
proposal, as any removal is considered to be small and would only need to be removed to
allow suitable access to the site for construction purposes. Any removal that is required
can be elevated by realigning the woody debris within either the creek channels or
riparian zones. Therefore, the proposed action is unlikely to increase the impact of this
key threatening process.

Migratory Species Criteria
Two migratory bird species have a distribution range within Chick Logie Lagoon (Atlas
of NSW Wildlife 2007).
Great egret Ardea alba
Glossy ibis Plegadis falcinellus

- CAMBA only
- CAMBA, JAMABA & CMS

Administrative Guidelines on Significance, Environment Protection and
Biodiversity Conservation Act 1999
An action has, will have, or is likely to have a significant impact on a migratory species if
it does, will, or is likely to:
•

Substantially modify (including by fragmenting, altering fire regimes, altering
nutrient cycles or altering hydrological cycles), destroy or isolate an area of
important habitat1 of the migratory species:

The wetlands located in the Lower Murray River Catchment are extensive and provide a
range of habitats for many migratory species. Potential impacts that may result from the
proposed action will be limited as a consequence of the number of wetlands occurring
within the region.
i)

Fragmentation: Migratory bird species are vulnerable to modification of habitat.
Due to these species mobility and as this wetland is already experience forms of
degradation, the proposed action is unlikely to cause further fragmentation of
suitable habitat for these migratory bird species. The possible presence of sulfidic
sediments does pose a risk of fragmenting the wetland if a drying and wetting
phase is adopted.

1

Area of important habitat is:
a) habitat utilised by a migratory species occasionally or periodically within a region that supports an
ecologically significant proportion of the population of the species, or
b) habitat utilised by a migratory species which is at the limit of the species range, or
c) habitat within an area where the species is declining.
2
Introducing an invasive species into the habitat may result in that species becoming established. An invasive species
may harm a migratory species by direct competition, modification of habitat, or predation.
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ii)

Alteration of fire regimes: The proposed action will not alter fire regimes.

iii)

Alteration of nutrient cycles: Flooding of wetlands after a drying phase provides
a pulse of nutrients to wetlands driving secondary productivity and benefits the
ecological community in the long term (Reid & Brooks 2000). Wetting a wetland
that possibly contains sulfidic sediments, after a dry phase possibly can alter the
structure, function and health of the wetland.

iv)

Alteration of hydrological cycles: The hydrological cycle of a wetland is
responsible for the composition structure and function of wetland communities.
Regulation of rivers has significantly altered the hydrology of many wetlands with
many wetlands either more permanently inundated or more permanently dry.
Appropriate management of the structures should allow a more natural wetting
and drying cycle to occur enhancing the secondary productivity of these wetlands
therefore providing food resources and habitat for migratory birds. Due to Chick
Logie Lagoons possible finding of containing sulfidic sediments, any alteration to
the hydrological cycle has the possibility of adversely affecting the lagoon and
associated habitats.

•

Result in invasive species that is harmful to the migratory species becoming
established2 in an area of important habitat1 of the migratory species:

During the dry down phase it is advisable that stock be restricted from the areas fringing
the lagoon. This will prevent the effects of trampling and pugging the creek edges which
can lead to destruction of vegetation and soil profile and the introduction of weeds and
nutrients. Continuing a monitoring program on the study sites is recommended to elevate
any potential of invasive species becoming established.
•

Seriously disrupt the lifecycle (breeding, feeding, migration or nesting
behaviour) of an ecologically significant proportion of the population of the
species:

Due to these species mobility and as these wetlands already experience forms of
degradation or are not considered significant habitat areas, the proposed action is unlikely
to disrupt the life cycles of migratory birds. Although due to possible sulfidic sediment
presence the proposed action potentially in the long-term is likely to have an effect on
suitable habitat areas.
Great egret (Ardea alba)
Great egrets breed in Australia in a variety of habitats around the edges of wetlands and
are considered common and widespread (Baxter 1994). Egrets nest in trees and are
territorial feeders foraging in the water for mollusc, amphibians and aquatic insects.
Estuarine mudflats have also been used as a summer-autumn or drought refuge sites
(Emison et al 1987).
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Glossy ibis (Plegadis falcinellus)
Glossy ibis breed in Australia, do not use regular breeding sites and appear to wander
nomadically in search of feeding grounds (Lowe 1983). The species generally feeds in
small flocks in shallow freshwater swamps and mudflats and is an opportunistic or
irregular breeder (Leslie 2001).
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Snake Island Lagoon
General assessment
Snake Island Lagoon is located on the northern side of the Murray River 18 km
downstream of Howlong. The lagoon is located within the Quatt Quatta State Forest
adjoining Snake Island Travelling Stock Reserve with the western boundary
predominantly cleared (Figure 6). The lagoon is approximately 11.9 ha in size, dominated
by River red gum forest and has a shoreline characterised by rushes.

Figure 6. Snake Island Lagoon at point 7312.
Source: DNR 2007.

Water Quality
Water quality measurements were collected at the northern edge of the lagoon (Table 26).
For all parameters values were within the range typically recorded from billabongs
associated within the River Murray and its tributaries (Hillman 1986). Commence to flow
levels recorded for Snake Island Lagoon at the Corowa gauge are 11,653 ML/day or 2.5
m (Green & Alexander 2003).
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Table 26. Water quality measured at Snake Island Lagoon
Parameters
Temperature (ºC)
Conductivity(µs/cm)
Dissolved oxygen (mg/L)
pH
Turbidity (NTU)

29.48
44
7.04
7.68
87.5

Flora and Fauna assessment
Vegetation
The fringing vegetation at Snake Island Lagoon is dominated by River red gums with an
understorey consisting of pasture grasses. Aquatic vegetation was dominated by Giant
rush and no submerged macrophytes were observed. None of the vegetation observed is
listed under the TSC Act (Table 27). Snake Island Lagoon falls within the known
distribution area of three endangered woodland ecological communities as listed under
the TSC Act and two endangered woodland ecological communities as listed under the
EPBC Act, 7-part tests (Appendix A) and significant criteria assessments as required,
have been completed (Appendix B).
Table 27. List of fringing vegetation observed at Snake Island Lagoon
Scientific name
Riparian zone
Acacia dealbata
Eucalyptus albens
Eucalyptus camaldulensis
Eucalyptus melliodora

Aquatic zone
Algae
Juncus ingens
Persicaria decipiens
Persicaria hydropiper

Common name
Silver wattle
White box
River red gum
Yellow box
Pasture grasses (e.g. thistles,
kikuyu)
Unidentified red
Giant rush
Slender knotweed
Water pepper
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Fish
Snake Island Lagoon is located in the former distribution range of six threatened fish
species (Table 28; DPI 2006). None of these species were observed during recent
surveys, although four native fish that are listed as part of the Lower Murray River
Catchment endangered ecological community were observed (Table 28; Gilligan et al
2007).
Table 28. List of fish species at Snake Island Lagoon
Scientific name
Bidyanus bidyanus
Carassius auratus*
Craterocephalus stercusmuscarum*
Cyprinus carpio*
Gambusia holbrooki*
Hypseleotris spp.*
Maccullochella macquariensis
Maccullochella peelii peelii
Macquaria australasica
Mogurnda adspersa
Nannoperca australis
Perca fluviatilis*
Philypnodon grandiceps*
Retropinna semoni*

Common name
Silver perch
Goldfish
Fly-speckled hardyhead
Carp
Mosquito fish
Carp-gudgeon
Trout cod
Murray cod
Macquarie perch
Purple spotted gudgeon
Southern pygmy perch
Redfin perch
Flat-headed gudgeon
Australian smelt

Status
V
I
N
I
I
N
E/e
v
V/e
EP
V
I
N
N

* Species surveyed by DPI 2007. Those in bold indicate native species present 2007. (FM Act - E =
Endangered; EP = Endangered population; V = vulnerable); (EBPC Act - e = endangered; v = vulnerable);
N = Native; I = Introduced.
Source: DPI 2006; Gilligan et al 2007.

Birds
The bird species observed at Snake Island Lagoon are common species occurring along
the Murray River, none of these species are listed under the TSC Act (Table 29). Snake
Island Lagoon is situated in the distribution range of 11 threatened and two migratory
bird species (Table 30).
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Table 29. List of bird species observed to occur at Snake Island Lagoon
Scientific name
Woodland birds
Cacatua galerita
Platycercus eximius
Waterbirds
Anhinga melanogaster
Ardea alba
Ardea intermedia
Egretta novaehollandiae

Common name
Sulphur-crested cockatoo
Eastern rosella
Australian darter
Great egret
Intermediate egret
White-faced heron

Table 30. List of bird species with a distribution range at Snake Island Lagoon
Scientific name
Woodland birds
Calyptorhynchus banksii
Climacteris picumnus
Lathamus discolor
Melanodryas cucullata
cucullata
Melithreptus gularis gularis

Common name

Pomatostomus temporalis
temporalis
Xanthomyza phrygia

Red tailed black cockatoo
Brown treecreeper
Swift parrot
Hooded robin (south eastern
form)
Black-chinned honeyeater
(eastern subspecies)
Grey-crowned babbler
(eastern subspecies)
Regent honeyeater

Waterbirds
Ardea alba
Anseranas semipalmata
Grus rubicunda
Plegadis falcinellus
Stictonetta naevosa

Great egret
Magpie goose
Brolga
Glossy ibis
Freckled duck

Status / Treaty
V
V
E
V
V
V
E
C
V
V
C/J/M
V

Those in bold indicate species observed during 2007 survey. V = Vulnerable; E = Endangered; C =
CAMBA; J = JAMBA; M = CMS.
Source: Atlas of NSW Wildlife 2007.

Mammals, Reptiles and Amphibians
During this inspection period no fauna species, mammal, amphibian or reptile were
observed in the Snake Island Lagoon area. The vulnerable Squirrel glider has a
distribution range incorporating the lagoon, this specie was not observed and a 7-part test
was completed to determine possible impacts.
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Sulfidic sediments
The occurrence of sulfidic sediments in inland wetlands is not uncommon. Acid sulfate
soils are formed after the soils naturally occurring iron sulfides become exposed to air
and oxidise, thus forming sulfuric acid. Upon re-wetting the acid is released and wetlands
become acidic. Snake Island Lagoon has recorded a possibility of containing sulfidic
sediments (Baldwin 2006). Therefore, the process of drying and wetting Snake Island
Lagoon possibly can pose a risk of becoming acidic. As Snake Island Lagoon is the start
of a natural drainage pattern for Chick Logie Lagoon and Chick Logie East Lagoon, any
works conducted on Snake Island Lagoon will intern effect the other two lagoons.

7-Part Test
(Environment Planning and Assessment Act 1979 203 PART 1, SECTION 5A(2))

Native Fish
The following factors must be taken into account in making a determination under this
section:
(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
Snake Island Lagoon falls in the former distribution range of two vulnerable fish species
(Silver perch and Southern pygmy perch), two endangered fish species (Macquarie perch
and Trout cod) as listed under the FM Act and one vulnerable species (Murray cod) as
listed under the EPBC Act (DPI 2006). None of these species were observed during the
DPI field survey in March 2007.
Silver perch (Bidyanus bidyanus)
Silver perch is a moderate to large freshwater native fish that prefers fast-flowing, openwaters although it will inhabit warm, sluggish water as long as cover is provided by large
woody debris and weeds, with a distribution occurring in the Murray River area (DPI
2006). Silver perch have distinct migratory movements, migrating upstream to spawn in
spring and summer, this behaviour is believed to be related to providing suitable area for
eggs and larvae to float downstream (Morris et al 2001; DEC 2005). Therefore the
construction of barriers will impede the passage of this species into Snake Island Lagoon.
The management of the barrier to provide opportunities for Silver perch to migrate into
the lagoon during times when surplus water flows are available is likely to reduce any
initial impact on this species life cycle.
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Trout cod (Maccullochella macquariensis)
Formerly distributed widely in the upper reaches of the Murray-Darling River system, the
only known surviving wild population of Trout cod now occurs in the Murray River
below Yarrawonga (Morris et al 2001; Ebner et al 2003) and appears to be related to
habitat availability (DPI 2006). In the Murray River this species occurs in a distinct
habitat type consisting of various substrates and in streams with cover of snags and
woody debris (Morris et al 2001; DPI 2006). There is little evidence to suggest breeding
behaviour is disturbed by regulated flow regimes and the primary impact of barriers
appears to relate to the species ability to recolonise areas of suitable habitat (DPI 2006).
Snake Island Lagoon is not considered an important habitat area for this species.
Although the possibility of sulfidic sediments in the lagoon indicates the proposed action
is likely to have an impact on this specie (if present).
Murray Cod (Maccullochella peelii peelii)
The Murray cod is a large freshwater fish with similar life history strategies as the Trout
cod (Koehn & Harrington 2006). The Murray cod diet relies on a few large aquatic prey
species (e.g. Silver perch), since regulation of rivers shifts in prey abundance has resulted
and a limited diversity and abundance of species is now available (Ebner 2006). There is
little evidence Murray cod use temporary floodplain habits during their life cycle,
flooding does not appear to trigger spawning and Murray cod will spawn in a wide range
of flow conditions (Koehn & Harrington 2006). Based on this knowledge it is reasonable
to suggest the proposed action is unlikely to adversely effect the life cycle of the Murray
cod, although the possible presence of sulfidic sediments is likely to effect populations (if
present).
Macquarie perch (Macquaria australasica)
Macquarie perch former distribution was widespread throughout the Murray-Darling
Basin, the species natural distribution is now fragmented and consists generally of small
discrete populations with the largest natural population occurring in Lake Dartmouth and
the Mitta Mitta River (Appleford et al 1998; DEC 2005). A range of habitats are occupied
by this specie, ranging from small upland streams to larger deeper rivers also including
lake habitats (Ingram et al 2000; DEC 2005). Due to possible presence of sulfidic
sediments in Snake Island Lagoon the proposed action is likely to have an impact on any
populations of species present in the lagoon.
Southern pygmy perch (Nannoperca australis)
The decline in populations of Southern pygmy perch is regarded to be an influence of
habitat degradation and introduced predatory fish (Ebner et al 2003). Southern pygmy
perch is a small fish (~65 – 85 mm) that feeds on macroinvertebrates occurring in patches
of dense macrophyte growth (Warfe & Barmuta 2004) and is absent from much of the
Murrumbidgee and Murray River systems (Ebner et al 2003). Due to habitat degradation
of Snake Island Lagoon as a result from current drought conditions and disturbance from
grazing and introduced fish, Snake Island Lagoon can be considered to not be a
significant habitat area for populations of Southern pygmy perch. Therefore it is
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reasonable to suggest the proposed action is unlikely to have an adverse impact, as long
as management of the constructed barrier considers a re-wetting phase when water
availability excides a predetermined capacity.
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
The endangered Purple spotted gudgeon – western population (Mogurnda adspersa) has a
former distribution range that includes Snake Island Lagoon (DPI 2006).
Formerly distributed throughout the entire Murray-Darling drainage system, western
populations of the Purple spotted gudgeon are now extremely rare in inland NSW (Morris
et al 2001; DEC 2005). The decline of this specie has been correlated with the invasion of
Mosquito fish, habitat destruction and loss of macrophytes (Morris et al 2001). The
species prefers slow-moving or still waters of rivers, creeks and billabongs, often areas
with weeds, rocks or snags (DPI 2006). Snake Island Lagoon is not considered an
important habitat area for this species, although as the lagoon possibly contains sulfidic
sediments, any drying and then re-wetting is likely to affect the life cycle of this specie.
(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,
Aquatic ecological community in the natural drainage system of the lower Murray River
catchment
This community includes all native fish and aquatic invertebrates within all natural
creeks, rivers, and associated lagoons, billabongs and lakes of the regulated Murray River
below Lake Hume. The alteration in natural flow regimes and drought conditions has
degraded the condition of the wetland. As the lagoon has been identified to possibly
contain sulfidic sediments any drying and wetting phase is likely to have an impact on the
local occurrence of this community.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result
of the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated
from other areas of habitat as a result of the proposed action, and
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(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
The construction of barriers (e.g. regulators and block-banks) across permanent or
intermittent water ways obstructs fish migrations, fragment populations and prevents
access to spawning and feeding sites. Given that no threatened species were observed
during recent surveys and the degraded status of the lagoon, the proposed works would be
unlikely to impact on the long-term survival of species or populations in the area. As
possible sulfidic sediments are present in the lagoon, the proposed action is likely to
impact habitat areas.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly of indirectly),
No areas of critical habitat occur in the area.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
Recovery plans have been prepared for the Silver perch and Trout cod.
Silver perch – Further research is required to determine the ecological needs of the Silver
perch’s life cycle and levels of flow required. The action proposed needs to consider the
improvement of fish passage through appropriate designs of new structures and
construction of fishways to allow for Silver perch to migrate as barriers limit or prevent
access to upstream habitats. As construction is occurring outside the important migration
period (spring-summer) the proposal would be considered to be consistent with the
objectives of the recovery plan.
Trout cod – There is little evidence the breeding behaviour of Trout cod is disturbed by
regulated flow regimes, although there is the possibility these regulated flows will impede
movement patterns. As Trout lack spawning migration, the proposed action can be
considered consistent with the objectives of the recovery plan.
(g) whether the action proposed constitutes or is part of a key threatening process
or is likely to result in the operation of, or increase the impact of, a key
threatening process.
From the key threatening processes determined under the FM and TSC Act, four are
considered to be the most relevant to the current proposal.
Installation and operation of instream structures and other mechanisms that alter natural
flow regimes of rivers and streams
Altered natural flow regimes may affect the availability and quality of suitable habitat for
many species. As Snake Island Lagoon possibly contains sulfidic sediments any
alteration in the hydrological regime as a result of the proposed action, is likely to
increase the impact of this threatening process.
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Degradation of native riparian vegetation along New South Wales water courses
The clearing of any native riparian vegetation to be removed on this site is considered
small, with the only need to clear is to allow for suitable access to the wetland for
construction purposes. The proposed action is unlikely to have a significant impact in this
respect because of the small area to be affected.
Removal of large woody debris from New South Wales Rivers and streams
Any removal of woody debris will reduce the availability of shelter and foraging habitat
for populations of the threatened species. Given that any removal of woody debris should
be relatively small and can be realigned within the study area to allow suitable access and
construction of the barrier, it is not expected to have an adverse affect on any populations.
Predation by Gambusia holbrooki Girard, 1859 (Mosquito Fish)
Mosquito fish were recorded in the lagoon during DPI’s recent survey (Gilligan et al
2007). Mosquito fish are thought to have adverse impacts on frog larvae and eggs (DEC
2005) and have been linked to the possible decline of some native fish (e.g. Purple
spotted gudgeon; Morris et al 2001; DEC 2005). Due to the species ability to tolerate a
range of conditions and a short generation time compared to native fish, on removal of
the barrier and re-wetting the creek there may incur an increase in numbers of Mosquito
fish that may impact on the ability of native fish species to recolonise.

Woodland birds
The following factors must be taken into account in making a determination under this
section:
(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
Two endangered and five vulnerable woodland bird species have a known distribution in
the region (Atlas of NSW Wildlife 2007), although were not observed during this field
inspection.
Red-tailed black cockatoo (Calyptorhynchus banksii)
Red-tailed black cockatoo is the most widespread of all black-cockatoos and inhabits a
variety of habitats including riparian vegetation (DEC 2005). This specie is highly
selective with its diet with a main food of seeds from stringybark trees and in summer the
fruits of Buloke trees (Maron & Lill 2004). The loss of Buloke woodlands is thought to
be a major factor threatening the decline of this species as is the removal of hollowbearing trees and clearing of riparian areas (Maron & Lill 2004; DEC 2005). It is
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reasonable to suggest the proposed action is unlikely to have an impact on this species
life cycle.
Brown treecreeper (Climacteris picumnus)
Brown treecreepers prefer woodlands with an open understorey and generally require an
area of at least 200 ha of suitable habitat (Doerr et al 2006). Specialising in foraging on
fallen timber and tree trunks for insects and nesting in tree hollows, this specie requires
connectivity between terrestrial habitat remnants for its ability to disperse (MacNally
2006). Due to the species large home range and the prevision of alternative watering
points in the vicinity of the wetlands, the proposed action is unlikely to adversely affect
the Brown treecreepers life cycle.
Swift parrot (Lathamus discolor)
This small parrot breeds in Tasmania during spring and summer then migrates to the
Australian mainland for the cooler months (Hingston et al 2004; DEC 2005). Due to this
species mobility and as no native vegetation is expected to be cleared, it is unlikely the
life cycle of the Swift parrot will be adversely impacted by this proposed action.
Hooded robin – south eastern form (Melanodryas cucullata cucullata)
The Hooded robin is considered a sedentary specie although has been known to have
local seasonal movements, with a home range varying from 10 to 30 ha during breeding
and non-breeding seasons (DEC 2005). This specie prefers lightly wooded areas featuring
mature eucalypts, saplings, some small shrubs and a ground layer of native grasses (DEC
2005). It is reasonable to suggest the proposed action will not pose an adverse risk to this
species life cycle.
Black-chinned honeyeater – eastern subspecies (Melithreptus gularis gularis)
This largely nomadic bird prefers to inhibit drier open forests or woodlands dominated by
Box and Ironbark species (Garnett & Crowley 2000; DEC 2005). The specie appears to
be susceptible to fragmentation of terrestrial vegetation, being rarely discovered in small
remnants. Due to the mobility of this species and as the proposed action is not designed to
remove vegetation, fragmentation should not occur. It is therefore unlikely the proposed
action will place the specie at a risk of extinction.
Grey-crowned babbler (Pomatostomus temporalis temporalis)
The Grey-crowned babbler is the largest Australian babbler and inhabits open Box-Gum
woodlands and Box-Cypress pine and Open Box woodlands (DEC 2005). This specie has
a home range of approximately 10 ha and requires connectivity between remnants, due to
an inability to cross large open areas (DEC 2005). Snake Island Lagoon is not considered
significant habitat and therefore the proposed action is unlikely to affect this species life
cycle.
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Regent honeyeater (Xanthomyza Phrygia)
Regent honeyeater is largely dependant on nectar from flowering trees in Box-Ironbark
woodlands or from mistletoe in Casuarina forests, preferring habitats that contain a high
species abundance and richness (Dingle 2004). A generalist forager known to undertake
large-scale nomadic movements, this specie is reliant on large mature trees and is
threatened by the loss of these trees, fragmentation and degradation of habitat (DEC
2005). It is considered that this species life cycle is unlikely to be effected by this
proposal.
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
There are no endangered woodland bird populations known to occur within the region.
(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,
No woodland birds in the region are listed as an ecological community.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
The habitat which is expected to be removed, modified, isolated or fragmented by this
proposed action relates to aquatic habitats rather then terrestrial habitats. As woodland
birds inhabit terrestrial habitats and have not been recorded to directly be dependant on
wetlands for all parts of their life cycles and as alternative watering points are in the near
vicinity, although due to possible presence of sulfidic sediments it is likely the proposed
action will impact on habitat in the long-term.
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(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
No critical habitat is designated at this lagoon.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
No recovery plans have been established for these species.
(g) whether the action proposed constitutes or is part of a key threatening process
or is likely to result in the operation of, or increase the impact of, a key
threatening process.
There are 30 KTP currently listed under the TSC Act, one of these processes (alteration to
the natural flow regimes) is considered in relation to the proposed action, while another
two processes (clearing native vegetation and removal of woody debris) are mentioned as
a possibility of having an impact.
Installation and operation of in stream structures and other mechanisms that alter natural
flow regimes of rivers and streams
The proposal of altering current flows into the wetland will affect the level of water
available. As woodland birds are not directly reliant on water as part of the species life
cycle and can tolerate altering water levels, as long as this loss does not affect food
abundance, degrade habitat availability and alternate water sources are nearby. However,
as the lagoon has been identified to possibly contain sulfidic sediments any alteration to
flow regimes has the potential to cause the lagoon to become acidified. As acidity results
in altering plant communities and reducing food resources, in the long term these affects
possibly will have an impact on terrestrial communities and increase the impact of this
KTP.
Clearing of native vegetation
The clearing of any native vegetation on this site is considered small, the only need to
clear would be to allow for suitable access to the wetland for construction purposes and
installation of the barrier. The proposed action is unlikely to have a significant impact in
this respect, because of the small area to be affected, as long as avoiding disturbing
hollow bearing trees and revegetation of any disturb areas are considered.
Removal of dead wood and dead trees
It is not expected that removal of dead wood or trees will have an affect as a result of the
proposal, as any removal is considered to be small and would only need to be removed to
allow suitable access to the site for construction purposes. The need for removal can be
elevated by realigning any dead wood in the riparian and aquatic zones to maintain these
habitat and foraging areas. Therefore, due to the small area that would be affected by any
realigning of woody debris, the proposed action is unlikely to have a significant threat,
again as long as disturbance to hollow bearing trees (dead or alive) is avoided.
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Waterbirds
The following factors must be taken into account in making a determination under this
section:
(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
Three vulnerable waterbird species as listed under the TSC Act, have a known
distribution range within the region (Atlas of NSW Wildlife 2007), none of these species
were observed during this field survey.
Magpie goose (Anseranas semipalmata)
The breeding season for the Magpie goose is dependant on the depth of water and density
and height of aquatic vegetation, with breeding stimulated by rainfall and flooding (Firth
& Davies 1961) and is unlikely to occur in south-eastern Australia (DEC 2005). Habitat
preference is for shallow wetlands with dense growth of rushes and sedges although can
be found grazing on land in terrestrial habitats (DEC 2005). The drainage of wetlands
appears to be a major threat to the survival of this specie as is modification and
degradation of habitat areas (DEC 2005). Therefore the proposed action is likely to have
an impact on this specie life cycle.
Freckled duck (Botaurus poiciloptilus)
Freckled duck is a waterbird that prefers to inhabit permanent freshwater swamps and
creeks with heavy growth of cumbungi species (DEC 2005). The species breeds in large
temporary swamps and is forced to disperse during extensive inland droughts to more
permanent waters such as lakes and reservoirs (DEC 2005). The species is dependant on
water as part of its life cycle, nesting usually in dense vegetation at or near the water
level. The proposed action of drying wetlands and altering flood patterns is considered a
threat to populations of Freckled ducks (DEC 2005). Therefore the action proposed is
likely to have an adverse effect on the viability of the species.
Brolga (Grus rubicunda)
The Brolga is one of Australia’s largest flying birds with a sparse distribution across the
southern part of Australia, yet still abundant in the northern tropics (DEC 2005). This
specie is dependant on wetlands, nesting on islands or in the water, although often feeds
in dry grassland or ploughed paddocks (DEC 2005). Snake Island Lagoon is not
considered a significant habitat area for the Brolga, therefore it is reasonable to suggest
the proposed action is unlikely to have an adverse impact on this specie life cycle.
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
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endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
No endangered populations of waterbirds have been recorded in the region.
(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,
No waterbirds recorded in the region are listed as part of an ecological community.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
The proposed action potentially may cause destruction or degradation of suitable
breeding habitat through the drying of the wetland, resulting in loss of aquatic vegetation
structure, in particular the loss of tall dense wetland vegetation that is used for nesting
and foraging. The lagoon is not considered to contain a significant area of known habitat
for populations of these waterbirds. As a result any habitat removal, modification,
fragmentation or isolation occurring from the proposed action is unlikely to have an
effect on the long-term survival of these species in the locality.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
There is no critical habitat recorded in the designated area.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
No recovery plans have been established for these waterbird species.
(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.
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The alteration to the natural flow regime of the wetlands is the main key threatening
process, under the TSC Act, considered in relation to waterbirds and the action proposed.
The clearing of native vegetation and woody debris are also important.
Alteration to the natural flow regimes of rivers and streams and their floodplains and
wetlands
The process of installing a barrier will alter current flow regimes. Allowing wetlands to
experience a wetting and drying regime has the potential to improve the quality of habitat
areas and trigger spawning for many aquatic species, however as Snake Island Lagoon
has been identified to possibly contain sulfidic sediments, alteration to the hydrological
cycle is likely to have an adverse impact.
Clearing of native vegetation
The clearing of any native vegetation on this site is considered small, the only need to
clear would be to allow for suitable access to the wetland for construction purposes. The
proposed action is unlikely to have a significant impact in this respect, because of the
small area to be affected and as long as revegetating areas that are disturb is considered.
Removal of dead wood and dead trees
It is not expected that removal of large woody debris will have an affect as a result of the
proposal, as any removal is considered to be small and would only need to be removed to
allow suitable access to the site for construction purposes. Any removal that is required
can be elevated by realigning the woody debris within either the creek channels or
riparian zones. Therefore, the proposed action is unlikely to increase the impact of this
key threatening process.

Mammals
The following factors must be taken into account in making a determination under this
section:
(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
The vulnerable Squirrel glider has a distribution range that incorporates Snake Island
Lagoon (Atlas of NSW Wildlife 2007).
Squirrel glider (Petaurus norfolcensis)
Squirrel gliders are sparsely distributed along the east coast and inland districts from
western Victoria to the base of Cape York in Queensland (van der Ree 2002). Primarily
an animal of drier forests and woodlands, preferring mixed species stands with shrubs or
Acacia understorey, they have also been observed in other landscapes, with a home range
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of 3 – 5 ha (Traill & Coates 1993). A nocturnal arboreal mammal reliant on hollows for
den and shelter sites during the day, the major threats that are affecting this species is the
loss of hollow-bearing trees, as well as the loss and fragmentation of suitable habitat (van
der Ree 2002). The proposed action does not relate to clearing of vegetation and in
particular hollow bearing trees and therefore it is reasonable to suggest will not impact on
this species life cycle.
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
There are no endangered mammal populations known to occur in the region.
(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,
No mammals in the region are listed as an endangered or critically endangered ecological
community.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
The habitat which is expected to be removed, modified, isolated or fragmented by this
proposed action relates to aquatic habitats rather then terrestrial habitats. As mammals
inhabit terrestrial habitats and have not been recorded to directly be dependant on
wetlands for all parts of their life cycles and as alternative watering points are in the near
vicinity, it is not expected that the installation of a barrier will directly impact on the
habitat of these threatened mammals. In the event that a re-wetting phase is not initiated
there is the potential for habitat areas surrounding the wetlands to change in species
composition and structure to species characteristic of un-flooded areas.
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(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
No critical habitat is designated in the region.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
No recovery plans have been prepared for this specie.
(g) whether the action proposed constitutes or is part of a key threatening process
or is likely to result in the operation of, or increase the impact of, a key
threatening process.
There are 30 KTP currently listed under the TSC Act, one of these processes (alteration to
the natural flow regimes) is considered in relation to the proposed action, while another
two processes (clearing native vegetation and removal of woody debris) are mentioned as
a possibility of having an impact.
Alteration to the natural flow regimes of rivers and streams and their floodplains and
wetlands
Alteration to the natural flow regimes can occur through reducing or increasing water
flows, alternating seasonal flow patterns, changing the frequency, timing, magnitude,
variability and duration of flow, these flows have important ecological functions that
native flora and fauna have adapted to. Altered natural flow regimes may also affect the
availability and quality of suitable habitat for many species. Mammals are able to tolerate
fluctuating water levels, as long as this fluctuation does not affect food abundance,
degrade habitat availability and alternate water sources are nearby.
Clearing of native vegetation
The clearing of any native vegetation on this site is considered small, the only need to
clear would be to allow for suitable access to the wetland for construction purposes. The
proposed action is unlikely to have a significant impact in this respect, because of the
small area to be affected and as long as revegetation of disturbed areas occurs.
Removal of dead wood and dead trees
It is not expected the requirement for removal of dead wood or trees will occur as a result
of gaining access to the lagoon to upgrade the existing infrastructure. Any dead wood that
requires removal can be realigned within the lagoon or riparian zones to maintain habitat
areas. This realignment is considered to be small and is therefore unlikely to increase the
impact of this process.
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Migratory species Criteria
There are two migratory bird species listed under the international migratory bird
agreements that have a distribution range at Snake Island Lagoon.
Great egret Ardea alba – CAMBA only
Glossy ibis Plegadis falcinellus – CAMBA, JAMBA & CMS
Administrative Guidelines on Significance, Environment Protection and
Biodiversity Conservation Act 1999
An action has, will have, or is likely to have a significant impact on a migratory species if
it does, will, or is likely to:
•

Substantially modify (including by fragmenting, altering fire regimes, altering
nutrient cycles or altering hydrological cycles), destroy or isolate an area of
important habitat1 of the migratory species:

The wetlands along the Murray River are relatively extensive and likely to support many
migratory species in the region. Impacts that would result from the proposed action
would be limited in extent compared with the number of wetlands, rivers and creeks
occurring within the region.
(i)

Fragmentation: Snake Island Lagoon is connected to the Murray River and
Chick Logie Lagoon. Installing a barrier disconnecting Snake Island from the
Murray River is likely to cause fragmentation of the wetland between the
Murray River and Chick Logie Lagoon. As these wetlands are progressively
drying down due to drought conditions, it would be anticipated the possibility
of fragmentation occurring naturally. Due to these species mobility and the
expanse of similar habitat throughout the catchment, the proposed action is
unlikely to cause further fragmentation of suitable habitat. Consideration
needs to be taken into account if the proposed works are carried out on all
selected wetlands, as this will then reduce a larger area of suitable habitat
throughout the catchment.

(ii)

Alteration of fire regimes: The proposed action will not alter fire regimes.

1

Area of important habitat is:
a) habitat utilised by a migratory species occasionally or periodically within a region that supports an
ecologically significant proportion of the population of the species, or
b) habitat utilised by a migratory species which is at the limit of the species range, or
c) habitat within an area where the species is declining.
2
Introducing an invasive species into the habitat may result in that species becoming established. An invasive species
may harm a migratory species by direct competition, modification of habitat, or predation.
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(iii)

Alteration of nutrient cycles: Flooding of wetlands after a drying phase
provides a pulse of nutrients to wetlands driving secondary productivity and
benefits the ecological community in the long term (Reid and Brooks 2000).
This pulse of nutrients during re-wetting or flooding determines vegetation
patterns and health. Vegetation structure then determines the suitability of
habitat for birds to breed and forage in. Returning the wetlands to a more
natural wetting and drying cycle is likely to benefit the lagoon and in turn
benefit the migratory bird species that visit the area. Although, due to the
possible sulfidic sediment presence, any drying and wetting cycle is likely to
have an adverse impact on habitat areas and nutrient cycles.

(iv) Alteration of hydrological cycles: The hydrological cycle of a wetland is
responsible for the composition structure and function of wetland communities.
The regulation of rivers has significantly altered the hydrology of wetlands,
with many wetlands either more permanently inundated or more permanently
dry. Any alteration to the hydrological cycle of Snake Island Lagoon will
adversely affect Chick Logie and Chick Logie East Lagoons. Snake Island
Lagoon has been classified as a wetland that possibly contains sulfidic
sediments, as has Chick Logie East and Chick Logie Lagoon. Therefore, any
drying of Snake Island Lagoon will subsequently dry Chick Logie and Chick
Logie East Lagoons, possibly causing acidification to all three lagoons.
•

Result in invasive species that is harmful to the migratory species becoming
established2 in an area of important habitat1 of the migratory species:

During dry periods wetland vegetation dies off, grasses and other dry land vegetation are
then provided with an opportunity to grow in the wetland. This drying phase has the
potential to alter the vegetation structure of the wetland, hence altering suitable habitat
for migratory birds. Due to the lagoons sulfidic sediments potential to become acidified
the invasion of acid tolerant plant species poses a risk.
•

Seriously disrupt the lifecycle (breeding, feeding, migration or nesting
behaviour) of an ecologically significant proportion of the population of the
species:

Snake Island Lagoon is not considered a significant habitat area for these migratory
species. Due to their mobility and the already forms of degradation experienced at the
lagoon, the proposed action is unlikely to disrupt the cycle of these species.
Great egrets (Ardea alba)
Great egrets are colony tree nesting species that breed in Australia in a variety of
vegetation types around edges of wetlands (Baxter 1994). The specie is regarded as
common and widespread in Australia and is known to also use estuarine mudflats as a
summer-autumn or drought refuge site (Emison et al 1987; Baxter 1994).

129

Water Saving Through Wetland Drying – Albury to Corowa
Glossy ibis (Plegadis falcinellus)
Glossy ibis breed in Australia, do not use regular breeding sites and appear to wander
nomadically in search of feeding grounds (Lowe 1983). The species generally feeds in
small flocks in shallow freshwater swamps and mudflats.
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Croppers Lagoon
General assessment
Croppers Lagoon, approximately 55 ha in area, is located on the northern side of the
Murray River just downstream of Corowa (Figure 7). A regulator was installed on the
main inlet creek in 1995 to restore natural flooding and drying patterns. Prior to the
regulator the lagoon was almost continuously flooded throughout the summer months by
irrigation flows and contained a diversity of native flora and fauna (Lugg 1992). The
lagoon was recorded in 1993 to receive sewage outfall and runoff from the gravel
extraction pit (Jenkins & Warner 1993), this runoff potentially may have impacted the
nutrient and water quality of the lagoon.

Figure 7. Croppers Lagoon.
Land tenure of the lagoon is freehold to the western bank of the creek inlet with two
properties having access. A travelling stock reserve and grazed pastures occur on the
northern side of the lagoon, the south-western corner of the reserve contains a disused
quarry and the north east bank is the site for an unused and rehabilitating sand gravel
extraction pit. This lagoon has been identified as a strong candidate for rehabilitation
(Roberts 2006).
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Water quality
Water quality measurements were not collected during this inspection period due to the
lack of water available to test. At the time of this survey it was observed the majority of
the lagoon had been dry for some time, due to evidence of hard cracking soils and the
ability to drive a vehicle across the lagoon. Commence to flow levels recorded for
Croppers Lagoon at the Doctors Point gauge is 14,500 ML/day or 2.8 m (Green &
Alexander 2003).

Flora and Fauna assessment
Vegetation
The lagoon was observed to be fringed with an open forest of River red gums, no shrubs
were present and an understorey consisted of pasture grasses (Table 31). The northern
side of the lagoon consists of a Box Woodland community with an understorey
dominated by introduced and native herbs and grasses. No submerged macrophytes were
observed in the small pool located near the regulator and Slender knotweed and Giant
rush dominated the aquatic zone, with more dead rush stands then living (Table 31).
Table 31. List of vegetation observed at Croppers Lagoon
Scientific name
Riparian zone
Eucalyptus camaldulensis
Eucalyptus macrocarpa
Eucalyptus melliodora
Poa spp
Salix babylonica
Stipa spp

Aquatic zone
Algae
Elatine spp.
Juncus ingens
Juncus usitatus
Persicaria decipiens
Typha spp.

Common name
River red gum
Grey box
Yellow box
Tussock grass
Weeping willow
Spear grass
Pasture grasses (e.g. Patterson’s
curse, barley & onion grass)
Unidentified green
Waterwort
Giant rush
Common rush
Slender knotweed
Cumbungi

Croppers Lagoon falls within the known distribution area of three endangered woodland
ecological communities as listed under the TSC Act and two endangered woodland
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ecological communities as listed under the EPBC Act, 7-part tests (Appendix A) and
significant criteria assessments as required, have been completed (Appendix B).

Fish
DPI was unable to conduct fish sampling during the recent field visit due to shallow
water depth and deep soft mud, although one carp was observed (Gilligan et al 2007).
Past records show that the lagoon was inhabited by a diversity of introduced and native
fish species prior to the regulator’s installation (Table 32; Lugg 1992). Croppers Lagoon
lies within the former distribution range of threatened fish species (Table 32; DPI 2007).
A 7-part test was completed for threatened species as listed under the FM Act.
Table 32. List of fish species at Croppers lagoon
Scientific name
Bidyanus bidyanus
Carassius auratus
Craterocephalus stercusmuscarum
Cyprinus carpio*
Gadopsis marmoratus
Gambusia holbrooki
Galaxias rostratus
Hypseleotris spp.
Maccullochella macquariensis
Maccullochella peelii peelii
Macquaria ambigua
Macquaria australasica
Melanotaenia fluviatilis
Nannoperca australis
Oncorhynchus mykiss
Perca fluviatilis
Philypnodon grandiceps
Retropinna semoni
Salmo trutta

Common name
Silver perch
Goldfish
Fly-speckled hardyhead
Carp
River blackfish
Mosquito fish
Flat headed galaxias
Carp gudgeon
Trout cod
Murray cod
Golden perch
Macquarie perch
Crimson spotted rainbowfish
Southern pygmy perch
Rainbow trout
English perch
Flat headed gudgeon
Australian smelt
Brown trout

Status
V
I
N
I
N
I
N
N
E/e
v
N
V
N
EP
I
I
N
N
I

* Species observed by DPI 2007. V = Vulnerable- FM Act; E = Endangered- FM Act; EP = Endangered
population- FM Act; v = vulnerable EPBC Act; N = Native; I = Introduced. Source: Lugg 1992; DPI 2006;
Gilligan et al 2007.

Birds
No waterbirds were observed in the area of the lagoon during this survey (Table 33).
Fauna surveys conducted prior to the regulator being installed in 1995, display a rich
diversity of waterbirds that either occurred in the area or were expected to occur
(Appendix C; Beovich et al 1992; Lugg & Lloyd 1995). The health of this lagoon may
have an affect on the current observed diversity and/or abundance of bird species,
although if other wetland areas in the region or even hundreds of km away contain
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suitable habitat bird species may not seem the need to migrate or forage in other areas.
Threatened bird species, as listed under the TSC Act, and migratory birds have a known
distribution range in the area (Table 34; Atlas of NSW Wildlife 2007).
Table 33. List of bird species observed to occur at Croppers Lagoon
Scientific name
Woodland birds
Corcorax melanorhamphos
Corvus coronoides
Gymnorhina tibicen
Hirundo neoxena
Manorina melanocephala
Pardalotus striatus
Rhipidura leucophrys

Common name
White-winged chough
Australian raven
Magpie
Welcome swallow
Noisy minor
Striated pardalote
Willie wagtail

Table 34. List of threatened and migratory bird species with distribution range including
Croppers Lagoon
Scientific name
Woodland birds
Calyptorhynchus banksii
Climacteris picumnus
Melanodryas cucullata cucullata

Common name

Polytelis swainsonii
Pomatostomus temporalis
temporalis
Xanthomyza phrygia

Red tailed black cockatoo
Brown treecreeper
Hooded robin (south eastern
form)
Black-chinned honeyeater
(eastern subspecies)
Superb parrot
Grey-crowned babbler
(eastern subspecies)
Regent honeyeater

Waterbirds
Anseranas semipalmata
Apus pacificus
Ardea alba
Grus rubicunda
Stictonetta naevosa
Tringa glareola

Magpie goose
Fork-tailed swift
Great egret
Brolga
Freckled duck
Wood sandpiper

Melithreptus gularis gularis

Status/Treaty
V
V
V
V
V
V
E

V
C/J
C
V
V
C/J/R

E = Endangered; V = Vulnerable; C = CAMBA; J = JAMBA; R = ROKAMBA. Source: Beovich et al
1992; Lugg & Lloyd 1995; Atlas of NSW Wildlife 2007.
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Mammals, Reptiles and Amphibians
The only native mammal observed at Croppers Lagoon was an Eastern grey kangaroo
(Macropus giganteus), cattle have had access in the past to the lagoon but were currently
fenced out. In past surveys Water rats (Hydromys chrysogaster) were recorded to inhabit
the area (Lugg & Lloyd 1995), yet were not observed. Squirrel gliders (Petaurus
norfolcensis), which are listed as vulnerable under the TSC Act, also have a known
distribution in the region (Atlas of NSW Wildlife 2007).
No frogs were heard or seen during this inspection period. Prior to the construction of the
regulator a diversity of frog species were observed in the area (Appendix C; Lugg 1992;
Lugg & Lloyd 1995). None of these frog species are listed under the TSC Act.
The Eastern long-necked turtle (Chelodina longicollis) was recorded to occur in the
lagoon area prior to the installation of the regulator (Lugg 1992), however no reptiles
were observed during this inspection.

Sulfidic sediments
The occurrence of sulfidic sediments in inland wetlands is not uncommon. Sulfidic
materials are any soil material or sediment with sufficient concentrations of reduced
inorganic sulfur (Lamontage et al 2006). Acid sulfate soils are formed after the soils
naturally occurring iron sulfides become exposed to air and oxidise. Other risks
associated with sulfidic materials include the deoxygenation of the water column
following sediment resuspension and aesthetic concerns (e.g. smell; Lamontage et al
2006). Acidity results in fish mortality, reduced food resources and altered plant
communities. Croppers Lagoon has been identified to defiantly contain sulfidic sediments
(Hall et al 2006), therefore has the high potential to become acidified after a drying and
wetting phase.

7-Part test

(Environmental Planning and Assessment Act 197 203 PART 1, SECTION 5A (2))

Native Fish
The following factors must be taken into account in making a determination under this
section:
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(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
Croppers Lagoon is in the former distribution range of five threatened fish species
(Beovich et al 1992; DPI 2006). None of these species were observed during recent field
visits.
Silver perch (Bidyanus bidyanus)
Silver perch distribution range includes the Murray River area (DPI 2006). Silver perch
have distinct migratory movements, migrating upstream to spawn in spring and summer,
(Morris et al 2001; DEC 2005). Therefore, establishing river regulation in the form of
block-banks or regulators that will prevent fish passage, will impede the species ability to
migrate. Due to the identification of sulfidic sediments within the lagoon any drying and
re-wetting phase is highly likely result in the lagoon become acidified, deoxygenation of
the water column and hence adversely impacting on the survival of Silver perch
populations in the lagoon (if present).
Trout cod (Maccullochella macquariensis)
Formerly distributed widely in the upper reaches of the Murray-Darling River system, the
only known surviving wild population of Trout cod now occurs in the Murray River
below Yarrawonga (Morris et al 2001; Ebner et al 2003) and appears to be related to
habitat availability (DPI 2006). In the Murray River this species occurs in a distinct
habitat type consisting of various substrates and in streams with cover of snags and
woody debris (Morris et al 2001; DPI 2006). Modification to natural flow regimes and
temperature can lead to spawning failures, reduced opportunities for dispersal and
reduced habitat quality (DPI 2006). There is little evidence to suggest breeding behaviour
is disturbed by regulated flow regimes and the primary impact of barriers appears to
relate to the species ability to recolonise areas of suitable habitat (DPI 2006). Croppers
Lagoon is not considered an important habitat area for this specie. However due to the
definite identification of sulfidic sediments, the proposed action is likely to impact this
species life cycle (if present).
Murray Cod (Maccullochella peelii peelii)
The Murray cod is a large freshwater fish with similar life history strategies as the Trout
cod (Koehn & Harrington 2006). There is little evidence Murray cod use temporary
floodplain habits during their life cycle, flooding does not appear to trigger spawning and
Murray cod will spawn in a wide range of flow conditions (Koehn & Harrington 2006).
Based on this knowledge it is reasonable to suggest the proposed action is unlikely to
adversely effect the life cycle of the Murray cod, although the presence of sulfidic
sediments is likely to effect any populations (if present).
Macquarie perch (Macquaria australasica)
Macquarie perch former distribution was wide spread throughout the Murray-Darling
Basin, the species natural distribution is now fragmented and consists generally of small
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discrete populations with the largest natural population occurring in Lake Dartmouth and
the Mitta Mitta River (Appleford et al 1998; DEC 2005). A range of habitats are occupied
by this specie, ranging from small upland streams to larger deeper rivers also including
lake habitats (Ingram et al 2000; DEC 2005). Managing the regulator to allow the lagoon
to receive water flows potentially will provide an opportunity for Macquarie perch to reestablish in the lagoon, however due to the definite presence of sulfidic sediments this
process is likely to have an adverse impact on the specie life cycle.
Southern pygmy perch (Nannoperca australis)
The decline in populations of Southern pygmy perch is regarded to be an influence of
habitat degradation and introduced predatory fish (Ebner et al 2003). Southern pygmy
perch is a small fish (~65 – 85 mm) that feeds on epiphytic macroinvertebrates occurring
in patches of dense macrophyte growth (Warfe & Barmuta 2004) and is absent from
much of the Murrumbidgee and Murray River systems (Ebner et al 2003). Due to
Croppers Lagoon’s current degraded condition, the lagoon is not considered an important
habitat area for Southern pygmy perch. As a result of sulfidic sediments defiantly
occurring in the lagoon, the proposed action is likely to have an impact on this specie (if
present).
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
Purple spotted gudgeon - Western population (Mogurnda adspersa)
Formerly distributed throughout the entire Murray-Darling drainage system, western
populations of the Purple spotted gudgeon are now extremely rare in inland NSW (Morris
et al 2001; DEC 2005). The decline of this specie has been correlated with the invasion of
Mosquito fish, habitat destruction and loss of macrophytes (Morris et al 2001). The
species prefers slow-moving or still waters of rivers, creeks and billabongs, often areas
with weeds, rocks or snags (DPI 2006). Croppers Lagoon is not considered an important
habitat area for this population, although any populations present are likely to be effected
by the proposed action due to the presence of sulfidic sediments.
(c)

in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,

137

Water Saving Through Wetland Drying – Albury to Corowa
Aquatic ecological community in the natural drainage system of the lower Murray River
catchment
This community includes all native fish and aquatic invertebrates within all natural
creeks, rivers, and associated lagoons, billabongs and lakes of the regulated Murray River
below Lake Hume, including Croppers Lagoon. The area of this endangered ecological
community which would be affected by this proposal suffers degradation already due to
the alteration in natural flow regimes as a result of river regulation. Due to the presence
of sulfidic sediments, the proposed action is likely to have an impact on this community.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
The proposed action is likely to remove and modify exiting habitats, fragmenting and
isolating these habitats from other wetlands. Water level fluctuations, specifically drying
out of a wetland, can have an impact on the abundance and structure of fish communities,
causing high mortality as fish become stranded in drying wetlands. As Croppers Lagoon
is drying down as a result of a regulator already installed and drought conditions,
fragmentation and modification of habitat areas is already present. A re-wetting phase has
the potential to reconnect and rehabilitate these habitat areas, although due to sulfidic
sediment presence it is likely the proposed action will increase the impact rather then
reduce.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
No areas of critical habitat occur in the area.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
Recovery plans have been established for two species.
Silver perch – Further research is required to determine the ecological needs of the Silver
perch’s life cycle and levels of flow required. The action proposed needs to consider the
improvement of fish passage through appropriate designs of new structures and
construction of fishways to allow for Silver perch to migrate as barriers limit or prevent
access to upstream habitats. As this is an upgrade to existing infrastructure and as
construction is occurring outside the important migration period (spring-summer) the
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proposal would be considered to be consistent with the objectives of the recovery plan, as
long as the regulator is managed to allow Silver perch to re-enter the creek during
migration periods.
Trout cod – There is little evidence the breeding behaviour of Trout cod is disturbed by
regulated flow regimes, although there is the possibility these regulated flows will impede
movement patterns. As long as management allows for barriers to be removed or open
during high flow periods to allow Trout cod access to the wetland, the proposal can be
considered consistent with the objectives of the recovery plan.
(g) whether the action proposed constitutes or is part of a key threatening process
or is likely to result in the operation of, or increase the impact of, a key
threatening process.
From the key threatening processes determined under the FM and TSC Act, four are
considered to be the most relevant to the current proposal.
Installation and operation of instream structures and other mechanisms that alter natural
flow regimes of rivers and streams
Regulation has altered river flows, resulting in changes in size of flows, seasonality of
flow patterns, timing, variability, frequency and duration of floods. Altered flow regimes
may also affect the availability and quality of suitable habitat for many species. Allowing
wetlands to dry during the summer and then re-wet during winter or when drought
conditions are no longer considered severe, can result in benefits for many aquatic
species. However, as Croppers Lagoon has been identified to defiantly contain sulfidic
sediments this proposal is highly likely to further impact on this process.
Degradation of native riparian vegetation along New South Wales water courses
The clearing of any native vegetation to be removed on this site is considered small, with
the only need to clear is to allow for suitable access to the wetland for construction
purposes. The proposed action is unlikely to have a significant impact in this respect
because of the small area to be affected and as similar habitat is in the near vicinity.
Removal of large woody debris from New South Wales rivers and streams
Any removal of woody debris will reduce the availability of shelter and foraging habitat
for populations of the threatened species. Given that any removal of woody debris should
be relatively small and should only be removed to allow suitable access and construction
of the barrier, and can be realigned within the lagoon or fringing vegetation, it is not
expected to have an adverse affect on any populations.
Predation by Gambusia holbrooki Girard, 1859 (Plague Minnow or Mosquito Fish)
An increased threat of predation by Mosquito fish possibly could result during the rewetting phase. Mosquito fish are able to establish in areas of poor water quality and
tolerate a range of conditions.
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Woodland birds
The following factors must be taken into account in making a determination under this
section:
(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
Seven threatened woodland birds have a former distribution range incorporating Croppers
Lagoon (Atlas of NSW Wildlife 2007). During this field investigation no observations of
these species were made.
Red-tailed black cockatoo (Calyptorhynchus banksii)
Red-tailed black cockatoo is the most widespread of all black-cockatoos and inhabits a
variety of habitats including riparian vegetation (DEC 2005). This specie is highly
selective with its diet with a main food of seeds from stringybark trees and in summer the
fruits of Buloke trees (Maron & Lill 2004). The loss of Buloke woodlands is thought to
be a major factor threatening the decline of this species as is the removal of hollowbearing trees and clearing of riparian areas (Maron & Lill 2004; DEC 2005). As this
proposal does not include the clearing of native vegetation it is reasonable to suggest it is
unlikely to have an adverse impact on the presence of any Red-tailed black cockatoo
populations.
Brown treecreeper (Climacteris picumnus)
The distribution of this species is related to the availability of nest hollows and
connection of remnant habitat enabling the species to disperse after breeding (MacNally
2006), preferring woodlands with an open understorey and a territory of approximately
200 ha (Doerr et al 2006). The study area contains a good number of potential hollowbearing trees (e.g. River red gums) and the proposal does not pose a risk to causing
fragmentation between remnant vegetation. Therefore due to other potential habitat and
watering sources available in the near vicinity of Croppers Lagoon and the mobility of
this specie, the proposed action is unlikely to have an adverse effect on the local
population.
Hooded robin – south eastern form (Melanodryas cucullata cucullata)
The Hooded robin is considered a sedentary specie although has been known to have
local seasonal movements, with a home range varying from 10 to 30 ha during breeding
and non-breeding seasons (DEC 2005). This specie prefers lightly wooded areas featuring
mature eucalypts, saplings, some small shrubs and a ground layer of native grasses (DEC
2005). It is reasonable to suggest the proposed action will not pose an adverse risk to this
specie.
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Black-chinned honeyeater – eastern subspecies (Melithreptus gularis gularis)
This largely nomadic bird prefers to inhibit drier open forests or woodlands dominated by
Box and Ironbark species, with a widespread distribution including the Riverina, northwest and central west plains of NSW (DEC 2005). The species feeds on insects and
nectar from flowers, foraging on the underside of branches and trunks of trees (DEC
2005). Due to its nomadic tendances and mobility the proposed action is unlikely to have
a significant impact on the species life cycle.
Superb parrot (Polytelis swainsonii)
Superb parrots rely on large healthy and mature gum trees (both Blakely’s and River red
gums) for nesting and breeding sites (Kingsford 2000; Manning et al 2006). This species
may forage up to 10 km from a nesting site, feeding in trees, understorey shrubs and on
the ground (DEC 2005). The loss of available hollows and hollow bearing trees is the
major threat to this specie (DEC 2005). With the species tendency to forage large
distances from its nesting site and no hollow bearing tress are anticipated to be removed,
the proposed action is unlikely to effect the life cycle of any local populations.
Grey-crowned babbler – eastern subspecies (Pomatostomus temporalis temporalis)
The grey-crowned babbler is the largest Australian babbler and inhabits open Box-Gum
woodlands and Box-Cypress pine and Open Box woodlands (DEC 2005). This specie has
a home range of approximately 10 ha and requires connectivity between remnants, due to
an inability to cross large open areas (DEC 2005). The lagoon is not considered
significant habitat for this specie and therefore the proposed action is unlikely to affect
this species life cycle.
Regent honeyeater (Xanthomyza phrygia)
This species mainly inhabits temperate woodlands, open forests, riparian forests of River
She-oak and Box-Ironbark woodlands (DEC 2005). Regent honeyeaters can undertake
large scale nomadic movements and as similar vegetation structures are common
throughout the area surrounding Croppers Lagoon, the proposed action is unlikely to
affect the species life cycle and place it at the risk of extinction.
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
No known endangered population of woodland birds occur in the Croppers Lagoon area.
(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
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(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,
No woodland bird species listed are classed as an ecological community.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
Habitat removal and modification is a threat to many woodland birds, particularly
threatened species. Most woodland birds are strongly associated with the structural
diversity of the existing vegetation in the community, dependant on abundance and
richness of available food resources. The area and habitat to be affected by this proposal
is expected to become fragmented from other wetlands and the Murray River. This
fragmentation is not expected to modify habitat used by woodland birds or pose a risk to
the long-term survival of the population. Although as Croppers Lagoon has been
identified to defiantly contain sulfidic sediments, the high potential of the lagoon
becoming acidic after a drying and wetting phase is likely in the long-term to have an
impact on the health of vegetation and habitat areas surrounding the lagoon.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
No designated areas of critical habitat occur in the area.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
Recovery plans have not been prepared for these species.
(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.
From the key threatening processes determined under the FM Act and the TSC Act, four
are considered to be the most relevant to the current proposal.
Alteration to the natural flow regimes of rivers and streams and their floodplains and
wetlands
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Flow regimes can be considered as flooding, drying or water level change. As woodland
birds are not directly dependant on wetlands for all parts of their life cycle and as other
watering sources are in the near vicinity, this threat is unlikely to pose a risk. Croppers
Lagoon has been identified as a wetland that definitely contains sulfidic sediments, on
drying the lagoon the likelihood of acidification occurring is high. Acidification is likely
to alter the aquatic structure of the wetland, this change will affect the fringing vegetation
and food resource abundance and structure, not only affecting aquatic species but also
terrestrial species. Therefore the proposed action is likely to increase the impact of this
KTP.
Clearing of native vegetation
The clearing of any native riparian vegetation to be removed on this site is considered
small, with the only need to clear is to allow for suitable access to the wetland for
construction purposes. Therefore, the proposed action is unlikely to have a significant
impact in this respect because of the small area to be affected.
Removal of dead wood and dead trees
It is not expected that removal of large woody debris will have an affect as a result of the
proposal, as any removal will be small and would only be removed to allow suitable
access to the site for construction purposes. Realignment of woody debris within the
lagoon or fringing vegetation should be considered rather then removal. Therefore, due to
the small area that would be affected by any removal or realignment of dead wood
(avoiding the disturbance of hollow bearing trees), the proposed action is unlikely to have
a significant threat.

Waterbirds
The following factors must be taken into account in making a determination under this
section:
(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
During this field inspection no threatened waterbirds were observed, three vulnerable
species as listed under the TSC Act do have former distribution in the area (Atlas of NSW
Wildlife 2007).
Magpie goose (Anseranas semipalmata)
The breeding season for the Magpie goose is dependant on the depth of water and density
and height of aquatic vegetation, with breeding stimulated by rainfall and flooding (Firth
& Davies 1961) and breeding is unlikely to occur in south-eastern Australia (DEC 2005).
Habitat preference is for shallow wetlands with dense growth of rushes and sedges
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although individuals can be found grazing on land in terrestrial habitats (DEC 2005). The
drainage of wetlands appears to be a major threat to the survival of this specie as is
modification and degradation of habitat areas (DEC 2005). Croppers Lagoon is not
considered a significant habitat area and the specie is unlikely to breed in the area, it is
reasonable to suggest no adverse impact from the proposal will occur. Although due to
the definite presence of sulfidic sediments, the proposed action is likely to have an
impact.
Brolga (Grus rubicunda)
The Brolga is one of Australia’s largest flying birds with a sparse distribution across the
southern part of Australia, yet still abundant in the northern tropics (DEC 2005). This
specie is dependant on wetlands, nesting on islands or in the water, although often feeds
in dry grassland or ploughed paddocks (DEC 2005). Croppers Lagoon is not considered a
significant habitat area for the Brolga, therefore it is reasonable to suggest the proposed
action is unlikely to have an adverse impact on this specie life cycle. Although, due to
sulfidic sediments present in the lagoon, the proposed action is likely to affect this specie
life cycle.
Freckled duck (Stictonetta naevosa)
The Freckled duck breeds in large temporary swamps moving to permanent waters such
as lakes and reservoirs during drought periods (DEC 2005). This species prefers
freshwater swamps and creeks with dense cumbungi, lignum or tea-tree vegetation, with
major threats to its status including the draining and clearing of wetland habitats and
changes to river flows (DEC 2005). As Croppers lagoon has undergone a recent drying
phase it is reasonable to suspect that currently no populations of Freckled ducks inhabit
the lagoon and flooding the lagoon during a re-wetting phase may stimulate the return of
this specie once suitable habitat has re-established. Unfortunately due to the presence of
sulfidic sediments it is unlikely suitable habitat will re-establish after a wetting phase.
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
No known endangered population of waterbirds occur in the Croppers Lagoon area.
(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,
No waterbird species listed are classed as an ecological community.
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(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
The area and habitat to be affected by this proposal is expected to become fragmented
from other wetlands and the Murray River. This change to the aquatic community may
pose a threat to waterbirds. Due to the lack of suitable habitat at Croppers Lagoon for
these species the proposed action is unlikely to further affect any habitat, although after a
wetting phase the potential for the lagoon to become acidic is high and is likely to
adversely impact habitat areas.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
No designated areas of critical habitat occur in the area.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
Recovery plans have not been prepared for this species.
(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.
From the key threatening processes determined under the FM Act and TSC Act, three are
considered to be the most relevant to the current proposal.
Alteration to the natural flow regimes of rivers and streams and their floodplains and
wetlands
The aquatic community at Croppers Lagoon is extremely degraded, with a low water
level and low abundance of suitable habitat for waterbirds, therefore the lagoon is not
considered to be a significant habitat area for these species. Without further management
to allow the re-wetting of the lagoon and removal of invasive species the lagoon will
continue to decline in health and is unlikely to be viable in the long term for the potential
return of local populations, although due to presence of sulfidic sediments a wetting
phase after a dry phase is highly likely to adversely increase the impact of this threatening
process.
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Clearing of native vegetation
The clearing of any native vegetation to be removed on this site is considered small, with
the only need to clear is to allow for suitable access to the wetland for construction
purposes. Therefore, the proposed action is unlikely to have a significant impact in this
respect because of the small area to be affected.
Removal of dead wood and dead trees
It is not expected that removal of large woody debris will have an affect as a result of the
proposal, as any removal is considered to be small and would only need to be removed to
allow suitable access to the site for construction purposes. Any removal that is required
can be elevated by realigning the woody debris within either the creek channels or
riparian zones. Therefore, the proposed action is unlikely to increase the impact of this
key threatening process.

Mammals
The following factors must be taken into account in making a determination under this
section:
(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
The vulnerable Squirrel glider has a distribution range that incorporates Croppers Lagoon
(Atlas of NSW Wildlife 2007).
Squirrel glider (Petaurus norfolcensis)
Squirrel gliders are sparsely distributed along the east coast and inland districts from
western Victoria to the base of Cape York in Queensland (van der Ree 2002). Primarily
an animal of drier forests and woodlands, preferring mixed species stands with shrubs or
Acacia understorey, they have also been observed in other landscapes, with a home range
of 3-5 ha (Traill & Coates 1993). A nocturnal arboreal mammal reliant on hollows for
den and shelter sites during the day, the major threats that are affecting this species is the
loss of hollow-bearing trees, as well as the loss and fragmentation of suitable habitat (van
der Ree 2002). The proposed action does not relate to clearing of vegetation and in
particular hollow bearing trees and therefore it is reasonable to suggest will not impact on
this species life cycle.
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,

146

Water Saving Through Wetland Drying – Albury to Corowa
There are no endangered mammal populations known to occur in the region.
(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,
No mammals in the region are listed as an ecological community.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
The habitat which is expected to be removed, modified, isolated or fragmented by this
proposed action relates to aquatic habitats rather then terrestrial habitats. As mammals
inhabit terrestrial habitats and have not been recorded to directly be dependant on
wetlands for all parts of their life cycles and as alternative watering points are in the near
vicinity, it is not expected that the installation of a barrier will directly impact on the
habitat of these threatened mammals. In the event that a re-wetting phase is not initiated
there is the potential for habitat areas surrounding the wetlands to change in species
composition and structure to species characteristic of un-flooded areas. Due to the
presence of sulfidic sediments, a drying and wetting phase has the potential to affect the
health of surrounding vegetation and to alter vegetation structure to acid tolerant plants.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
No critical habitat is designated in the region.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
No recovery plans have been prepared this specie.
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(g) whether the action proposed constitutes or is part of a key threatening process
or is likely to result in the operation of, or increase the impact of, a key
threatening process.
There are 30 KTP currently listed under the TSC Act, one of these processes (alteration to
the natural flow regimes) is considered in relation to the proposed action, while another
two processes (clearing native vegetation and removal of woody debris) are mentioned as
a possibility of having an impact.
Alteration to the natural flow regimes of rivers and streams and their floodplains and
wetlands
Alteration to the natural flow regimes can occur through reducing or increasing water
flows, alternating seasonal flow patterns, changing the frequency, timing, magnitude,
variability and duration of flow, these flows have important ecological functions that
native flora and fauna have adapted to. Altered natural flow regimes may also affect the
availability and quality of suitable habitat for many species. Mammals are able to tolerate
fluctuating water levels, as long as this fluctuation does not affect food abundance,
degrade habitat availability and alternate water sources are nearby. The presence of
sulfidic sediments has the potential to degrade habitat, aquatic and terrestrial, and to
affect food and water resources.
Clearing of native vegetation
The clearing of any native vegetation on this site is considered small, the only need to
clear would be to allow for suitable access to the wetland for construction purposes. The
proposed action is unlikely to have a significant impact in this respect, because of the
small area to be affected and as long as revegetation of disturbed areas occurs.
Removal of dead wood and dead trees
It is not expected the requirement for removal of dead wood or trees will occur as a result
of gaining access to the lagoon to upgrade the existing infrastructure. Any dead wood that
requires removal can be realigned within the lagoon or riparian zones to maintain habitat
areas. This realignment is considered to be small and is therefore unlikely to increase the
impact of this process.

Migratory Species Criteria
The study area contains potential habitat for three migratory bird species listed on either
the Chinese-Australian Migratory Bird Agreement (CAMBA), the Japanese-Australian
Migratory Bird Agreement (JAMBA), the newly signed Republic of Korean-Australian
Migratory Bird Agreement or the convention on the Conservation of Migratory Species
of Wild Animals – Bonn, 1979 (CMS) .
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Apus pacificus
Ardea alba
Tringa glareola

Fork-tailed swift
Great egret
Wood sandpiper

- CAMBA & JAMBA
- CAMBA only
- CAMBA, JAMBA & ROKAMA

An assessment as per the Administrative Guidelines on Significance has been completed
for the species listed below.

Administrative Guidelines on Significance, Environment Protection and
Biodiversity Conservation Act 1999
An action has, will have, or is likely to have a significant impact on a migratory species if
it does, will, or is likely to:
•

Substantially modify (including by fragmenting, altering fire regimes, altering
nutrient cycles or altering hydrological cycles), destroy or isolate an area of
important habitat1 of the migratory species:

The wetlands located in the Lower Murray River Catchment are extensive and provide a
range of habitat for many migratory species.

1

i)

Fragmentation: The barrier disconnecting Croppers Lagoon from the Murray
River is likely to have modified the habitat associated with the lagoon,
fragmenting the aquatic community from the River and other wetlands. Due to
the lagoons degraded condition and presence of sulfidic sediments, further
fragmentation of suitable habitat for these migratory birds is likely to occur if the
lagoon is re-wetted.

ii)

Alteration of fire regimes: The proposed action will not alter fire regimes.

iii)

Alteration of nutrient cycles: Flooding of wetlands after a drying phase provides
a pulse of nutrients to wetlands driving secondary productivity and benefits the
ecological community in the long term (Reid and Brooks 2000). The wetting
phase of Croppers Lagoon after a drying phase is likely to cause acidification and
deoxygenation of the water column resulting in substantiality modify habitat areas
associated with the lagoon.

Area of important habitat is:
a) habitat utilised by a migratory species occasionally or periodically within a region that supports an
ecologically significant proportion of the population of the species, or
b) habitat utilised by a migratory species which is at the limit of the species range, or
c) habitat within an area where the species is declining.

2

Introducing an invasive species into the habitat may result in that species becoming established. An invasive species
may harm a migratory species by direct competition, modification of habitat, or predation.
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iv)

•

Alteration of hydrological cycles: The hydrological cycle of a wetland is
responsible for the composition structure and function of wetland communities.
Regulation of rivers has significantly altered the hydrology of many wetlands with
wetlands either more permanently inundated or more permanently dry. Due to
sulfidic sediment presence the alteration of Croppers Lagoon’s hydrological cycle
is likely to have an adverse effect on habitat areas.

Result in invasive species that is harmful to the migratory species becoming
established2 in an area of important habitat1 of the migratory species:

During the dry down phase it is advisable that stock be restricted from the areas fringing
the lagoon. This will prevent the effects of trampling and pugging the creek edges which
can lead to destruction of vegetation and soil profile and the introduction of weeds and
nutrients. Due to the lagoons sediments potential to become acidified the invasion of acid
tolerant plant species is likely to occur in the long-term and therefore alter the vegetation
structure of the wetland, altering suitable habitat for migratory birds.
•

Seriously disrupt the lifecycle (breeding, feeding, migration or nesting
behaviour) of an ecologically significant proportion of the population of the
species:

Due to these species mobility, the regulator is already in place and the lagoon already
experiences forms of degradation, Croppers Lagoon is not considered important habitat
areas for these migratory birds.
Fork-tailed swift (Apus pacificus)
The Fork-tailed swift breeds in north-east and mid-east Asia, a summer migrant bird to
Australia visiting from November to April each year (Emison et al 1987). This specie is
almost totally aerial, feeding during flight (Emison et al 1987).
Great egret
Great egrets breed in Australia in a variety of habitats around the edges of wetlands and
are considered common and widespread (Baxter 1994). Egrets nest in trees and are
territorial feeders foraging in the water for mollusc, amphibians and aquatic insects.
Estuarine mudflats have also been used as a summer-autumn or drought refuge sites
(Emison et al 1987).
Wood sandpiper (Tringa glareola)
Inhabit inland freshwater wetlands in Australia and breed in Mongolia, Northern China
and Siberia (Watkins 1993). Wood sandpiper on summer visits to Australia prefer fresh
inland water ways including brackish swamps, mangroves, lakes and flooded pastures
(Emison et al 1987). Artificial wetlands, such as a large farm dam have also been used as
a refuge site (Emison et al 1987).
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Appendix A:
7-Part test
(Environment Planning and Assessment Act 1979 203 PART 1, SECTION 5A (2))
The wetlands considered in this report occur within the Lower Murray River Catchment,
an area that is listed as an endangered ecological community. The Lower Murray River
Catchment ecological community incorporates all native fish and invertebrates within all
natural creeks, rivers and associated lagoons, billabongs and lakes of the regulated
Murray River below Lake Hume. The listing of this ecological community gives all
native fish and invertebrate species within its boundaries the protected status of
endangered species.
Three endangered ecological communities, in addition to the Lower Murray River
Catchment, as listed under the TSC Act, potentially occur in the study areas. The Inland
Grey Box Woodland Community, Myall Woodland Community and White Box, yellow
Box, Blakely’s Red Gum Woodland Community. These communities are characterised
by a number of plant species, the listing of endangered community does not list any
species within the community as endangered.

Aquatic Ecological Community of the Lower Murray River Catchment.
The following factors must be taken into account in making a determination under this
section:
(e) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
The Lower Murray River Catchment is not a threatened species.
(f) in the case of an endangered population, whether the action proposed is likely
to have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is
likely to be placed at risk of extinction,
The Lower Murray River Catchment is not an endangered population.
(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
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(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(vi) is likely to substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,
In a natural state the area would experience variable water regimes and wetting and
drying cycles. Since regulation of flows within this river many wetlands in the catchment
have become more permanent and rarely undergo a drying phase. Re-imposing a wetting
and drying cycle has the potential to benefit many components of the ecological
community providing wetting is undertaken at (i) the appropriate time of year (ii) water is
held within the wetland for sufficient duration to allow flora and fauna to complete life
cycles, and (iii) allowed to naturally draw down.
Three of these wetlands have been identified to defiantly contain sulfidic sediments and
the remaining four possibly contain sulfidic sediments. Therefore the drying and then rewetting of these wetlands has the potential to cause significant acidification and
deoxygenation of the water column which may adversely impact on the community and
potently place the local occurrence of this community at risk of extinction.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(vii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
Due to the current drought these wetlands are drying down naturally. Depending on the
duration of drying there may be an impact on biota dependant on re-wetting. Under this
proposal, the wetlands are likely to become fragmented from the Murray River and
surrounding wetlands until water availability allows for its removal or opening. This
fragmentation is likely to cause the aquatic community to become isolated or cause death
to species that are unable to cross this barrier to escape the drying wetland. The process
of drying wetlands is believed to improve habitat availability, during the re-wetting phase
these habitat areas will reconnect to the Murray River and other wetlands, removing
fragmentation and restoring connectivity and producing important triggers for many
aquatic organisms to re-establish. As the presence of sulfidic sediments is either defiantly
or possibly present in the wetlands, implementing a drying and wetting phase has the
potential to remove and modify habitat which is likely to affect the long-term survival of
this local ecological community.
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(h) whether the action proposed is likely to have an adverse effect on critical
habitat (either directly or indirectly),
No areas have been identified as critical habitat.
(i)

whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,

No recovery plan has been prepared for the aquatic community of the Lower Murray
River Catchment.
(j) whether the action proposed constitutes or is part of a key threatening process
or is likely to result in the operation of, or increase the impact of, a key
threatening process.
Of the 30 key threatening processes (KTP) listed under the TSC Act and seven under the
FM Act, four need to be considered. These are the alteration to natural flow regimes,
removal of dead wood and trees, the clearing of native vegetation and predation of
Mosquito fish.
Alteration to the natural flow regimes of rivers and streams and their floodplains and
wetlands
The process of drying and re-wetting the lagoon will alter current flow regimes of the
wetlands located on the Murray River floodplains. However, as the Murray River is a
regulated river these current flow regimes are not considered the natural flow of the river.
As these lagoons have been identified to defiantly or possibly contain sulfidic sediments
any further change to the hydrological cycle of these wetlands is likely to affect the
aquatic community and increase this KTP.
Removal of dead wood and dead trees
It is not expected the requirement for removal of dead wood or trees will occur as a result
of gaining access to the wetland to construct the proposed infrastructure. Any dead wood
that requires removal should be realigned within the lagoon or riparian zones to maintain
habitat areas. The need to remove or realign woody debris is considered to be small and
therefore is unlikely to increase the impact of this process.
Clearing of native vegetation
The area of native vegetation that is likely to be removed due to construction and access
on this site is very small. In the event native vegetation is removed, consideration should
be made to revegetate the affected areas. The proposed action is unlikely to have a
significant impact in respect to the small area being disturbed.
Predation by Gambusia holbrooki Girard, 1859 (Plague Minnow or Mosquito Fish)
An increased threat of predation by Mosquito fish possibly could result during the rewetting phase. Mosquito fish are able to establish in areas of poor water quality and
tolerate a range of conditions.
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Woodland Ecological Communities of the Riverina and NSW South
Western Slopes
The following factors must be taken into account in making a determination under this
section:
(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,
The Inland Grey Box Woodland Community, Myall Woodland Community and White
Box, Yellow Box, Blakely’s Red Gum Woodland Community are not a threatened
species.
(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction,
The Inland Grey Box Woodland Community, Myall Woodland Community and White
Box, Yellow Box, Blakely’s Red Gum Woodland Community are not an endangered
population.
(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely too substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be placed at
risk of extinction,
Inland Grey Box Woodland in the Riverina, NSW South Western Slopes, Cobar
Peneplain, Nandewar and Brigalow Belt South Bioregions
The vegetation community of the Inland Grey Box Woodland Endangered Ecological
Community occurs in the region and potentially may be present in the area surrounding
the study sites. This community relates to an assemblage of species that forms woodlands
and does not list Grey box (Eucalyptus microcarpa) or any species as endangered. This
community is characterised by 74 plant species, including shrubs although these typically
are sparse or absent and a ground layer of grass and herbaceous species, although this
ground layer can also be absent (DEC 2005). The proposed action potentially could
affect, in the long-term, the condition status of the vegetation surrounding the wetlands.
As acidification of the wetlands after a re-wetting phase potentially changes the structure
and composition of vegetation to acid tolerant plants or lack of water flow alters the
vegetation to species characteristic of un-flooded areas.
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Myall Woodland in the Darling Riverine Plains, Brigalow Belt South, Cobar Peneplain,
Murray-Darling Depression, Riverina and NSW South Western Slopes Bioregions
This community is scattered across the eastern parts of the alluvial plains of the MurrayDarling River System, characterised by varies structures of low open woodlands to open
shrublands (DEC 2005). Commonly the community consists of an understorey of an open
layer of chenopod shrubs and other woody shrubs and with dominant tree species
including Boree (Acacia pendula; DEC 2005). Threats to this community include
clearing, fragmentation, weed invasion and grazing (DEC 2005). This proposed action
does not plan to remove or fragment any terrestrial vegetation, although the change in
hydrological cycle as a result of the proposal is likely in the long-term have an impact on
this community. In the event the wetlands are managed to prevent a re-wetting cycle after
a dry down the vegetation within the area is likely to change to vegetation associated with
un-flooded areas. If management of the proposed action provides opportunity for the
wetlands to experience a re-wetting phase, due to the possibly or definite presence of
sulfidic sediments, it is likely the wetlands will progress to vegetation characteristic of
acid tolerant species.
White Box Yellow Box Blakely's Red Gum Woodland
An open woodland community dominated by White box, Yellow box and Blakely’s red
gum species, this community also includes shrubs, grasses, herbs and other tree species
(DEC 2005). This community is poorly represented in conservation reserves and all care
needs to be made to maintain existing remnants (DEC 2005). No habitat area is expected
to be removed as a result of the proposed action. In the event of any clearing of
vegetation that potentially may occur it would be only to obtain access to the site for
construction purposes and is considered to be small. Due to the possibility of sulfidic
sediments in these wetlands, any drying and wetting has the potential to impact on this
community in the long-term via altering the vegetation structure and health of remnants
surrounding the wetlands.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result of
the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or ecological
community in the locality,
The habitat which is expected to be removed, modified, isolated or fragmented by this
proposed action relates to aquatic habitats rather then terrestrial habitats. The proposed
action does not intend to impact on existing links between any communities associated
with the lagoon and neighbouring remnants. Although the proposal potentially may alter
the structure of these communities through stress of species adapted to regular flooding or
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wetting regimes. Due to the process of these wetlands naturally drying down as a result of
current drought conditions, it is likely the proposed action may further impact on this
stress. Due to possible presence of sulfidic sediments initiating a wetting cycle after a dry
down, potentially will cause habitat modification and degradation.
(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),
No designated areas of critical habitat occur in the area.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan,
No recovery plans have been prepared.
(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.
There are 30 KTP currently listed under the TSC Act, there are three processes considered
in relation to the proposed action as a possibility of having an impact.
Alteration to the natural flow regimes of rivers and streams and their floodplains and
wetlands
Alteration to the natural flow regimes can occur through reducing or increasing water
flows, alternating seasonal flow patterns, changing the frequency, timing, magnitude,
variability and duration of flow. Altered flow regimes may also affect the availability and
quality of suitable habitat for many species. As this community is not directly dependant
on wetlands, the proposed action is unlikely to have an adverse impact. Although due to
the presence of sulfidic sediments, long-term impacts are likely to occur and result in
increasing the impact of this KTP.
Clearing of native vegetation
It is not expected removal of native vegetation is required for the upgrade of the existing
infrastructure. Any clearing or disturbance that may occur is considered to be small and
therefore is reasonable to suggest the proposed action is unlikely to impact further on this
KTP. In the event clearing is required, disturbed areas should be rehabilitated with native
indigenous species, this will aim towards reducing any long term impacts.
Removal of dead wood and dead trees
It is not expected that removal of dead wood or trees will have an affect as a result of the
proposal, as any removal is considered to be small and would only need to be removed to
allow suitable access to the site for construction purposes. The need for removal can be
elevated by realigning any dead wood in the riparian and/or aquatic zones to maintain
these habitat and foraging areas. Therefore, due to the small area that would be affected
by any realigning of woody debris the proposed action is unlikely to have a significant
threat.
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Appendix B:
Significant impact criteria
(Environmental Protection and Biodiversity Conservation Act 1999 PART 3, Subdivision
C (18))
Two endangered ecological communities as listed under the EPBC Act, potentially occur
in the region, the Buloke Woodland and White Box, Yellow Box, Blakely’s red gum
grassy woodland.

Woodland Ecological Communities of the Riverina and NSW South
Western Slopes
Buloke Woodlands of the Riverina and Murray-Darling Depression Bioregions
Ecological Community
This community is listed as an endangered ecological community under the EPBC Act.
The community is generally dominated by Buloke (Allocasuarina luehmannii), Slender
cypress pine (Callitris gracilis) and Grey box (Eucalyptus microcarpa) with an open and
grassy understorey (DEH 2006).
White Box-Yellow Box-Blakely's Red Gum Grassy Woodland and Derived Native
Grassland
This community is slightly different to the White box, Yellow box, and Blakely’s red
gum community as listed under the TSC Act and can occur as either woodland or derived
grassland (DEH 2006). Remnants dominated by other species that do not have White box,
Yellow box or Blakely’s red gum as a co-dominant are not considered apart of this
endangered community (DEH 2006), while the TSC Act listing is characterise by these
species present or prior occurrence (DEC 2005). More then 400 native species are
associated with this community (DEH 2006).
An action is likely to have a significant impact on a critically endangered or endangered
ecological community if there is a real chance or possibility that it will:
•

Reduce the extent of an ecological community;

The proposed action does not intend to clear or remove any local occurrence of this
community. The proposed action potentially could affect, in the long-term, the condition
status of the vegetation surrounding the wetlands. As acidification of the wetlands after a
re-wetting phase potentially changes the structure and composition of vegetation to acid
tolerant plants or lack of water flow alters the vegetation to species characteristic of unflooded areas.
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•

Fragment or increase fragmentation of an ecological community, for example
by clearing vegetation for roads or transmission lines;

The habitat area which is expected to be fragmented by this proposed action relates to
aquatic habitats rather then terrestrial habitats. Terrestrial habitats to some degree are
associated with wetland communities, maintaining the integrity of these habitats is
important to many species that are dependant on both terrestrial and aquatic habitats for
parts of their life cycles. A prolonged dry period potentially could change the species
composition of these terrestrial and aquatic areas to species more characteristic of dry or
un-flooded conditions and increase fragmentation between remnants. Due to current
drought conditions these wetlands are naturally drying and as the presence of sulfidic
sediments are either defiantly or possibly present in the wetlands, implementing a drying
and wetting phase has the potential to remove and modify habitat which is likely to affect
the long-term survival of this local ecological community.
•

Adversely affect habitat critical to the survival of an ecological community;

No critical habitat area is designated in the area.
•

Modify or destroy abiotic (non-living) factors (such as water, nutrients, or
soil) necessary for an ecological community’s survival, including reduction of
groundwater levels, or substantial alteration of surface water drainage
patterns;

Alteration of water drainage patterns potentially can affect the availability and quality of
suitable habitat for many species, including this community. As long as the proposed
actions are managed to allow opportunities of wetting and drying phases, it is unlikely to
have an impact on this community’s survival. As the wetlands have been identified to
possibly or defiantly contain sulfidic sediments it is possible the proposed action in the
long-term will adversely affect these communities.
•

Cause a substantial change in the species composition of an occurrence of an
ecological community, including causing a decline or loss of functionally
important species, for example through regular burning, or flora or fauna
harvesting;

Threats to this community include clearing, grazing, weedicide application, fertiliser drift
and inappropriate fire regimes. A prolonged dry period potentially may change species
composition within the wetland areas which may impact on these Woodland
communities. Appropriate management and monitoring of these areas, including a rewetting phase potentially will reduce any substantial changes in species composition.
Although a re-wetting phase, due to sulfidic sediment presence, is likely to cause
acidification and deoxygenation of the water column which in time will affect the health
and structure of vegetation surrounding the wetlands.
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•

Cause a substantial reduction in the quality or integrity of an occurrence of
an ecological community, including, but not limited to:
o Assisting invasive species, that are harmful to the listed ecological
community, to become established; or
o Causing regular mobilisation of fertilisers, herbicides or other
chemicals or pollutants into the ecological community which kill or
inhibit the growth of species in the ecological community; or

Maintaining the integrity of terrestrial habitats associated with aquatic habitats during dry
down periods is important for species who are dependant on terrestrial habitats that
surround or connect wetlands, for some parts of their life cycles and on aquatic habitats
for other parts. Unfortunately due to sulfidic sediments the proposed action potentially
could result in substantially reducing the quality of this community (if present).
Continuing monitoring of the sites to maintain the integrity and quality of the community,
including combating invasive species is recommended.
•

Interfere with the recovery of an ecological community.

Due to current drought conditions and degradation observed at these wetlands, the
proposed action potentially could enhance these effects and therefore interfere with any
recovery process.
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Appendix C:
Fauna species known to occur in the study region
Status/treaty codes

V = Vulnerable (TSC Act / FM Act)
E = Endangered (TSC Act / FM Act)
EP = Endangered population (TSC Act / FM Act)
P = Protected (National Parks & Wildlife Act 1974)
U = unprotected
e = endangered (EPBC Act)
v = vulnerable (EPBC Act)
N = Native
I = Introduced
C = CAMBA
R = ROKAMBA
J = JAMBA
M = CMS

Source: ACC 2006; Atlas of NSW Wildlife 2007; Davidson 2004; Dooley 2006; Lugg 1992; Lugg & Lloyd 1995; Spencer 2001; Personal
observations (Matthew Vogel & Rebecca Durant)

Birds

Scientific name

Common name

Status /
Treaty

Cooks
Lagoon

Acanthiza chrysorrhoa

Yellow-rumped
thornbill
Striated
thornbill
Yellow thornbill
Brown thornbill
Buff-rumped
thornbill

P

X

P

X

P
P
P

X
X
X

Acanthiza lineata
Acanthiza nana
Acanthiza pusilla
Acanthiza reguloides

Quatt
Quatta
Lagoon

Big
Barren
Lagoon

X

X

X

X

Chick
Logie
East
Lagoon

Chick
Logie
Lagoon

Snake
Island
Lagoon

Croppers
Lagoon
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Acanthorhynchus
tenuirostris
Accipiter
cirrhocephalus
Accipiter fasciatus
Accipiter
novaehollandiae
Acrocephalus australis
Acrocephalus
stentoreus
Alcedo azurea
Anas castanea
Anas gracilis
Anas rhynchotis
Anas superciliosa
Anthus
novaeseelandiae
Anhinga melanogaster
Anseranas
semipalmata
Anthochaera
carunculata
Anthus australis
Aphelocephala
leucopsis
Apus pacificus
Aquila audax

Eastern
spinebill
Collared
sparrowhawk
Brown
goshawk
Grey goshawk

P

Australian
reed-warbler
Clamorous
reed-warbler
Azure
kingfisher
Chestnut teal
Grey teal
Australian
shoveler
Pacific black
duck
Richard's pipit

X
X

P

X

P

X

P

X
X
X
X

P

X

P
P
P

X
X
X

P

X

X

X
X

X

X
X

X

X

X

X

Australian
darter
Magpie goose

P

X

Red wattle bird

P

X

Australian Pipit
Southern
whiteface
Fork-tailed
swift
Wedge-tailed
eagle

P
P

X

X

X

X

X

X

X

X

V
X

C/J
X
P

X
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Ardea alba
Ardea intermedia
Ardea pacifica
Ardea ibis
Artamus cyanopterus
Artamus leucorynchus
Artamus superciliosus
Aythya australis
Biziura lobata
Botaurus poiciloptilus
Burhinus grallarius
Cacatua galerita

Cacatua roseicapilla
Cacatua sanguinea
Cacatua tenuirostris
Cacomantis
flabelliformis
Calidris acuminata

Calidris ruficollis
Calidris tenuirostris
Callocephalon
fimbriatum

Great egret
Intermediate
egret
White-necked
heron
Cattle egret
Dusky
woodswallow
White-breasted
woodswallow
White-browed
woodswallow
Hardhead
Musk duck
Australasian
bittern
Bush stone
curlew
Sulphurcrested
cockatoo
Galah
Little corella
Long-billed
corella
Fan-tailed
cuckoo
Sharp-tailed
sandpiper
Red-necked
stint
Great knot
Gang gang
cockatoo

C
P

X
X

P

X

C/J
P

X
X

P

X

P

X

P
P
V

X
X
X

E

X

P

X

P
P
P

X
X
X

P

X

C/J/R

X

C/R

X

C/J/R/V
V

X
X

X

X

X

X

X

X

X

X
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Calyptorhynchus
banksii
Carduelis carduelis
Chalcites lucidus
Charadrius ruficapillus
Chenonetta jubata
Chlidonias hybrida
Cincloramphus
mathewsi
Circus approximans
Cisticola exilis

Climacteris picumnus
Colluricincla harmonica
Columba livia
Coracina
novaehollandiae
Corcorax
melanorhamphos
Cormobates
leucophaeus
Corvus coronoides
Corvus mellori
Coturnix pectoralis
Coturnix ypsilophora
Cygnus atratus

Red tailed
black cockatoo
European
goldfinch
Shining
bronze-cuckoo
Red-capped
plover
Australian
wood duck
Whiskered tern
Rufous
songlark
Swamp harrier
Goldenheaded
cisticola
Brown
treecreeper
Grey shrikethrush
Rock dove
Black-faced
cuckoo-shrike
White-winged
chough
White-throated
treecreeper
Australian
raven
Little raven
Stubble quail
Brown quail
Black swan

X
V
U

X

X

P

X

X

X

X

X

X

X
P

X
X

X

X

X

P
P

X
X

V

X

P

X

U
P

X
X

X
X

X
X

X

X

X

X

X

X

X
X
P

X

P

X

P

P

X
X
X
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Dacelo novaeguineae
Dicaeum
hirundinaceum
Egretta garzetta
Egretta
novaehollandiae
Elanus axillaris
Elseyornis melanops

Entomyzon cyanotis
Eopsaltria australis
Erythrogonys cinctus
Eurystomus orientalis
Falco berigora
Falco cenchroides
Falco hypoleucos
Falco longipennis
Falco peregrinus
Falcunculus frontatus
Fulica atra
Gallinago hardwickii
Gallinula ventralis
Gallinula tenebrosa

Laughing
Kookaburra
Mistletoe bird
Little egret
White-faced
heron
Blackshouldered kite
Black-fronted
dotterel
Blue-faced
honeyeater
Eastern yellow
robin
Red-necked
dotterel
Dollar bird
Brown falcon
Nankeen
kestrel
Grey falcon
Australian
hobby
Peregrine
falcon
Crested shrike
tit
Eurasian coot
Latham's snipe
Black-tailed
native hen
Dusky
moorhen

P

X

P

X

P

X
X

P

X

P

X

X

X

X

X

X

X

X

X

X

X

X

X

X
X
X
X
X
P
P
P

X
X
X

V

X
X

X

X

X
P

X

P
C/R

X
X
X

P

X

X

X
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Gallirallus philippensis
Geopelia placida
Glossopsitta pusilla
Grallina cyanoleuca
Gerygone fusca
Gerygone olivacea
Grus rubicunda
Gymnorhina tibicen
Haliaeetus leucogaster
Haliastur sphenurus
Hieraaetus
morphnoides
Himantopus
himantopus
Hirundo neoxena
Hydroprogne caspia
Ixobrychus minutus
Lalage sueurii
Larus novaehollandiae
Lathamus discolor
Lichenostomus
penicillatus
Lichenostomus fuscus
Malacorhynchus
membranaceus
Malurus cyaneus

Buff-banded
rail
Peaceful dove
Little lorikeet
Magpie lark
Western
warbler
White-throated
gerygore
Brolga
Magpie
White-bellied
sea eagle
Whistling kite
Little eagle
Black-winged
stint
Welcome
swallow
Caspian tern
Little bittern
White-winged
triller
Silver gull
Swift parrot
White-plumed
honeyeater
Fuscous
honeyeater
Pink-eared
duck
Superb fairy
wren

X
P
P

X
X
X
X

X
X

X

X

X
P

X

V
P
C

X
X
X

P
P

X
X

P

X

P

X

C

X
X
X

E
P

X

X
X

X

X

X

X

X

X

X
X
X

X

X
X

X

X

X
X

X

X

X
P

X

P

X

X
X
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Manorina
melanocephala
Megalurus gramineus
Melanodryas cucullata
cucullata
Melithreptus
brevirostris
Melithreptus gularis
gularis

Merops ornatus
Microeca fascinans
Milvus migrans
Mirafra javanica
Myiagra inquieta
Neochmia temporalis
Neophema pulchella
Ninox connivens
Ninox
novaeseelandiae
Nycticorax caledonicus
Nymphicus hollandicus
Ocyphaps lophotes
Oriolus sagittatus

Oxyura australis

Noisy minor

P

X

Little grassbird
Hooded robin
(south-eastern
form)
Brown-headed
honeyeater
Black-chinned
honeyeater
(eastern
subspecies)
Rainbow beeeater
Jacky winter
Black kite
Singing
bushlark
Restless
flycatcher
Red-browed
finch
Turquoise
parrot
Barking owl
Southern
boobook
Nankeen night
heron
Cockatiel
Crested pigeon
Olive-backed
oriole
Blue-billed
duck

P

X
X

X

X
X

X
X

V
X

X

X

X

X

X
V

X

P

X

X

X

X

X

X

X
X
X
P

X

P

X

V

X

V
P

X
X

P

X

P

X
X
X

V

X

X

X

X

X

X
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Pachycephala
pectoralis
Pachycephala
rufiventris
Pardalotus punctatus
Pardalotus striatus
Passer domesticus
Pelecanus
conspicillatus
Petrochelidon ariel
Petrochelidon
nigricans
Petroica goodenovii
Petroica multicolour
Petroica phoenicea
Phalacrocorax carbo
Phalacrocorax
melanoleucos
Phalacrocorax
sulcirostris
Phalacrocorax varius
Phaps chalcoptera
Philemon citreogularis
Philemon corniculatus
Platalea flavipes
Platalea regia
Platycercus elegans

Golden
whistler
Rufous
whistler
Spotted
Pardalote
Striated
pardalote
House sparrow
Australian
pelican
Fairy martin
Tree martin

P

X

P

X

P

X

P

X

P
P

X
X

P
P

X
X

P

X

X

X

X
X

X
X

X

X
X

X

X

X

X
Red-capped
robin
Scarlet robin
Flame robin
Great
cormorant
Little pied
cormorant
Little black
cormorant
Pied cormorant
Common
bronze wing
Little friarbird
Noisy friarbird
Yellow-billed
spoonbill
Royal spoonbill
Crimson
rosella

X
X
X
X

X

X

X
X

X

X

X

X
X
X
P
P
P
P

X
X
X

X
X
X
X
X
X
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Platycercus elegans
flaveolus
Platycercus eximius
Plegadis falcinellus
Podargus strigoides
Podiceps cristatus
Polytellis swainsonii
Pomatostomus
superciliosus

Pomatostomus
temporalis temporalis
Poliocephalus
poliocephalus
Porphyrio porphyrio

Porzana fluminea
Porzana pusilla
Porzana tabuensis
Psephotus
haematonotus
Pyrrholaemus
sagittatus
Rallus pectoralis
Rhipidura fuliginosa
Rhipidura leucophrys
Sericornis frontalis
Smicrornis brevirostris

Yellow rosella
Eastern rosella
Glossy ibis
Tawny
frogmouth
Great crested
grebe
Superb parrot
White-browed
babbler
Grey-crowned
babbler
(eastern
subspecies)
Hoary-headed
grebe
Purple
swamphen
Australian
spotted crake
Baillon's crake
Spotless crake
Red-rumped
parrot
Speckled
warbler
Lewin's rail
Grey fantail
Willie wagtail
White-browed
scrubwren
Weebill

P

X

C/M

X
X
X

X
X

X
X
X

X
X

X
X

X
V

X
X
X
X

V
X

X

X

X

X
X
P

X
X

X

X
X
X
X
V

P

P

X

X

X

X
X

X

X

X
X
X
X
X
X
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Stagonopleura guttata
Stictonetta naevosa
Strepera graculina
Sturnus vulgaris
Tachybaptus
novaehollandiae
Tadorna tadornoides

Taeniopygia bichenovii
Threskiornis molucca
Threskiornis spinicollis
Todiramphus
pyrrhopygia
Todiramphus sanctus

Tringa glareola
Tringa hypoleucos
Tringa stagnatilis
Turdus merula
Turnix varia
Tyto alba
Vanellus miles

Diamond
firetail
Freckled duck
Pied
currawong
Common
starling
Australian
grebe
Australian
shelduck
Double-barred
finch
Australian
white ibis
Straw-necked
ibis
Red-backed
kingfisher
Sacred
kingfisher
Wood
sandpiper
Common
sandpiper
Marsh
sandpiper
Eurasian
blackbird
Painted buttonquail
Barn owl
Masked
lapwing

V

X

V
P

X
X

U

X

X
X
X

X
X

X
X

X

X
P

X
X
X

P

X

P

X

X

X

X

X

X

X

X
P

X

C/J/
R
C/J/
R
C/J/
R
U

X

P

X

P
P

X
X

X
X
X
X
X
X

X

X
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Xanthomyza Phrygia
Zosterops lateralis

Mammals

Antechinus flavipes
Chalinolobus gouldii
Dasyurus maculatus
Hydromys
chrysogaster
Macropus giganteus
Miniopterus
schreibersii oceansis
Mormopterus
planiceps
Mus musculus
Ornithorhynchus
anatinus
Oryctolagus cuniculus
Petaurus breviceps
Petaurus norfolcensis
Pseudocheirus
peregrinus
Scotorepens balstoni

Trichosurus vulpecula
Vespadelus regulus
Vespadelus vulturnus

Regent
honeyeater
Silvereye
Yellow-footed
antechinus
Gould's wattled
bat
Spotted-tailed
quoll
Water rat
Eastern grey
kangaroo
Eastern
bentwing bat
Little mastiffbat
House mouse
Platypus
Rabbit
Sugar glider
Squirrel glider
Common
ringtail possum
Inland broadnosed bat
Common
brushtail
possum
Southern
forest bat
Little forest bat

E

X

P

X

P

X

P

X

V

X

X

X

P
P

X

X

X
X

V

X
X

P
U

X
X

P
U
P
V

X
X
X

P

X

P

X

P

X

P
P

X
X

X

X

X

X
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Vulpes vulpes
Wallabia bicolor

Amphibians

Crinia parinsignifera
Crinia signifera
Limnodynastes
dumerili
Limnodynastes
interioris
Limnodynastes
tasmaniensis
Litoria ewingi
Litoria peronii
Litoria raniformis
Pseudophryne bibronii

Reptiles

Chelodina longicollis
Emydura macquarii
Notechis scutatus
Pseudechis
porphyriacus
Pseudonaja textilis

Red fox
Black wallaby
Cattle
Domestic pets
Eastern signbearing froglet
Common
eastern froglet
Eastern banjo
frog
Giant bullfrog
Spotted marsh
frog
Southern
brown tree frog
Peron's tree
frog
Southern bell
frog
Bibron's
toadlet
Eastern longnecked turtle
Murray river
turtle
Mainland tiger
snake
Red-bellied
black snake
Brown snake

U
P
U
U

X
X

X
X

X
X
X

X

X

X

P

X

X

P

X

X

P

X

X

P

X

X

P

X

P

X

P

X

E

X

P

X

P

X

P

X

P

X

P
P

X
X
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Fish

Bidyanus bidyanus
Carassius auratus
Craterocephalus
stercusmuscarum
Cyprinus carpio
Gadopsis marmoratus
Gambusia holbrooki
Galaxias rostratus
Hypseleotris spp.
Maccullochella
macquariensis
Maccullochella peelii
peelii
Macquaria ambigua
Macquaria australasica

Melanotaenia fluviatilis
Mogurnda adspersa
Nannoperca australis
Oncorhynchus mykiss
Perca fluviatilis
Philypnodon
grandiceps
Retropinna semoni
Salmo trutta

Silver perch
Goldfish
Fly-speckled
hardyhead
Carp
River blackfish
Mosquito fish
Flat headed
galaxias
Carp gudgeon
Trout cod
Murray cod
Golden perch
Macquarie
perch
Crimson
spotted
rainbowfish
Purple spotted
gudgeon
Southern
pygmy perch
Rainbow trout
Redfin perch
Flat-headed
gudgeon
Australian
smelt
Brown trout

V
U

X
X

X
X

X
X

N
U
N
U

X
X

X
X

X
X

X

X

N
N

X

E/e

X

X
X

X
X

X

X
X

X

X

X

X
X
X
X

X

X

X

X

X
X

X

X

X

X

X

X

X

v
N

X

X

X

X

X

X

X
X

V

X

X

X

X

X

X

X

X

X

N

X

EP

X

X

X

X

X

X

X

V
I
I

X

X

X

X

X

X

X

X

X

X
X
X

N

X

X

X

X

X

N
I

X

X

X

X

X
X
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Appendix D:
Flora species known to occur in the study region
Status codes

V = Vulnerable (TSC Act / FM Act)
E = Endangered (TSC Act / FM Act)
EP = Endangered population (TSC Act / FM Act)
P = Protected (National Parks & Wildlife Act 1974)
N = Native
I = Introduced
C = CAMBA
R = ROKAMBA
J = JAMBA
M = CMS

Source; ACC 2006; Atlas of NSW Wildlife 2007; Davidson 2004; Dooley 2006; Lugg 1992; Lugg & Lloyd 1995; Spencer 2001; Personal
observations (Matthew Vogel & Rebecca Durant)

Plants

Scientific name

Common name

Status /
Treaty

Cooks
Lagoon

Quatt
Quatta
Lagoon

Big
Barren
Lagoon

Chick
Logie
East
Lagoon

Chick
Logie
Lagoon

Snake
Island
Lagoon

Acacia dealbata

Silver wattle
Unidentified
green
Unidentified red

U

X

X

X

X

X

X

X
X

X
X
X

X

Floating swamp
wallaby-grass
Kurrajong
River bottlebrush
Tussock sedge
Sedge

V

X

X

Algae
Algae
Alisma spp
Amphibromus fluitans
Brachychiton populneum
Callistemon paludosus
Carex appressa
Carex spp.

U
P
U
U

X

X
X

X
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Centipeda cunninghamii
Centipeda spp.
Chloris truncata
Elatine spp.
Eleocharis spp.
Eucalyptus albens
Eucalyptus camaldulensis
Eucalyptus melliodora
Eucalyptus saligna
Juglans regia
Juncus ingens
Juncus usitatus
Leptospermum obovatum
Ludwigia peploides spp.
Montevidensis
Myriophyllum spp.
Paspalum dilatatum
Paspalum distichum
Persicaria decipiens
Persicaria hydropiper
Persicaria spp.
Phalaris aquatica
Phragmites australis
Poa spp.
Rubus fruticosus
Salix babylonica
Salix fragilis
Senecio garlandii
Typha spp.
Verbena bonariensis

Common
sneezeweed
Sneezeweed
Windmill grass
Waterwort
Spike rush
White box
River red gum
Yellow box
Flooded gum
Walnut tree
Giant rush
Common rush
River tea tree
Water primrose
Water milfoil
Paspalum
Water couch
Slender
knotweed
Water pepper
knotweed
Phalaris
Common reed
Tussock grasses
Blackberry
Weeping willow
Basket willow
Woolly ragwort
Cumbungi
Purpletop
Pasture grasses

U
U
U
U
U
U
U
U
U
N
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
V
U
I

X
X
X
X

X

X

X
X

X
X

X
X

X
X
X

X
X
X

X

X

X

X

X
X
X

X
X

X
X
X

X

X
X
X
X

X

X
X

X
X

X

X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X
X

X
X
X

X

X

X

X
X
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