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Jewelled Gecko (Strophuru
 
The Jewelled Gecko (Strophurus
Wales (NSW) Threatened Specie
across the arid and semi-arid zon
South Australia into south-weste
and Swan, 2008). In NSW the 
between Mildura and Robinvale
Cliffs National Park (NSW Scie
[OEH], 2012a).  In addition, there
the central-west of the State (NSW
 
This species is restricted to a w
sp.), including mallee, sand dese
al., 2004). In south-western NS
irregular or linear dunefields, ma
spinifex understorey (OEH, 2012
clumps for shelter and foraging s
 
It is a nocturnal species that fe
crickets, caterpillars, termites and
or on the exterior of spinifex clu
spinifex clumps. The species is 
between the spinifex spikes. Dur
of dead foliage or in burrows b
Gecko lays a clutch of two eggs t
 
The area of habitat required for 
distribution of the Jewelled Geck
result of stochastic events, such a
population size and population tr
declined overall within the state,
 
This species is threatened by a n
habitat degradation by domestic 
seed heads, impacting soil struc
1996; NSW Scientific Committe
clumps in areas that are infreq
identified for the species include
(NSW Scientific Committee, 200
 
(a) in the case of a threate

adverse effect on the life
species is likely to be plac

 
The Jewelled Gecko was record
single individual was located sh
Jewelled Gecko was recorded at 
Mine footprint, including eight lo
in Linear Dune Mallee within the
the Campaspe footprint, five ind
juveniles. There are no previous 
there are previous records from 
offset area and three in the wester
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rus elderi) 

rus elderi) is listed as vulnerable under Schedule 
cies Conservation Act 1999 (TSC Act). It has a wid
zones from Western Australia through the southern
stern Queensland, western NSW and north-weste
he species is largely confined to south-western a
ale north to Menindee including Tarawi Nature R
cientific Committee, 2004; NSW Office of Enviro
ere is a single record from Yathong Nature Reserve
SW Scientific Committee, 2004).  

 wide variety of vegetation communities supportin
esert and stony hills (Cogger, 2000; Wilson and S
NSW it occurs in chenopod sandplain mallee, d

allee box open woodland and rarely in cypress-pi
12a). Within these habitats the species is entirely de

g sites (Sadlier et al., 1996; Wilson and Swan, 2008

 feeds predominantly on spiders and a variety o
and cockroaches (OEH, 2012a). Foraging predomi
clumps, with occasional individuals observed on b
 is semi-arboreal with the semi-prehensile tail ass
uring the day individuals shelter inside the spinifex
 beneath clumps (OEH, 2012a; M. Schulz, pers. 
s throughout the year following suitable weather co

or this species to persist in a given area is unknow
cko increases the likelihood of local populations be

h as prolonged drought (NSW Scientific Committee
 trends in this species are unknown, but it is likely
, given that large sections of its preferred habitat h

a number of processes, particularly habitat clearan
tic stock and feral goats (Capra hircus) through tra
ructure and facilitating weed invasion (Masters, 1
ittee, 2004). It is predominantly found within lar
requently burnt (Sadlier et al., 1996). Other th
de predation by the European red fox (Vulpes vulp
004; OEH, 2012a).  

tened species, whether the action proposed is
life cycle of the species such that a viable loca
laced at risk of extinction. 

rded once within the Campaspe footprint (Figure 
 sheltering under a mat of dead spinifex in Linea
 at 10 localities during the current surveys outside 
t localities within the proposed offset area (Figure 
the proposed offset area approximately 3 kilometre
individuals were located sheltering under dead spi
s database records from within the Atlas-Campaspe

m nine localities in adjoining areas, including one 
stern part of Mungo National Park (Figure C-1).  

 

 
C-1 

le 2 of the New South 
widespread distribution 
ern Northern Territory, 
stern Victoria (Wilson 
n areas predominantly 
e Reserve and Mallee 
ironment and Heritage 
rve, north of Griffith in 

rting spinifex (Triodia 
Swan, 2008; Swan et 
deep sand mallee on 
pine woodland with a 

 dependent on spinifex 
08).  

 of insects, including 
minantly occurs within 
n bare ground between 
assisting in movement 
ifex clump, under mats 
rs. obs.). The Jewelled 
 conditions.  

nown. The fragmented 
s becoming extinct as a 
ttee, 2004). The overall 
ely that the species has 
t have been cleared. 

rance, fire history and 
 trampling, grazing the 
, 1996; Sadlier et al., 
large, mature spinifex 

 threatening processes 
ulpes) and the feral cat 

 is likely to have an 
cal population of the 

re C-1). At this site, a 
ear Dune Mallee. The 

de the Atlas-Campaspe 
re C-1). At one locality 
tres (km) north-west of 
spinifex, including two 
spe Mine footprint, but 
ne within the proposed 
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The Atlas-Campaspe Mineral Sa
Jewelled Gecko situated in the 
(94 percent [%]) were recorded 
habitat that would not be impacte
area could provide considerable
occurring within the area and a fu
 
(b)  in the case of an endange

adverse effect on the life
such that a viable local po

 
Not applicable. 
 
(c) in the case of an endang

community, whether the 
(i) is likely to have an ad
its local occurrence is like
(ii) is likely to substant
community such that its l

 
Not applicable. 
 
(d) in relation to the habitat 

(i) the extent to which ha
proposed, and 
(ii) whether an area of ha
of habitat as a result of th
(iii) the importance of th
long-term survival of the 

 
(i) The Atlas-Campaspe M

1,040 hectares (ha) of suita
535 ha of Sandplain Mall
developed spinifex are pre
enhancement of known hab
portions of 3,125 ha with 
components of the local po

(ii) The Atlas-Campaspe Mine
occurrence localities or p
vegetation communities s
record of the species from 
continuous vegetation that 

(iii)  There is one record of t
Potential habitat within th
the other known localities
impacts resulting from th
Campaspe Mine footprint 
or reduce its viability by a 
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 Sands Project (the Project) would remove one kn
e Campaspe footprint. The majority of locality re

ed outside the Project area and are connected by 
cted by the Project. Further habitat enhancement in
ble compensation to the species, with nine local
 further two localities in Mungo National Park bord

gered population, whether the action proposed 
life cycle of the species that constitutes the enda
l population of the species is likely to be placed at

angered ecological community or critically end
e action proposed: 

 adverse effect on the extent of the ecological co
ikely to be placed at risk of extinction, or 
ntially and adversely modify the composition

ts local occurrence is likely to be placed at risk of

at of a threatened species, population or ecologic
 habitat is likely to be removed or modified as a 

 habitat is likely to become fragmented or isolate
f the proposed action, and 
 the habitat to be removed, modified, fragmente
he species, population or ecological community in

Mine footprint would result in the removal
uitable habitat for the Jewelled Gecko in Linear Du
allee would also be removed and portions of this
present provide potential habitat for the species. Pr
habitat within the proposed offset area (9,640 ha of
ith spinifex hummocks) would provide considerab
 population outside the Project footprint (Figure C-2

ine footprint would not result in fragmentation or
r potentially suitable habitat due to the extensi
 surrounding the Project footprint. Additionally, 
m the region occur outside the Project boundary ar
at would not be disrupted by the Project. 

f the Jewelled Gecko within the Campaspe foo
 this area is part of a much larger patchwork of ha
ies of the species in the region outside the Project
the Project would only occur in potential habita
 and would therefore not lead to the extinction of 

 a substantial amount.  
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ndangered ecological 
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ion of the ecological 
 of extinction 
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 Protection and habitat 
of suitable habitat and 
able compensation for 

2). 

 or isolation of known 
nsive areas of similar 
ly, all but one known 
 area and are linked by 

ootprint (Figure C-2). 
 habitat that extends to 
ect area. The localised 
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No “critical habitat” for the Jew
Director-General of the OEH (OE
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or threat abatement plan
 
There is currently no recovery p
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• Implement fox control 
(through advice, joint pro
areas of suitable habitat. 

• Use management agreem
grazing pressure through
native herbivore control.
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quality and integrity of the offset
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grazing pressure would give cons
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to result in the operation 

 
Of the 36 key threatening proces
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1) Clearance of native veg

2) High-frequency fire re
and loss of vegetation 

3) Competition and grazin

4) Competition and habita

5) Predation by the Europ

6) Predation by the feral c

7) Removal of dead wood
 
The Project would contribute to 
also be some potential to cont
developed for the Project area
management regimes (i.e. ecolo
offset area to maintain and enhan
The Project may also contribute
during clearing. This KTP is like
selected hollows and large logs th
 

una Assessment 

 

oposed is likely to have an adverse effect on crit

ewelled Gecko is listed in the Register of Critical 
OEH, 2011). 

posed is consistent with the objectives or actions
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 plan or threat abatement plan for the Jewelled Ge
wing priority actions to assist with the recovery of

ol programmes in conservation reserves and enc
programmes, resources, etc.) the control of feral ca

 
ements and incentives on private and leasehold l

ugh such actions as removal of artificial water p
ol. 
search, the ecological requirements of the species, p
 the information into Regional and Local Fire Plans

ld aim to compensate for potential habitat loss by e
set area, which includes 9,640 ha of Linear Dune M

ith well developed spinifex hummocks, both of w
oved fire management, increased control of feral a
nsiderable compensation to offset localised habitat

posed constitutes or is part of a key threatening
on of, or increase the impact of, a key threatening

cesses (KTPs) listed for NSW by the OEH (2012
tion and the species: 

vegetation. 

 resulting in the disruption of life cycle processes in
n structure and composition. 

zing by the feral European rabbit (Oryctolagus cun

bitat degradation by feral goats.  

ropean red fox. 

al cat. 

od and dead trees. 

to KTP1 (as discussed above in the response to que
ontribute to KTP2, however a fire management
rea to minimise the potential for fire outbreak
logical and/or mosaic burns) would be implemen

hance suitable habitat conditions (presence of spini
ute to KTP7 within the Project area due to the re
ikely to be mitigated during the rehabilitation stage
s that would be salvaged during clearing, are relocat
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ritical habitat (either 

al Habitat kept by the 

ns of a recovery plan 

 Gecko, however OEH 
 of the species that are 

ncourage and support 
 cats and foxes in other 

d land to manage total 
r points and feral and 

s, particularly in regard 
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y enhancing the habitat 
 Mallee and portions of 
 which provide habitat 
l animals and reduced 
tat loss.  

ng process or is likely 
ing process. 

12b), the following are 

s in plants and animals 
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question d). There may 
nt strategy would be 
aks. Appropriate fire 
ented in the proposed 
inifex) for the species. 
 removal of large logs 
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Conclusion 
 
The Project would result in t
approximately 1,040 ha of suitab
535 ha of Sandplain Mallee woul
spinifex is present provide pote
Jewelled Gecko outside the Atlas
vegetation that would not be i
incorporates the majority of loca
region. Further it contains appro
3,125 ha of Sandplain Mallee, 
spinifex hummocks). This area o
footprint and all of this habitat
context. This would include man
feral animal populations. In this 
the local population of the Jewel
reduce the species’ viability to a s
 
Proposed avoidance, managemen

1) Management of 9,640 ha
Mallee, of which a sm
spinifex hummocks) in t

2) Implementation of feral 
adverse impacts through

3) Implementation of feral 
predation of the Jewelled

4) Reduced stock grazing i
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5) Implementation of appro
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Figure C-1 Jewelled Gecko 
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Figure C-2 Jewelled Gecko 
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Mallee Worm-lizard (Aprasia
 
The Mallee Worm-lizard (Aprasi
It has a patchy distribution exten
southern South Australia to nort
and Swan, 2008). Within NSW
state, with two records from th
(OEH, 2012a). Within south-we
Balranald and Gol Gol (e.g.  Mal
 
It primarily occurs on red sand
(Swan et al., 2004). Elsewhere w
tall shrubland on pale coastal s
southern South Australia (Cogge
varies from deep sand mallee on 
mallee-smooth-barked coolibah 
2012a). The understorey compon
it displaying a preference for spi
its distribution. It is primarily a
being uncommonly captured in p
surface debris such as decaying 
2008).  
 
The area of habitat required for t
small (e.g. <5 ha) and the species
The overall population size and p
species has declined overall with
cleared. There is little biological
members believed to feed prima
ants such as the genus Aphaenog
oviparous species which is thoug
 
This species is threatened by a 
(NSW Department of Environme
the Legless Lizard (Aprasia au
contributing to its restricted distr
Worm-lizard may similarly be im
study in South Australia showed
considered that increased fire freq
prey invertebrate species (Drisco
include removal of the sand subs
of the soil by domestic stock, fe
understorey loss, soil compaction
 
(a) in the case of a threate

adverse effect on the life
species is likely to be plac

 
The Mallee Worm-lizard was no
during the current surveys was 
2 km east of the Mungo Nationa
sloughs were found under malle
records of the species exist outs
Mine footprint (Figure C-3). 
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sia inaurita) 

asia inaurita) is listed as endangered under Schedu
tending from the south-eastern corner of Western A
orth-western Victoria and south-western NSW (Co
W the records are primarily restricted to the south
 the central mallee (Pulletop and Gubbata Nature
western NSW the majority of records are from 
allee Cliffs National Park) and at Scotia (OEH, 201

nd plains in semi-arid mallee woodland with a s
 within its range it occurs in various vegetation co

l sands, such as in far south-eastern Western Au
gger, 2000; Wilson and Swan, 2008). The typicall
on linear or irregular dunefields, chenopod Sandplai
h woodland and broombush shrubland in mallee
onent on a sandy substrate appears to be important 
spinifex such as Triodia scariosa (Porcupine Grass
 a burrowing species that rarely comes to the su
n pitfall traps. It is occasionally encountered under
ng leaf litter at the base of trees and in ant nests 

r this species to persist in a given area is unknown
ies has been shown to persist in a fragmented lands
d population trends in this species are unknown, bu
ithin the state given that large sections of its preferr
cal information on members of this genus, includin
marily on small arthropods, particularly the eggs, 
ogaster sp. (Myrmicine ants) (Backhouse and Robe
ught to breed in spring (OEH, 2012a). 

 a number of processes, particularly habitat cleara
ment and Conservation [DEC], 2006).  Fire history
aurita), in north-western Victoria has been cons
stribution (Backhouse and Robertson, 1992). It is li
 impacted by frequent wildfires occurring within 
ed capture rates did not vary significantly based o

frequency may reduce the availability of suitable ha
coll et al., 2012).  Other threatening processes iden
bstrate; soil compaction from machinery; heavy gr
feral goats, the European rabbit and feral pigs (S

ion and impacts on prey species (OEH, 2012a).   

tened species, whether the action proposed is
life cycle of the species such that a viable loca
laced at risk of extinction. 

 not recorded in the Atlas-Campaspe Mine footpri
s in a single location within the proposed offset 

onal Park boundary (Figure C-3). At this site two 
allee roots embedded in loose sand in Linear Dun
utside the proposed offset area and to the west of 
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uth-west corner of the 
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2012a). 

a spinifex understorey 
communities including 

ustralia and parts of 
ally mallee overstorey 
lain Mallee woodland, 

llee landscapes (OEH, 
nt for the species, with 
ass) in eastern parts of 
surface, resulting in it 
der mallee roots, other 
sts (Wilson and Swan, 

n, but suspected to be 
ndscape (OEH, 2012a). 
 but it is likely that the 
erred habitat have been 
ding this species, with 
s, larvae and pupae of 
bertson, 1992). It is an 

arance and fire history 
ry of a related species, 
nsidered a key factor 

s likely that the Mallee 
in an area. Although a 
 on fire history, it was 

 habitat and impact key 
entified for the species 
 grazing and trampling 

Sus scrofa) results in 

 is likely to have an 
cal population of the 

tprint. The only record 
et area, approximately 
o individuals and two 
une Mallee. Previous 

of the Atlas-Campaspe 
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The Project would not remove 
extinction given that all known
disturbance area (Figure C-3). F
known localities since they are c
proposed disturbance area bound
 
(b)  in the case of an endange

adverse effect on the life
such that a viable local po

 
Not applicable. 
 
(c) in the case of an endang

community, whether the 
(i) is likely to have an ad
its local occurrence is like
(ii) is likely to substant
community such that its l

 
Not applicable. 
 
(d) in relation to the habitat 

(i) the extent to which ha
proposed, and 
(ii) whether an area of ha
of habitat as a result of th
(iii) the importance of th
long-term survival of the 

 
(i) The Atlas-Campaspe Mine

Linear Dune Mallee and 
foraging habitat for the M
habitat within the propose
for components of the loca

(ii) The Atlas-Campaspe Mine
occurrence localities or po
surrounding the Project. A
outside the Project area an
the Project.  

(iii) The species was not reco
active reptile searching e
Sandplain Mallee) occurs w
of habitat that extends to a
localised impacts resulting
Project boundary and wou
reduce its viability by a sub

 
(e) whether the action propo

directly or indirectly). 
 
No “critical habitat” for the Mal
the Director-General of the OEH 
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ve any known populations or place the local po
wn locality records in the region are located ou
. Further the disturbance area would not disrupt ha
e connected by continuous suitable habitat located
ndaries (Figure C-4). 

gered population, whether the action proposed 
life cycle of the species that constitutes the enda
l population of the species is likely to be placed at

angered ecological community or critically end
e action proposed: 

 adverse effect on the extent of the ecological co
ikely to be placed at risk of extinction, or 
ntially and adversely modify the composition

ts local occurrence is likely to be placed at risk of

at of a threatened species, population or ecologic
 habitat is likely to be removed or modified as a 

habitat is likely to become fragmented or isolate
f the proposed action, and 
 the habitat to be removed, modified, fragmente
he species, population or ecological community in

ine footprint would result in the removal of approx
d 535 ha of Sandplain Mallee, which provide po
Mallee Worm-lizard. Protection and habitat enh

osed offset area (12,765 ha) could provide conside
cal population outside the impact footprint (Figure 

ine footprint would not result in fragmentation or
potentially suitable habitat due to the extensive are
Additionally, all known records of the species fro

 and are linked by continuous vegetation that would

corded within the Project area, despite intensive 
g efforts. However, potential habitat (i.e. Linear
rs within the Project footprint which is part of a mu
o all the known records of the species outside of t
ing from the Project would only occur in potentia
ould therefore not lead to the extinction of the 

substantial amount if it were found to occur in this a

oposed is likely to have an adverse effect on crit

allee Worm-lizard is listed in the Register of Crit
H (OEH, 2011). 
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 at risk of extinction. 

ndangered ecological 

community such that 

ion of the ecological 
of extinction 

gical community: 
 a result of the action 

ated from other areas 

ted or isolated to the 
y in the locality 

roximately 1,040 ha of 
potential breeding and 
nhancement of known 
iderable compensation 
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 or isolation of known 
areas of similar habitat 
 from the region occur 
uld not be disrupted by 

ve pitfall trapping and 
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much larger patchwork 

the Project area. The 
ntial habitat within the 
e wider population or 
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(f) whether the action propo
or threat abatement plan

 
There is currently no recovery p
OEH (2012) recommends the fol
relevance to the Project: 
 

• Implement fox control 
(through advice, joint pro
areas of suitable habitat. 

• Produce and distribute in
managers and field-base
(grazing strategies, veget

• Use management agreem
grazing pressure through
native herbivore control.

• Determine, through resea
to fire, and incorporate th
 

The proposed offset area would a
quality and integrity of the propo
3,125 ha of Sandplain Mallee wh
increased control of feral an
compensation to offset localised h
 
(g) whether the action propo

to result in the operation 
 
Of the 36 KTPs listed for NSW 
Project and the species: 

1) Clearance of native veg

2) High-frequency fire re
and loss of vegetation 

3) Competition and grazin

4) Competition and habita

5) Predation by the Europ

6) Predation by the feral c

7)  Removal of dead wood

 
The Project would contribute to 
also be some potential to cont
developed for the Project area
management regimes (i.e. ecolo
offset area to maintain and enhan
contribute to KTP7 within the Pr
is likely to be mitigated during th
logs that would be salvaged durin
plans would make considerable c
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posed is consistent with the objectives or actions
an. 

y plan or threat abatement plan for the Mallee Wo
following priority actions to assist with the recove

ol programmes in conservation reserves and enc
programmes, resources, etc.) the control of feral ca

 
 information and provide technical support on the s

ased support to implement actions that assist in th
getation rehabilitation, etc.). 
ements and incentives on private and leasehold l

ugh such actions as removal of artificial water p
ol. 
search, the ecological requirements of the species, p
 the information into Regional and Local Fire Plans

ld aim to compensate for potential habitat loss by e
posed offset area, which includes 9,640 ha of Line
which provides habitat for the Mallee Worm-lizard
animals and reduced grazing pressure would 
d habitat loss.  

posed constitutes or is part of a key threatening
on of, or increase the impact of, a key threatening

W by the OEH (2012b), the following are relevant

vegetation. 

 resulting in the disruption of life cycle processes in
n structure and composition. 

zing by the feral European rabbit. 

bitat degradation by feral goats. 

ropean red fox. 

al cat. 

od and dead trees. 

to KTP1 (as discussed above in the response to que
ontribute to KTP2, however a fire management
rea to minimise the potential for fire outbreak
logical and/or mosaic burns) would be implemen
hance suitable habitat conditions for the species. T
 Project area due to the removal of large logs during
 the rehabilitation stage of the Project when selecte
ring clearing, are relocated into these areas.  Feral 

e contributions to reduce KTPs 3, 4, 5 and 6. 
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ng process or is likely 
ing process. 
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aks. Appropriate fire 
ented in the proposed 
. The Project may also 
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cted hollows and large 
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Conclusion 
 
The Mallee Worm-lizard was no
area would not fragment suitabl
occurs to the east of all known lo
removal of approximately 1,575 
Dune Mallee and Sandplain Mal
the species in the region and con
times that in the development foo
would include management of b
populations. In this context, the
population of the Mallee Worm
reduce the species’ viability to a s
 
Proposed avoidance, managemen

1) Management of 12,765
proposed offset area to i

2) Implementation of feral 
adverse impacts through

3) Implementation of feral 
predation of the Mallee W

4) Reduced stock grazing i
through heavy gazing, so

5) Implementation of appro
of unburnt areas to persi
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Figure C-3 Mallee Worm-liz
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Figure C-4 Mallee Worm-liz
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Marble-faced Delma (Delm
 
The Marble-faced Delma (Delma
It probably represents a complex
southern Australia, namely, the s
arid parts of South Australia we
Territory; and in south to centra
eastern South Australia (Wilson
disjunct areas: central-western NS
in south-western NSW includin
Darling River north of Wentwor
recently been recorded north-wes
 
It is primarily restricted to mallee
et al., 1996), including deep s
mallee-smooth-barked Coolibah
(OEH, 2012a). However, recentl
of Broken Hill (OEH, 2012a).
heathlands, mallee heath, Bulok
lined watercourses (Wilson and K
a crepuscular and diurnal specie
within spinifex clumps, under fa
than other members of the genus
active. 
 
The area of habitat required for 
relative size of occupied conserv
continued survival of the speci
population size and population tr
declined overall within the state 
There is little biological informa
two eggs in early summer (OEH
insects and spiders (Wilson and K
 
This species is threatened by a n
habitat degradation by domestic
structure and facilitating weed 
primarily found in large, mature 
Sadlier et al., 1996). Other threa
litter, particularly fallen timber
2012a).  
 
(a) in the case of a threatene

effect on the life cycle of t
to be placed at risk of extin

 
The Marble-faced Delma was n
adjacent to the Atlas-Campaspe
difficult to locate and typically 
could potentially occur within an
recently been recorded east of t
south-south west of the Project ar
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lma australis) 

ma australis) is listed as endangered under Schedu
lex of species given that it occurs in three disjunc

semi-arid parts of south-western Western Australi
west of the Flinders Ranges extending north to fa
ntral-western NSW, north-western Victoria and ad
son and Swan, 2008). Within NSW scattered re
 NSW centred around the Yathong and Nombinnie N
ding Tarawi Nature Reserve, and the Scotia mal

orth (Sass, 2006; Swan et al., 2004; OEH, 2012
est of Broken Hill, a range extension of over 100 k

llee woodland with a spinifex understorey in NSW 
 sand mallee on irregular or linear dunefields,

ah woodland, mallee box open woodland and Br
ntly it has been recorded within spinifex on rocky 

). Elsewhere within its range it occurs in ch
oke (Allocasuarina leuhmannii) associated with m

Knowles, 1988; OEH, 2012a; M. Schulz, pers. co
cies, but is occasionally observed active on warm
 fallen timber and in leaf litter, favouring more h
nus (Wilson and Swan, 2008). It is shy species tha

or this species to persist in a given area is unknow
rvation reserves within NSW was considered insuf
ecies in the state (NSW Scientific Committee, 
 trends in this species are unknown, but it is likely
te given that large sections of its preferred habita
mation published about this species. It is an ovipa
EH, 2012a). The diet of the Marble-faced Delma 

Knowles, 1988).  

a number of processes, particularly habitat clearan
stic stock and feral goats through trampling, graz
d invasion (NSW Scientific Committee, 2003; O
re spinifex clumps in areas that are infrequently b
eatening processes identified for the species includ
er, and predation by the European red fox and 

ned species, whether the action proposed is likely
f the species such that a viable local population of
tinction. 

 not recorded during current surveys or from pre
spe Mine study area. However, since the specie
ly occurs in low densities it may have been overl
 and adjacent to the Atlas-Campaspe study area, par
f the Darling River north of Wentworth and app

t area  (OEH, 2012a).  
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e humid microclimates 
that is rarely observed 

own. The isolation and 
sufficient to ensure the 
e, 2003). The overall 
ely that the species has 
itat have been cleared. 
iparous species laying 
a comprises primarily 

rance, fire history and 
razing, impacting soil 
; OEH, 2012a).  It is 
 burnt (Masters, 1996; 

lude the loss of ground 
d the feral cat (OEH, 

ely to have an adverse 
 of the species is likely 

previous surveys in or 
cies is shy, frequently 
erlooked. Therefore, it 
particularly since it has 
approximately 100 km 
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The Project would not remove a
from within or adjacent to the 
previous surveys. Further, the Pro
it to occur) given the disturban
situated within an extensive patch
 
(b) in the case of an endange

adverse effect on the life
such that a viable local po

 
Not applicable. 
 
(c) in the case of an endang

community, whether the 
(i) is likely to have an ad
its local occurrence is like
(ii) is likely to substant
community such that its l

 
Not applicable. 
 
(d) in relation to the habitat 

(i) the extent to which ha
proposed, and 
(ii) whether an area of ha
of habitat as a result of th
(iii) the importance of th
long-term survival of the 

 
(i) The Atlas-Campaspe Mine

suitable habitat for the M
Sandplain Mallee would a
spinifex are present pro
enhancement of known hab
portions of 3,125 ha with 
components of the local po
has been provided in Figur

(ii) The Project would not res
recorded within or adjace
patchwork of similar habita

(iii) The Marble-faced Delma 
in the surrounding locality
in the current and previo
impact on this species.  

 
(e) whether the action propo

directly or indirectly). 
 
No “critical habitat” for the Mar
the Director-General of the OEH 
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e any known populations given that the species ha
he study area despite intensive survey effort dur
Project is unlikely to place a local population at risk
ance area would not isolate or fragment potentia
tchwork of similar habitat (Figure C-5).  

gered population, whether the action proposed 
life cycle of the species that constitutes the enda
l population of the species is likely to be placed at

angered ecological community or critically end
e action proposed: 

 adverse effect on the extent of the ecological co
ikely to be placed at risk of extinction, or 
ntially and adversely modify the composition

ts local occurrence is likely to be placed at risk of

at of a threatened species, population or ecologic
 habitat is likely to be removed or modified as a 

 habitat is likely to become fragmented or isolate
f the proposed action, and 
 the habitat to be removed, modified, fragmente
he species, population or ecological community in

ine footprint would result in the removal of approx
 Marble-faced Delma in Linear Dune Mallee. A
d also be removed and portions of this habitat wh
provide potential habitat for the species. Prot
habitat within the proposed offset area (9,640 ha of
ith spinifex hummocks) would provide considerab
l population outside the Project footprint. A habitat
ure C-5. 

result in fragmentation or isolation of this species s
acent to the Project area and since it is situated 
bitat (Figure C-5).  

a has not been recorded within the Atlas-Campasp
lity despite intensive pitfall trapping and active rep
ious surveys. Therefore, it is considered that the

oposed is likely to have an adverse effect on crit

arble-faced Delma is listed in the Register of Crit
H (OEH, 2011). 
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Spinifex Slender Blue-tongue
 
The Spinifex Slender Blue-tong
under Schedule 1 of the TSC Ac
Western Australia through southe
Swan, 2008). Two outlier popula
South Australia, and in central-w
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National Park (OEH, 2012a).  T
range extension of over 100 km (
 
It is restricted to mallee woodl
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recorded within spinifex on ro
crepuscular and nocturnal species
active (Swan et al., 2004). It occa
 
The area of habitat required for 
relative size of occupied conserv
continued survival of the speci
population size and population tr
declined overall within the state
There is little biological informa
diet is likely to consist of spider
lizards, flowers, fleshy leaves and
 
This species is threatened by a n
habitat degradation by domestic
impacting soil structure and fac
primarily found in large, mature 
Sadlier et al., 1996). Other threa
litter, particularly fallen timber an
 
(a) in the case of a threate

adverse effect on the life
species is likely to be plac
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Mungo National Park (Figure C
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The Project would not remove 
extinction given that the only kno
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gue (Cyclodomorphus melanops elongatus

ngue (Cyclodomorphus melanops elongatus) is l
Act. It has a patchy distribution extending from the
thern South Australia to the south-western corner o
ulations of this subspecies occur in the Northern Te
western Queensland. Within south-western NSW t
 Tarawi Nature Reserve, Mungo National Park

 This species has recently been recorded north-we
 (OEH, 2012a). 

dland with a spinifex understorey, comprising d
(Sadlier et al., 1996; OEH, 2012a). However, rec

 rocky hillsides north-west of Broken Hill (OE
ies that primarily shelters within spinifex clumps an
ccasionally shelters in fallen timber and leaf litter (O

or this species to persist in a given area is unknow
rvation reserves within NSW was considered insuf
ecies in the state (NSW Scientific Committee, 
 trends in this species are unknown, but it is likely

ate given that large sections of its preferred habit
mation published about this species. It is an ovipa
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and fruit (OEH, 2012a).  
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tic stock and feral goats through trampling, graz
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C-6). The next closest record of the species is fro

west in the northern sections of Mungo Nation Park

ve any known populations or place the local po
known record in the locality is located outside the p
rea would not isolate or fragment this single localit
that is located within the proposed offset area.  
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Figure C-6 Spinifex Slender
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Figure C-7 Spinifex Slender
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Western Blue-tongue (Tiliqua
 
The Western Blue-tongue (Tiliq
Act. It has a widespread distribu
through much of South Australi
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OEH, 2012a). 
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unknown. The overall 
, but it is likely that the 
referred habitat (mixed 

clearance, fire history, 
and feral goats through 

, 2012a).  

 is likely to have an 
cal population of the 

previous surveys in or 
pe Mine footprint is 
cility is approximately 
and typically occurs in 
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The Project would not remove 
extinction given that the species h
Mine footprint despite intensive
disturbance area would not isolat
patchwork of similar habitat (Fig
 
Potential habitat for the species 
would be removed in comparison
Any local population of the speci
that would be impacted. Higher q
habitat occurs throughout muc
Authority (CMA) sub-region (OE
at the Ivanhoe study area. 
 
(b)  in the case of an endange

adverse effect on the life
such that a viable local po

 
Not applicable. 
 
(c) in the case of an endang

community, whether the 
(i) is likely to have an ad
its local occurrence is like
(ii) is likely to substant
community such that its l

 
Not applicable. 
 
(d) in relation to the habitat 

(i) the extent to which ha
proposed, and 
(ii) whether an area of ha
of habitat as a result of th
(iii) the importance of th
long-term survival of the 

 
(i) The Atlas-Campaspe Mine

potential breeding and for
Belah-Rosewood Woodlan
and habitat enhancement 
proposed offset area (16,1
the local population (if pre
remove approximately 10 
for the species have been p

(ii) The Atlas-Campaspe Min
species since it has not bee
Potential habitat for this s
habitat that occurs through
remove potential habitat 
fragmentation or isolation.
habitat but not to any signi
road. 
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ve any known populations or place the local po
es has not been recorded from within or adjacent to 
ve survey effort during the current and previous 
late or fragment potential habitat since it is situated
igure C-8).  

es at the Ivanhoe Rail Facility occurs, but only a r
on to the large areas that would remain largely unaf
ecies that could occur would be unlikely to rely on
er quality habitat occurs in the nearby surrounds. K
uch of the Darling Depressions (Part B) Catch

(OEH, 2012a), so the species is unlikely to be geog

gered population, whether the action proposed 
life cycle of the species that constitutes the enda
l population of the species is likely to be placed at

angered ecological community or critically end
e action proposed: 

 adverse effect on the extent of the ecological co
ikely to be placed at risk of extinction, or 
ntially and adversely modify the composition

ts local occurrence is likely to be placed at risk of

at of a threatened species, population or ecologic
 habitat is likely to be removed or modified as a 

 habitat is likely to become fragmented or isolate
f the proposed action, and 
 the habitat to be removed, modified, fragmente
he species, population or ecological community in

ine footprint would result in the removal of approx
foraging habitat consisting of Linear Dune Mallee
land, Acacia Woodland/Shrubland and Disturbed S
nt of potential habitat consisting of the same habi

,170 ha) could provide considerable compensation
present) outside the impact footprint. The Ivanhoe
0 ha of potential habitat, in Belah-Rosewood Woo

n provided in Figure C-8 and C-9. 

ine footprint would not result in fragmentation 
been recorded within or adjacent to the Atlas-Camp
s species within this area is part of an extensive p
ughout the surrounding area. The Ivanhoe Rail Fa
at adjacent to an existing rail corridor, which 
on. The access road may marginally increase fragm
gnificant extent, as animals would likely still be abl
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ted within an extensive 

a relatively small area 
naffected (Figure C-9). 
on the potential habitat 
. Known and predicted 
tchment Management 
ographically restricted 

ed is likely to have an 
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 at risk of extinction. 

ndangered ecological 

community such that 

ion of the ecological 
 of extinction 

gical community: 
 a result of the action 

ated from other areas 

ted or isolated to the 
y in the locality 

roximately 3,980 ha of 
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 Shrubland. Protection 
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oe Rail Facility would 
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n or isolation of this 
mpaspe Mine footprint. 
e patchwork of similar 
 Facility would mostly 
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gmentation of potential 
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(iii) The Western Blue-tongue 
in the surrounding region 
effort in the current and p
the surrounding area. The 
relatively small in compa
important for any local po
in better condition in comp

 
(e) whether the action propo

directly or indirectly). 
 
No “critical habitat” for the Wes
the Director-General of the OEH 
 
(f) whether the action propo

or threat abatement plan
 
There is currently no recovery p
OEH (2012a) recommends the fo
relevance to the Project: 
 

• Opportunistically monito

• Provide map of known o
inclusion of mitigative m
operation map(s).  

• Ensure fire management 

• Support research by Univ

• Control feral goats, pigs
and effective).  

• Control foxes and cats (
efficient and effective).  

• Encourage management 
known populations. 

• Develop Environmental 
authorities with regard t
habitat.  

• Prepare guide to augmen
 
If a local population were to occu
to compensate for potential habit
offset area, which includes Lin
Acacia Woodland/Shrubland and
fire regimes for the species, incr
give considerable compensation t
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ue has not been recorded within the Atlas-Campasp
on despite intensive pitfall/Elliott trapping and acti
 previous surveys. Potential habitat for the specie

he area of habitat that would be removed at the Iva
parison to the areas of potential habitat nearby, 
population of the species. Further, the areas of sur
mparison to the areas that would be impacted. 

oposed is likely to have an adverse effect on crit

estern Blue-tongue is listed in the Register of Crit
H (OEH, 2011). 

posed is consistent with the objectives or actions
an. 

 plan or threat abatement plan for the Western Bl
 following priority actions to assist with the recove

itor populations after wildfire to determine fire ecol

n occurrences to Rural Fire Service and Manie St
 measures on Bush Fire Risk Management Plan(s)

nt plans include mosaic burns in known and potenti

niversities into the ecology of this species in mallee

igs and rabbits near known populations (best pract

s (feral and domestic) near selected populations (b
 

nt of livestock grazing so as to improve ground 

tal Impact Assessment (EIA) guidance for conse
d to development and other activities, particularly

enting and protecting rock and log ground cover at 

ccur, the proposed offset area for the Atlas-Campas
bitat loss by enhancing the habitat quality and integ
inear Dune Mallee, Sandplain Mallee, Belah-Ro

and Disturbed Shrubland. Improved fire managem
ncreased control of feral animals and reduced graz
n to offset localised habitat loss. 
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(g) whether the action propo
to result in the operation 

 
Of the 36 key KTPs for NSW by
and the species if it were to be loc

1) Clearance of native vege

2) High-frequency fire resu
and loss of vegetation st

3) Competition and grazing

4) Competition and habitat

5) Predation by the Europe

6) Predation by the feral ca

7) Removal of dead wood a
 
The Project would contribute to K
be some potential to contribute to
the Project area to minimise the
(i.e. ecological and/or mosaic bu
Campaspe Mine to maintain and
also contribute to KTP7 within th
KTP is likely to be mitigated dur
large logs that would be salva
management plans would make c
 
Conclusion 
 
The Western Blue-tongue was no
the current and previous survey
species does occur throughout th
Mallee, Belah-Rosewood Wood
potential habitat also occurs exten
habitat that would be removed a
areas of available habitat nearby,
Further, the areas of surrounding
be impacted. It is therefore cons
this species.  
 
The proposed offset area contains
in the development footprint) th
include management of bushfire
introduced, reduced livestock gra
 
Proposed avoidance, managemen

1) Management of 16,170 
ecological viability. 

2) Implementation of feral 
adverse impacts through

3) Implementation of feral 
predation of the Western

una Assessment 

 

posed constitutes or is part of a key threatening
on of, or increase the impact of, a key threatening

 by OEH (2012b), the following are relevant to the 
 located in the study area: 

egetation. 

esulting in the disruption of life cycle processes in
 structure and composition. 

ing by the feral European rabbit. 

tat degradation by feral goats. 

pean red fox. 

at. 

d and dead trees. 

to KTP1 (as discussed above in response to question
 to KTP2, however a fire management strategy wou

the potential for fire outbreaks. Appropriate fire m
burns) would be implemented in the proposed offse
nd enhance suitable habitat conditions for the speci
n the Project area due to the removal of large logs d
during the rehabilitation stage of the Project when s
lvaged during clearing, are relocated into these 
e considerable contributions to reduce KTPs 3, 4, 5 

 not recorded in the Project area despite intensive 
eys in the Atlas-Campaspe Mine footprint. Pote
 the Atlas-Campaspe Mine footprint in Linear Dun
odland, Acacia Woodland/Shrubland and Disturb
tensively throughout the surrounding landscape and

d at the Ivanhoe Rail Facility is relatively small i
by, and unlikely to be important for any local popul
ing habitat are in better condition in comparison to 
nsidered unlikely that the Project would have a s

ins approximately 16,170 ha of potential habitat (al
 that would be managed to enhance the species’ v
ire so that appropriate fire regimes for the specie

grazing and control of feral animal populations.  

ent and mitigation measures would include: 

70 ha of potential habitats in the proposed offset a

ral animal control in the Project area and proposed 
gh heavy gazing, soil compaction and the spread of

ral animal control in the Project area and proposed 
ern Blue-tongue by European red foxes and feral ca
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ve survey effort during 
tential habitat for the 
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l in comparison to the 
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Bardick (Echiopsis curta) 
 
The Bardick (Echiopsis curta), a
Act. It has a disjunct distributi
populations in the eastern part o
Victoria and south-western NSW
very few records, an Australian
(Australian Museum, 2012), a 1
individual captured during pitfa
Scientific Committee, 2003; OE
given that these records occurr
Knowles, 1988; Cogger, 2000; O
 
In south-western NSW, this spe
comprising deep sand mallee on
OEH, 2012a). In western Victor
heath with scattered spinifex (
Scientific Committee, 2003). Wi
mallee and spinifex (Robertson e
in heaths, hummock grasslands, 
association with run-off slopes a
2000). Within these habitats it s
rocks, dense matted vegetation, l
Knowles, 1988; Swan et al., 20
autumn months and least frequen
given its heavy-bodied appearan
death adders (Acanthophis spp.
lizards, frogs and small mammal
Bardick is live-bearing with litte
months (Shine, 1982). 
 
The area of habitat required for
records despite extensive biodiv
size of the species is small (Sadli
population trends in this species
within the state given that large s
 
This species is threatened by a n
habitat degradation by domestic
impacting soil structure and faci
Committee, 2003). It is primaril
mallee appear necessary for th
processes identified for the speci
grazing and the trampling of habi
red fox (NSW Scientific Commit
predator disturbance to feeding 
reproduction, which renders them
(Wilson and Knowles, 1988). 
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, a snake which is listed as endangered under Sch
ution including south-western Western Australia
t of its range, namely the Eyre Peninsula in Sout
SW (Wilson and Swan, 2008). Within south-wes
an Museum specimen collected in 1974 from the
a 1983 record from Bidura Station 74 km west o
itfall trapping surveys on private property north
EH, 2012a). The species’ distribution within NSW

urred within several hundred kilometres of each
; OEH, 2012a).  

species is restricted to mallee woodland with a s
 on irregular or linear dunefields (NSW Scientifi
toria it occurs on deep aeolian sands in mallee he
 (Menkhorst and Bennett, 1990; N. Clemann, 
Within the eastern parts of its range, the species a

et al., 1989; Cogger et al., 1993). Elsewhere with
s, mallee areas and tall shrublands on sandy or loa
s and drainage from local sites (Wilson and Know
it shelters in a variety of situations including und
n, leaf litter and beneath grass tussocks including s
2004; Cogger et al., 1993). It is more commonly
uently in the winter (Shine, 1982). It is a partly no
rance, large head and stout body and short tail bea
p.). It shelters under leaf litter or vegetation and
als as a sit-and-wait ambush predator (Shine, 1982

itters ranging from three to 14 and are born in the

for this species to persist in a given area is unkno
diversity surveys in south-western NSW indicates
dlier and Pressey, 1994; NSW Scientific Committee
ies are unknown, but it is likely that the species 
e sections of its preferred habitat have been cleared.

a number of processes, particularly habitat clearan
tic stock and feral goats through trampling, graz
acilitating weed invasion (Sadlier and Pressey, 19
rily found in areas that are infrequently burnt, an
this species (NSW Scientific Committee, 2003

ecies include the loss of ground litter, particularly 
abitat by domestic stock and feral goats; and predat
mittee, 2003; OEH, 2012a). Due to its foraging beh
g patterns causes low rates of prey consumption

hem particularly vulnerable to threatening process
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Schedule 1 of the TSC 
lia and three disjunct 
uth Australia, western 
estern NSW there are 

the ‘Balranald’ district 
t of Balranald and an 
rth of Mildura (NSW 
SW appears restricted 
ch other (Wilson and 

 spinifex understorey, 
tific Committee, 2003; 
 heath and Broombush 

 pers. comm.; NSW 
s appears to depend on 
ithin its range it occurs 
loamy soils, usually in 
nowles, 1988; Cogger, 
nder fallen timber and 
g spinifex (Wilson and 
nly encountered in the 
 nocturnal species that 
bears a resemblance to 
nd feeds primarily on 
82; OEH, 2012a). The 

the spring and summer 

nown. The paucity of 
tes that the population 
ttee, 2003). The overall 
s has declined overall 

ed. 

rance, fire history and 
razing the seed heads, 
1994; NSW Scientific 
and areas of ‘pristine’ 

03). Other threatening 
ly fallen timber, heavy 
dation by the European 
ehaviour as an ambush 
ion, limits growth and 
esses in the long-term 
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(a) in the case of a threate
adverse effect on the life
species is likely to be plac

 
The Bardicks that were detected 
the species in the state (after OE
over 1.5 km north-west of the p
sheltering under a mat of dead 
current surveys was in a single lo
4 km north of the Campaspe foot
early morning between clumps of
had been recently burnt and more
pers. obs.). Pitfall trapping at this
individuals. There were no previ
Mine footprint, including in easte
Area (Figure C-10).The nearest d
the Atlas footprint. 
 
The Project would not remove 
extinction given that the two kn
suitable habitat located outside t
represent a wider local populat
Campaspe Mine footprint is loc
Components of the population n
footprint and potentially also int
these two proposed disturbance 
Bardick is widespread within the
of Linear Dune Mallee with app
The proposed disturbance would
Atlas-Campaspe study area since
two areas (Figure C-11). Prime 
outside the Atlas-Campaspe Mi
occurring within the proposed o
from the locality within the pro
mallee with heath elements to th
Project area connecting with sim
Area. 
 
(b)  in the case of an endange

adverse effect on the life
such that a viable local po

 
Not applicable. 
 
(c) in the case of an endang

community, whether the 
(i) is likely to have an ad
its local occurrence is like
(ii) is likely to substant
community such that its l

 
Not applicable. 
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tened species, whether the action proposed is
life cycle of the species such that a viable loca
laced at risk of extinction. 

ed during the current surveys represent the fourth 
EH, 2012a). It was not recorded in the Atlas footp

 proposed Campaspe footprint. At this site, a sing
d spinifex in Linear Dune Mallee. The only othe
 location on the eastern edge of the proposed offset
ootprint (Figure C-10). At this site one juvenile wa
 of small spinifex in a dune swale within Linear Du
ore resembled mallee heath sites in north-western V
this locality and the adjacent dune crest failed to ca
evious records of this species from the vicinity of 
astern sections of Mungo National Park and Mungo
t database record for the species is approximately 3

ve any known populations or place the local po
known locality records in the study area are conn
e the proposed disturbance area, suggesting these 
lation (Figure C-11). Further, the locality recor

located over 1.5 km north-west of the proposed C
 north-west of the Campaspe footprint may exten

into the Atlas footprint given that continuous suita
ce areas (Figure C-11). Suitable or potentially sui
the Atlas-Campaspe Mine footprint and surrounds, 
pproximately 1,040 ha occurring within the propos
uld not result in the isolation of the two localiti

nce it would not disrupt the continuous band of veg
e habitat comprising Linear Dune Mallee with he

Mine footprint to the north and north-west, with 
 offset area. Additionally, long-unburnt Linear D

proposed disturbance area connecting this locality
 the north and also is continuous to the north, w
imilar habitat in Mungo National Park and Mungo

gered population, whether the action proposed 
life cycle of the species that constitutes the enda
l population of the species is likely to be placed at

angered ecological community or critically end
e action proposed: 

 adverse effect on the extent of the ecological co
ikely to be placed at risk of extinction, or 
ntially and adversely modify the composition

ts local occurrence is likely to be placed at risk of
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 is likely to have an 
cal population of the 

th and fifth records for 
otprint but was located 
ngle adult was located 
ther record during the 
set area, approximately 
was found active in the 
 Dune Mallee. This site 
rn Victoria (M. Schulz, 
 capture any additional 
of the Atlas-Campaspe 
ngo State Conservation 
y 30 km to the south of 

 population at risk of 
nnected by continuous 
se two locality records 
ord within the Atlas-
d Campaspe footprint. 
tend into the proposed 
itable habitat connects 

suitable habitat for the 
s, comprising all areas 
osed disturbance area. 
lities known from the 
vegetation between the 
 heath elements occurs 
ith significant sections 
 Dune Mallee extends 
lity with Linear Dune 
 west and south of the 
go State Conservation 

ed is likely to have an 
dangered population 
 at risk of extinction. 

ndangered ecological 
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(d) in relation to the habitat 
(i) the extent to which ha
proposed, and 
(ii) whether an area of ha
of habitat as a result of th
(iii) the importance of th
long-term survival of the 

 
(i) The Atlas-Campaspe Mine

known habitat (i.e. Linear 
within the proposed offs
components of the local po
has been provided in Figur

(ii) The Atlas-Campaspe Mine
occurrence localities or p
vegetation communities su
edge of the Campaspe foo
footprint.  

(iii) The two records of the spe
just outside Campaspe fo
(Figure C-11). However, p
area and is part of a much
of the species in the study
occur in potential habitat 
extinction of the wider pop

 
(e) whether the action propo

directly or indirectly). 
 
No “critical habitat” for the B
Director-General of the OEH (OE
 
(f) whether the action propo

or threat abatement plan
 
There is currently no recovery p
recommends the following priori
the Project: 
 

• Use management agreem
grazing pressure through
native herbivore control. 

• Implement fox control 
(through advice, joint pro
areas of suitable habitat. 

• Produce and distribute in
managers and field-base
(grazing strategies, veget

• Undertake an annual m
reserves and other tenu
particularly in areas wher

• Determine, through resea
to fire, and incorporate th
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at of a threatened species, population or ecologic
 habitat is likely to be removed or modified as a 

 habitat is likely to become fragmented or isolate
f the proposed action, and 
 the habitat to be removed, modified, fragmente
he species, population or ecological community in

ine footprint would result in the removal of approx
ar Dune Mallee). Protection and habitat enhanceme
ffset area (9,640 ha) could provide considerabl
l population outside the impact footprint. A habitat
ure C-11. 

ine footprint would not result in fragmentation or
r potentially suitable habitat due to the extensi
 surrounding the area and the locality for this spe
footprint occurring over 2 km north-west of the 

species were situated outside Atlas-Campaspe Mine
 footprint and another within the north of the p
, potential habitat extends from this locality into th
ch larger patchwork of habitat that extends to the o
dy area. The localised impacts resulting from the

at within the Campaspe footprint and would there
opulation or reduce its viability by a substantial am

oposed is likely to have an adverse effect on crit

 Bardick is listed in the Register of Critical H
OEH, 2011). 

posed is consistent with the objectives or actions
an. 

 plan or threat abatement plan for the Bardick, ho
iority actions to assist with the recovery of the spe

ements and incentives on private and leasehold l
ugh such actions as removal of artificial water p
ol.  
ol programmes in conservation reserves and enc
programmes, resources, etc.) the control of feral ca

  
 information and provide technical support on the s

ased support to implement actions that assist in th
getation rehabilitation, etc.). 
 monitoring programme within identified habitat
nures, to determine the distribution and abunda
here management actions are being undertaken.  
search, the ecological requirements of the species, p
 the information into Regional and Local Fire Plans
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ble compensation for 
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 or isolation of known 
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 proposed offset area 
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e other known locality 
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ritical habitat (either 
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however OEH (2012a) 
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The proposed offset area would 
and integrity of the proposed of
Improved fire management, incr
give considerable compensation
monitoring for this species use of
 
(g) whether the action propo

to result in the operation 
 
Of the 36 key KTPs for NSW by
and the species if it were to be loc

1) Clearance of native vege

2) High-frequency fire resu
and loss of vegetation st

3) Competition and grazing

4) Competition and habitat

5) Predation by the Europe

6) Predation by the feral ca

7) Removal of dead wood a
 
The Project would contribute to K
be some potential to contribute to
the Project area to minimise the
(i.e. ecological and/or mosaic bu
and enhance suitable habitat con
within the Project area due to th
mitigated during the rehabilitati
would be salvaged during cleari
would make considerable contrib
 
Conclusion 
 
The Bardick records obtained du
State (OEH, 2012a). The Project
habitat for the Bardick but woul
the species. The proposed offset 
and contains approximately 9,640
development footprint) that woul
management of bushfire risk, re
this context the Project would ha
Bardick that would not lead to th
extent in the region.  
 
Proposed avoidance, managemen

1) Management of 9,640 
improve their ecological

2) Implementation of feral 
adverse impacts through

3) Implementation of feral 
predation of the Bardick
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ld aim to compensate for habitat loss by enhancin
 offset area, which includes 9,640 ha of Linear D
ncreased control of feral animals and reduced graz
ion to offset localised habitat loss. The Project 
 of the offset area.  

posed constitutes or is part of a key threatening
on of, or increase the impact of, a key threatening

 by OEH (2012b), the following are relevant to the 
 located in the study area: 

egetation. 

esulting in the disruption of life cycle processes in
 structure and composition. 

ing by the feral European rabbit. 

tat degradation by feral goats. 

pean red fox. 

at. 

d and dead trees. 

to KTP1 (as discussed above in response to question
 to KTP2, however a fire management strategy wou

the potential for fire outbreaks. Appropriate fire m
 burns) would be implemented in the proposed off
conditions for the species. The Project may also 
 the removal of large logs during clearing. This 
ation stage of the Project when selected hollows 
aring, are relocated into these areas.  Feral anima
ributions to reduce KTPs 3, 4, 5 and 6.  

 during the current survey represent the fourth and 
ect would result in the removal of approximately 1
uld not fragment suitable habitat between the two
et area includes one of the known localities of the s
640 ha of Linear Dune Mallee habitats (more than n
ould be managed to enhance the species’ viability.
 reduced livestock grazing and control of feral an
 have only limited detrimental impacts on the region
 the extinction of the population or reduce its viab

ent and mitigation measures would include: 

0 ha of Linear Dune Mallee habitats in the prop
cal viability. 

ral animal control in the Project area and proposed 
gh heavy gazing, soil compaction and the spread of

ral animal control in the Project area and proposed 
ick by European red foxes and feral cats. 
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r Dune Mallee habitat. 
razing pressure would 
ct would not include 

ng process or is likely 
ing process. 

he location, the Project 

 in plants and animals 

tion d). There may also 
ould be developed for 
 management regimes 
offset area to maintain 
so contribute to KTP7 
is KTP is likely to be 
ws and large logs that 

al management plans 

nd fifth records for the 
y 1,040 ha of potential 
wo known localities of 
e species in the region 
n nine times that in the 
ty. This would include 
animal populations. In 
ional population of the 
iability to a substantial 

roposed offset area to 

ed offset area to reduce 
 of weed species. 

ed offset area to reduce 



Atlas-Campaspe Mineral Sands Project Faun

 

 
 

4) Reduced stock grazing i
through heavy gazing, so

5) Implementation of appro
of unburnt areas to persi

 
References 
 
Australian Museum (2012) Datab

Australian Museum Business Ser
Assessment. 

Cogger, H.G. (2000) Reptiles and

Cogger, H.G., Cameron, E.E., Sa
reptiles. Australian Nature

Menkhorst, P.W. and Bennett, A.
Australia. In The mallee la
Jones) pp. 39-53. Proceedi
CSIRO, East Melbourne.  

NSW Scientific Committee (2003
Website:  http://www.envir
Listing.htm 
Accessed: 29 July 2012 

Office of Environment and Herita
Website: http://www.envir
ByDoctype.htm.  
Accessed: August 2012. 

Office of Environment and Herita
Website: http://www.enviro

Office of Environment and Herita
Website: http://www.envir
ByDoctype.htm.  
Accessed: August 2012. 

Office of Environment and Herita
Office of Environment and
Website: http://www.bione
Accessed: July 2012.  

Robertson, P., Bennett, A.F., Lum
Lillywhite, P.K. and Pribbl
Technical Report Series No
Heidelberg. 

Sadlier, R.A. and Pressey, R.L. (1
the Western Division of Ne

Shine, R. (1982) Ecology of the A
388-393. 

una Assessment 

 

g in the Project area and proposed offset area to red
, soil compaction and the spread of weed species. 

propriate fire regimes to promote natural succession
rsist. 

tabases Search (July 2012) 20km radius of study are

ervices (2013) Atlas-Campaspe Mineral Sands Pro

and Amphibians of Australia. Reed Books, Port Mel

 Sadlier, R.A. and Eggler, P. (1993) The action plan
re Conservation Agency, Canberra. 

 A.F. (1990) Vertebrate fauna of mallee vegetation i
 lands: a conservation perspective (Ed. J.C. Noble, 
dings of the National Mallee Conference, Adelaide
 

03) Bardick – endangered species listing.   
vironment.nsw.gov.au/determinations/EchiopsisCu

 

ritage (2011) Critical habitat register. 
vironment.nsw.gov.au/criticalhabitat/CriticalHabita

ritage (2012a) Bardick- Threatened Species Profile
ironment.nsw.gov.au/threatenedSpeciesApp/profile.as

ritage (2012b) List of key threatening processes.  
vironment.nsw.gov.au/threatenedspecies/KeyThreat

ritage (2012c) BioNet: The Website for the Atlas of 
nd Heritage webpage.  
net.nsw.gov.au/  

umsden, L.F., Silveira, C.E., Johnson, P.G., Yen, A
bble, H. (1989) Fauna of the mallee study area nort
 No. 87. Arthur Rylah Institute for Environmental R

. (1994) Reptiles and amphibians of particular cons
 New South Wales. Biological Conservation 69, 41

e Australian elapid snake Echiopsis curta. Journal o

 

 
C-39 

reduce adverse impacts 

ion and allow a mosaic 

 area. 

roject Fauna 

elbourne. 

lan for Australian 

n in southern 
le, P.J. Joss and G.K. 
ide, April 1989. 

CurtaEndSp 

itatProtection 

ile.  
.aspx?id=10258    

 
eateningProcesses 

 of NSW Wildlife. NSW 

, A.L., Milledge, G.A., 
orth-western Victoria. 
l Research, 

nservation concern in 
41-54. 

al of Herpetology 16, 



Atlas-Campaspe Mineral Sands Project Faun

 

 
 

Swan, G., Shea, G. and Sadlier, R
Holland, Sydney. 

Wilson, S. and Knowles, D.G. (1
reptiles of Australia. Collin

Wilson, S. and Swan, G. (2008) A

 
 

una Assessment 

 

r, R. (2004) A field guide to reptiles of New South W

 (1988) Australia’s reptiles: a photographic referen
llins, Sydney. 

A complete guide to reptiles of Australia. New Ho

 

 
C-40 

 Wales. Reed New 

ence to the terrestrial 

 Holland, Sydney. 



Atlas-Campaspe Mineral Sands Project Faun

 

 
 

Figure C-10 Bardick - Lands

 

una Assessment 

 

dscape Distribution  

 

 

 
C-41 

 



Atlas-Campaspe Mineral Sands Project Faun
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Malleefowl (Leipoa ocellata
 
The Malleefowl (Leipoa ocellat
vulnerable under the Commonw
1999 [EPBC Act]). 
 
The Malleefowl is a large ground
temperate, semi-arid districts wh
Higgins, 1993). In NSW it occurs
towards the districts of Griffith, 
and south-eastern South Australi
The species is mostly sedentary a
movements do occur between se
drought and fire (Marchant and 
(rarely more than 20 km or so) fr
 
The Malleefowl occurs mostly
woodlands or shrublands of othe
prefers taller mallee with a de
mounds) and floristically rich s
Bossiaea and Beyeria spp.). It te
Triodia spp. understorey, but stil
because they provide drainage, ra
 
The home range size is not wel
ranges of different pairs. During
reduced area (Benshemesh, 2007
estimate of the density of breedin
up to 15 breeding pairs could po
proposed surface area and will b
range and density of breeding 
(i.e. rainfall), vegetation type, 
(e.g. whether grazed or not).  
 
The Malleefowl builds a large mo
bark, twigs and small branches
vegetation. The organic content 
to August and then mixed follow
time from mid September to earl
average size recorded for 34 clu
1993).  
 
The species is mainly granivoro
contribute to the diet. Acacia seed
feeding on crop stubble, such as 
drink readily when water is availa
 
 

                                                       
1  The mine plan has been refined to avoi

surveys.  Given this commitment was ma
surface development area, figures within
be noted however, that the figures in Ap
presented, the relevant changes would ha
representation of the proposed mine plan
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ata) 

lata) is listed as endangered under Schedule 1 of
nwealth Environment Protection and Biodiversity

nd-dwelling, pheasant-like bird that occurs across s
here the annual rainfall is 200 to 450 millimetres (

urs west of the Great Dividing Range, from the Pill
h, Wellington, Balranald, and continuously into no
ralia (Morris et al., 1981; Marchant and Higgins, 
ry and established pairs tend to stay in the same are
 seasons in some areas, and larger movements can 
d Higgins, 1993). Chicks and juveniles disperse o
 from their incubation mound (Marchant and Higgin

tly in mallee woodlands, but sometimes range
ther sorts (Marchant and Higgins, 1993; OEH, 2012
dense but discontinuous canopy (to provide abu
 shrub and herb layers to provide food plants (e
t tends to be less common in short or open malle
still occurs in such habitats. Lighter sandy or loam
, rather than ease of digging (Marchant and Higgins

ell known and there is often considerable overlap
ng the breeding season males stay close to the mo
07). Based on the area of potential primary habita

ding pairs (one pair per 100 ha), the theoretical con
potentially be impacted by the Project. Two mound
l be avoided through revision of the mine general a
g pairs may vary according to a range of factor
, season, recent conditions (e.g. drought) and c

 mound of sand (with loam and pebbles) incorporat
hes, in which they incubate their eggs with the 
nt varies considerably. Organic material is usually 
owing spring rains to begin the fermentation proces
arly February, but usually in the spring through the
clutches was 15 eggs (ranging from 3 to 33) (Ma

orous but berries, invertebrates, herbage (especia
eeds are particularly important. Small congregation
as barley. A source of surface water is not needed,
ailable (Marchant and Higgins, 1993). 

 

     
void a Malleefowl nesting mound and two Cobar Greenhood Orchi
 made immediately prior to the finalisation of this report, and resulted
in the main body of this report (such as Figure 15) were amended to 

Appendix C of this report (Seven Part Tests) have not been updated, 
 have been immaterial. For clarity, the figures in the main body of thi
lan. 
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 of the TSC Act (and 
sity Conservation Act, 

ss southern Australia in 
s (mm) (Marchant and 
illiga scrub south-west 
north-western Victoria 
 1993; OEH, 2012a). 

area year-round. Local 
an occur in response to 
e only a short distance 
gins, 1993).  

ges into surrounding 
012a). The Malleefowl 
bundant leaf-litter for 
 (e.g. Acacia, Cassia, 
llee woodlands with a 

amy soils are preferred 
ins, 1993).  

lap between the home 
ound and use a much 

bitat (1,575 ha) and an 
onservative estimate is 
unds were found in the 
al arrangement.1 Home 
tors including climate 
 condition of habitat 

rating a litter of leaves, 
he heat of fermenting 
lly collected from June 
cess. Eggs are laid any 
 the early summer. The 
Marchant and Higgins, 

cially buds) and bulbs 
ons have been reported 
ed, but individuals will 

chid locations recorded during 
ted in a change to the proposed 
to reflect this change. It should 
d, on the basis that at the scale 
this report provide the accurate 
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Habitat loss and degradation 
distribution throughout its range
450 mm) mallee with the most 
grazed by stock.  
 
Competition with grazing stock
habitat viability because grazed m
Large fires also probably kill m
mallee has the affect of preventi
instances breeding will resume
particularly for eggs, chicks, juv
Parks and Wildlife Service (NPW
 
Known breeding and foraging ha
Dune Mallee and Sandplain Mal
occasions for foraging or
Woodland/Shrubland, Disturbed 
 
(a) In the case of a threate

adverse effect on the life
species is likely to be plac

 
A number of records of Malleefo
observations of tracks and mou
Campaspe footprint, several obse
location outside the Campaspe 
were recorded. At one location
Records, including footprints, m
proposed offset area. Two record
NSW Wildlife Database came
(Figure C-12). The Malleefowl
Consultants for the Balranald M
Deposit located approximately 
(Ecotone Ecological Consultants
the West Balranald Deposit and 
the Nepean Deposit (Ecotone Eco
 
Based on the area of potential pr
pairs (on per 100 ha), the theore
impacted by the Project. Two m
through revision of the mine gene
 
The population in and around th
occurring on leasehold land in th
may be reduced to a limited exte
individuals. Habitat fragmentatio
for other Malleefowl pairs shoul
mine site might reduce or impai
Campaspe Mine footprint. 

                                                       
2  The mine plan has been refined to avoi

surveys.  Given this commitment was ma
surface development area, figures within
be noted however, that the figures in Ap
presented, the relevant changes would ha
representation of the proposed mine plan
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n have caused extensive declines in Malleefo
nge (Benshemesh, 2007; Garnett et al., 2011). H
st diverse understory has been extensively cleare

ck (sheep and cattle) and feral animals (rabbits 
d mallee offers much less herbage and seed for Ma
 most Malleefowl in their wake, as the birds are
nting or reducing breeding for up to 20 or 30 year
me after 6 years. Predation by European red f
uveniles and even adults (Marchant and Higgins, 1
PWS), 1999; Benshemesh, 2007; Garnett et al., 201

 habitats of the Malleefowl that occur in the Project
allee. Potential habitats (supplementary habitats th
or dispersal), include Belah-Rosewood W

ed Shrubland and Cleared Land during seeding and 

atened species, whether the action proposed is
life cycle of the species such that a viable loca
laced at risk of extinction. 

efowl were collected during fauna surveys (Figure 
ounds to sightings of individuals. In the north-w

bservations of tracks were made and a nesting moun
e footprint but within the Mining Lease Applicat
on in the footprint of the Atlas Mine a nesting 
, mounds and a sighting, of Malleefowl were m
ords made during the field survey and three conta
e from further afield in the general vicinity 

wl was also recorded in recent surveys by 
 Mineral Sands Project in the West Balranald D

y 45 km and 10 km south of the Atlas-Campaspe
nts 2012a, 2012b). One Malleefowl was observed 
nd two active Malleefowl mounds were recorded i
cological Consultants, 2012a, 2012b).  

l primary habitat (1,575 ha) and an estimate of the
oretical conservative estimate is up to 15 mounds 
 mounds were found in the proposed surface area 
eneral arrangement.2  

 the Atlas-Campaspe Mine study area is part of a
 the vicinity, containing some 300 pairs (Ewin, 20
xtent by the Project, due to the probable loss of a
tion may lead to reduced habitat viability and reduc
uld they exist close to the Atlas-Campaspe Mine f

pair dispersal by young birds from mounds located

     
void a Malleefowl nesting mound and two Cobar Greenhood Orchi
 made immediately prior to the finalisation of this report, and resulted
in the main body of this report (such as Figure 15) were amended to 

Appendix C of this report (Seven Part Tests) have not been updated, 
 have been immaterial. For clarity, the figures in the main body of thi
lan. 
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efowl abundance and 
 Higher rainfall (300-
ared for agriculture or 

its and goats) reduces 
Malleefowl to feed on. 
are poor fliers. Fire in 
ears, although in some 

foxes is often high, 
1993; NSW National 

011).  

ect area include Linear 
 that might be used on 

Woodland, Acacia 
nd harvesting of crops. 

 is likely to have an 
cal population of the 

re C-12), ranging from 
western edge of the 

ound found. At another 
cation boundary tracks 
ng mound was found. 
 made throughout the 
ntained in the Atlas of 
ty of the study area 
y Ecotone Ecological 
 Deposit and Nepean 

spe Mine, respectively 
d in the study area for 
d in the study area for 

the density of breeding 
ds could potentially be 
ea and will be avoided 

f a broader population 
2007). This population 
f a proportion of those 
duced breeding success 
e footprint. The active 
ted close to the Atlas-

chid locations recorded during 
ted in a change to the proposed 
to reflect this change. It should 
d, on the basis that at the scale 
this report provide the accurate 
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The presence of other birds in the
that interruption to the life cyc
population. Appropriate habitat
removal of stock, fire manageme
and other pairs outside the impac
 
No mounds, tracks or individuals
are no database records within 2
habitat exists within the Ivanhoe
in close vicinity to the Ivanhoe st
occur within the area. Therefo
population in relation to the work
 
(b) In the case of an endange

adverse effect on the life c
such that a viable local po

 
Not applicable. 
 
(c) In the case of an endan

community, whether the 
(i)  is likely to have an a

its local occurrence i
(ii)  is likely to substan

community such tha
 
Not applicable. 
 
(d) In relation to the habitat 

(i)  the extent to which 
action proposed; and

(ii)  whether an area of 
areas of habitat as a 

(iii)  the importance of th
long-term survival of

 
The Project would remove appro
in the Atlas-Campaspe Mine fo
would include 1,040 ha of Linea
Project also includes the clearing
might be used on occasions by M
2,035 ha of Belah-Rosewood 
Disturbed Shrubland and 300 ha 
habitat map for the species has be
 
 

una Assessment 

 

the surrounding area (particularly the proposed offs
cycle of a few pairs would not lead to the exti
tat enhancement in the proposed offset area (fe
ment) could provide considerable compensation to
act footprint.  

als were observed within the Ivanhoe Rail Facility 
n 20 km of the study area. Some secondary or sup
oe Rail Facility footprint. However, there is no pri
study area, as such a local population of the speci

fore, the Project is not considered likely to im
orks proposed for the Ivanhoe Rail Facility. 

gered population, whether the action proposed i
fe cycle of the species that constitutes the endang
l population of the species is likely to be placed at

angered ecological community or critically end
e action proposed: 
 adverse effect on the extent of the ecological co
e is likely to be placed at risk of extinction; or 
antially and adversely modify the composition
hat its local occurrence is likely to be placed at ri

at of a threatened species, population or ecologic
ch habitat is likely to be removed or modified
nd 
of habitat is likely to become fragmented or i
 a result of the proposed action; and 
 the habitat to be removed, modified, fragmente
l of the species, population or ecological commun

roximately 1,575 ha of known (primary) breeding 
 footprint. Proposed clearing in the Atlas-Campa
ear Dune Mallee and 530 ha of Sandplain Mallee.

ing of 2,705 ha of potential foraging (or supplemen
y Malleefowl, where they adjoin suitable mallee h
d Woodlands, 200 ha of Acacia Woodland/Shr
ha of Cleared Land when grasses are seeding or cro
 been provided in Figure C-13.  

 

 

 
C-45 

ffset area) would mean 
xtinction of the local 
(feral animal control, 
 to the impacted pairs 

ity study area and there 
upplementary foraging 
primary mallee habitat 
ecies is not expected to 
impact a viable local 

d is likely to have an 
ngered population 
 at risk of extinction. 

ndangered ecological 

 community such that 

ion of the ecological 
t risk of extinction. 

gical community: 
ied as a result of the 

r isolated from other 

ted or isolated to the 
unity in the locality. 

ng and foraging habitat 
paspe Mine footprint 

ee. In this location, the 
entary habitats) which 
 habitat. This includes 

Shrubland, 170 ha of 
 crops are harvested. A 
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Based on the area of potential pr
breeding pairs, a theoretical con
impacted by the Project. Two m
through revision of the mine gen
individuals that use these mounds
 
The Project would remove 40 ha
Native Grassland) within the Iv
expected to occur within the Ivan
were recorded during survey, the
no primary habitat (mallee woodl
 
The Project would involve the cl
be cleared progressively over 20
landforms would contain habitat
the post-mine landforms includin
and Sandplain Mallee such as E
the footprints would remain und
would temporarily isolate indiv
diminished connectivity across th
species would remain in the area
this species would become isolate
 
Only a small area of secondary h
this habitat is not likely to becom
would still be connected to the no
 
(e) Whether the action prop

directly or indirectly). 
 
No “critical habitat” for the M
Director-General of the OEH (OE
 
(f) Whether the action propo

or threat abatement plan
 
The approved recovery plan for t

1)  Reduce permanent habit

2)  Reduce the threat of graz

3)  Reduce fire threats. 

4)  Reduce predation. 

5)  Reduce isolation of frag

6)  Promote Malleefowl-frie

7)  Reduce Malleefowl mor

8)  Provide information for 

                                                       
3  The mine plan has been refined to avoi

surveys.  Given this commitment was ma
surface development area, figures within
be noted however, that the figures in Ap
presented, the relevant changes would ha
representation of the proposed mine plan
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l primary habitat (1,575 ha) and an estimate of the
conservative estimate is up to 15 breeding pairs 
o mounds were found in the Project area and th
eneral arrangement3; however, there is potential for
nds.   

 ha of supplementary foraging habitat (Belah-Rosew
 Ivanhoe Rail Facility footprint (Figure C-14). No
vanhoe Rail facility study area, given no mounds, t
there are no records of the species within 20 km of 
odland) in close vicinity to the area. 

 clearing of the vegetation in the Atlas-Campaspe f
 20 years and rehabilitated after mining. The reh
itat features potentially suitable for the dispersal o
ding the establishment of species representative of 

Eucalyptus socialis, E. dumosa and Callitris sp. 
ndisturbed, as would most of the surrounding lan
ividuals on either side of the active mine area a

s the mine area; however, large and contiguous are
rea surrounding the mine footprints. Therefore no

lated from other areas of habitat.  

y habitat would be removed in the Ivanhoe Rail F
ome isolated, given the vegetation the surrounding
 north, west and south-west.  

oposed is likely to have an adverse effect on crit

Malleefowl is listed in the Register of Critical H
OEH, 2011). 

oposed is consistent with the objectives or actions
an. 

r the Malleefowl (Benshemesh, 2007) contains 18 o

bitat loss. 

razing pressure on Malleefowl populations. 

agmented populations. 

friendly agricultural practices. 

ortality on roads. 

or regional planning. 

     
void a Malleefowl nesting mound and two Cobar Greenhood Orchi
 made immediately prior to the finalisation of this report, and resulted
in the main body of this report (such as Figure 15) were amended to 

Appendix C of this report (Seven Part Tests) have not been updated, 
 have been immaterial. For clarity, the figures in the main body of thi
lan. 
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the potential density of 
 could potentially be 

these will be avoided 
 for indirect impacts on 

sewood Woodland and 
No breeding pairs are 

s, tracks, or individuals 
of the area and there is 

e footprint. This would 
rehabilitated post-mine 
l of Malleefowl across 
of Linear Dune Mallee 
p. The habitat between 
landscape. The Project 
a and would result in 
areas of habitat for this 
no areas of habitat for 

l Facility footprint and 
ing areas of vegetation 

ritical habitat (either 

l Habitat kept by the 

ons of a recovery plan 

8 objectives: 

chid locations recorded during 
ted in a change to the proposed 
to reflect this change. It should 
d, on the basis that at the scale 
this report provide the accurate 
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9)  Monitor Malleefowl and

10)  Determine the current di

11)  Examine population dyn

12)  Describe habitat requirem

13)  Define appropriate gene

14)  Assess captive breeding 

15)  Investigate infertility and

16) Facilitate communicatio

17)  Raise public awareness t

18)  Manage the recovery pro
 
The Project would be inconsisten
considered in response to questio
Mining activities carry the risk of
 
However, a fire management plan
Project area and manages approp
the Malleefowl and other wildlife
 
The proposed offset would aim t
integrity of the proposed offset
3,675 ha of potential foraging ha
reduced grazing pressure would 
these ways, the Project would ass
 
The Project would not be inconsi
 
(g) Whether the action propo

to result in the operation 
 
Of the 36 KTPs listed for NSW 
Project and the species: 

1) Clearance of native vege

2) High frequency fire resu
and loss of vegetation st

3) Competition and grazing

4) Competition and habitat

5) Predation by the Europe

6) Predation by the feral ca
 
The Project would contribute to K
be some potential to contribute 
Conversely, integrated pest mana
associated with the Atlas-Campa
4, 5 and 6. 
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nd develop an adaptive management framework. 

t distribution of Malleefowl. 

ynamics: longevity, recruitment and parentage. 

irements that determine Malleefowl abundance. 

netic units for management of Malleefowl. 

ng and re-introduction of Malleefowl. 

and agrochemicals. 

tion between groups. 

ss through education and publicity. 

process. 

tent with objectives 1 and 5. The loss and fragment
stion d. The Project could potentially be inconsiste
 of causing accidental fires and changing (increasin

lan would be developed that aims to minimise fire
ropriate fire regimes within the proposed offset are
life species.  

 to compensate for fragmentation by enhancing th
set area, which includes 12,765 ha of primary 
 habitat. Improved fire management, integrated pe
ld give considerable compensation to offset localis
assist with the implementation and success of the re

nsistent with the objectives of any relevant threat ab

oposed constitutes or is part of a key threatening
on of, or increase the impact of, a key threatening

W by the OEH (2012b), the following are relevant

egetation. 

esulting in the disruption of life cycle processes in
 structure and composition. 

ing by the feral European rabbit. 

tat degradation by feral goats. 

pean red fox. 

 cat. 

o KTP 1 (as discussed above in response to questio
te to KTP 2, but only if fire management measu
nagement and reduced grazing pressure within the 
paspe Mine would make considerable contribution
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entation of habitats are 
istent with objective 3. 
sing) the fire regime.  

 outbreaks within the 
area that would benefit 

 the habitat quality and 
y mallee habitats and 
 pest management and 
lised fragmentation. In 

ecovery plan. 

 abatement plan.  

ng process or is likely 
ing process. 

ant to the location, the 

s in plants and animals 

tion d). There may also 
asures are inadequate. 
he proposed offset area 
ions to reduce KTPs 3, 
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Conclusion 
 
The Atlas-Campaspe Mine footp
quality habitat for the Malleefow
Based on the area of potential pr
pairs (one per 100 ha), the theor
impacted by the Project. Two m
through revision of the mine gene
Malleefowl. However, the Mallee
the region and the species and lar
offset area The Project would not
 
The proposed offset area associ
12,765 ha of mallee habitats (mo
potential foraging or supplement
would include management of
management control. 
 
The Project would remove 40 ha
Native Grassland) within the Iva
within the Ivanhoe Rail facility 
during survey, there are no recor
habitat (mallee woodland) in clos
likely to have a significant impac
 
The Project would remove 40 ha
Native Grassland) within the Iva
within the Ivanhoe Rail facility 
during survey, there are no recor
habitat (mallee woodland) in clos
likely to have a significant impac
 
Proposed avoidance, mitigation a
 

1) Management of 12,765 h
supplementary habitats in

2) Implementation of feral a
competition for Malleefo

3) Implementation of feral a
predation of Malleefowl 

4) Removal of stock from 
Malleefowl from herbivo

5) Implementation of fire m
favours the Malleefowl. 

 

                                                       
4  The mine plan has been refined to avoi

surveys.  Given this commitment was ma
surface development area, figures within
be noted however, that the figures in Ap
presented, the relevant changes would ha
representation of the proposed mine plan
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otprint would result in the removal of approximate
owl as well as 2,705 ha of potential foraging or sup
l primary habitat (1,575 ha) and an estimate of the
oretical conservative estimate is up to 15 mounds 
 mounds were found in the proposed surface area 
eneral arrangement4. The Project would have a sign
lleefowl that occupy the Project area are part of a b
 larger amounts of potential habitat would be conse
not lead to the extinction of the local population. 

ociated with the Atlas-Campaspe Mine, would co
ore than eight times that in the development footp

entary habitats that would be managed to enhance
of bushfire risk, reduced livestock grazing a

 ha of supplementary foraging habitat (Belah-Rosew
vanhoe Rail Facility footprint. No breeding pairs a
ity study area given no mounds, tracks, or individ
cords of the species within 20 km of the area, and
lose vicinity to the area. Consequently, the Ivanho
act on local populations of the species (if they occu

 ha of supplementary foraging habitat (Belah-Rosew
vanhoe Rail Facility footprint. No breeding pairs a
ity study area given no mounds, tracks, or individ
cords of the species within 20 km of the area, and
lose vicinity to the area. Consequently, the Ivanho
act on local populations of the species (if they occu

n and management measures would include: 

5 ha of primary mallee habitats and 3,675 ha of 
s in the proposed offset area to improve their ecolog

al animal control in the Project area and proposed 
efowl from herbivores. 

al animal control in the Project area and proposed 
l from European red foxes and feral cats. 

m the Project area and proposed offset area to red
ivores. 

e management measures to maintain a low freque
l.  
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ately 1,575 ha of good 
supplementary habitats 
the density of breeding 
ds could potentially be 
ea and will be avoided 
gnificant impact on the 
a broader population in 
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8) Installing road signs that 
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Figure C-17 Blue-Billed Duck
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Figure C-18 Blue-billed Duck
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Figure C-19 Australasian Bit
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Figure C-20 Australasian Bit

 
 

una Assessment 

 

ittern - Potential Habitat  

 

 

 
C-75 

 



Atlas-Campaspe Mineral Sands Project Faun

 

 
 

Figure C-21 Australasian Bit

una Assessment 

 

ittern - Potential Habitat - Mineral Concentrate T

 

 
C-76 

 

e Transport Route 



Atlas-Campaspe Mineral Sands Project Faun

 

 
 

Grey Falcon (Falco hypoleu
 
The Grey Falcon (Falco hypoleu
widely but sparsely distributed in
mainland Australia (Olsen and O
2012a) where rainfall is less than
occurring predominately through
Scientific Committee, 2009; OE
Range (Marchant and Higgins, 1
particularly acacia shrublands c
gullies (Olsen and Olsen, 1986;
frequently found in spinifex and
occasionally found in open wood
this species is not well known (M
indicate that they use old stick n
Scientific Committee, 2009; 201
spring (Marchant and Higgins, 1
(Olsen and Olsen, 1986). Their 
2000). The nests are usually foun
1986; Aumann, 2001b; NSW Sc
(River Gum) along watercourse
species and commonly travel ov
standing dead trees as lookout po
pigeons, but also reptiles and ma
2012a) and occasionally carrion (
 
In NSW the breeding range of the
arid parts of their range (OEH, 
belt with much of the Grey Falco
south western Slopes, Darling 
Committee, 2009). In particular,
which they interspecifically and
This problem is exacerbated whe
Continued overgrazing of arid 
Higgins, 1993). It is suggested 
population trends are unclear (O
greater than 500 mm of rainfall
disturbance and include secondar
of eggs and chicks, hunting and 
and wind turbines (NSW Scientif
 
(a) in the case of a threate

adverse effect on the life
species is likely to be plac

 
The Grey Falcon has not been re
The closest record is from the A
area is more than 100 km to the 
Rail Facility, the species is know
without any geographical restrict
 
The Project would not remove an
given that few records exist in the
 

una Assessment 

 

leucos) 

leucos) is listed as endangered under Schedule 1 o
 in woodland, shrubland and grassland in arid and 
 Olsen, 1986; Marchant and Higgins, 1993; Thoma
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mammals (Olsen and Olsen, 1986; Marchant and H
n (Olsen and Olsen, 1986). 

 the Grey Falcon has contracted since the 1950’s an
, 2012a). Woodland has been cleared extensively

lcon’s habitat degraded by overgrazing (e.g. Brigalo
g Riverine Plains, Riverina) (Barrett et al., 200
ar, they may be threatened due to a limited supply
nd intraspecifically compete for (NSW Scientific
here grazing prevents tree regeneration (Marchant 

id rangelands may also affect their prey abunda
ed that there could be less than 5,000 individua
 (OEH, 2012a). They are also suggested to be e
fall in NSW (OEH, 2012a). Other potential threa
dary poisoning through mouse and locust control p
nd collision hazards with human structures such a
tific Committee, 2009; 2011; OEH, 2012a). 

tened species, whether the action proposed is
life cycle of the species such that a viable loca
laced at risk of extinction. 

 recorded in the Project area or surrounding area wi
 Atlas of NSW Wildlife Database for the Atlas-Ca
e north-east of the Project Area (OEH, 2012b). In 
own to occur within the Darling Depression (Part 
ictions (OEH, 2012a). 

 any known populations or place a local population
 the region and are located further than 100 km outs

 

 

 
C-77 

1 of the TSC Act. It is 
nd semi-arid regions of 
mas et al., 2011; OEH, 
ut sparsely distributed, 
e Darling River (NSW 
of the Great Dividing 
lightly timbered plains 
and rocky gorges and 
2012a). They are also 
). The Grey Falcon is 
he breeding biology of 
 anecdotal observations 
r raptor species (NSW 

in late winter and early 
 during severe drought 
(Garnett and Crowley, 
ands (Olsen and Olsen, 
calyptus camaldulensis 
ons are highly mobile 
ggins, 1993). They use 
rds such as parrots and 
d Higgins, 1993; OEH, 

 and is now confined to 
ely in the sheep-wheat 
alow Belt South, NSW 
2007; NSW Scientific 
ply of nesting trees for 
fic Committee, 2009). 
nt and Higgins, 1993). 
dance (Marchant and 
uals left in NSW but 
 extinct in areas with 
reats are from human 

programmes, robbery 
 as powerlines, fences 

 is likely to have an 
cal population of the 

 within a 20 km radius. 
Campaspe Mine study 
In relation the Ivanhoe 
rt B) CMA sub-region 

ion at risk of extinction 
utside the Project area.  



Atlas-Campaspe Mineral Sands Project Faun

 

 
 

The Project would not impact di
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Conclusion 
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Figure C-26 Square-tailed Ki
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Figure C-27 Square-tailed Ki
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Figure C-35 Spotted Harrier 
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morphnoides) is listed as vulnerable under Schedul
 single population throughout NSW. It is distrib
g the most densely forested parts of the Dividing
). It occurs in habitats that have abundant prey w
oodland. The species also uses Sheoak (Casuar
ands of interior NSW (Marchant and Higgins, 1993
nant patch. They build a large stick nest in winter

ing in early summer. Generation length has been es
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s and wallabies) (Van Dyck and Strahan, 2008). 
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life cycle of the species such that a viable loca
laced at risk of extinction. 
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as-Campaspe Mine footprint where the Little Eagl
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ing landforms would be rehabilitated and revegetat
d a considerable amount of potential habitat woul
ffset area. Additional potential habitat would 
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Figure C-38 Little Eagle - Pot
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Potential Habitat - Ivanhoe Rail Facility 
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Figure C-39 Little Eagle - Pot
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Figure C-40 Little Eagle - Pot
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Australian Bustard (Ardeotis
 
The Australian Bustard (Ardeotis
It is a large ground bird of the op
south. It is now scarce or absent
mainly found in the north-west c
west plains regions. Occasional 
However, in NSW breeding o
widespread (e.g. a flock of over 
the Liverpool Plains and the Up
from near Bourke in 1995. T
movements over long distances, 
al., 1981; Blakers et al., 1984; 
2000; OEH, 2012a). 
 
A bird of grassland plains, the A
though it prefers tussock grasses
grassy woodlands, pastoral and c
wetlands including water courses
these are lightly timbered. It som
on bare ground, typically on lo
protective shrubland cover. It roo
eats insects, young birds, lizards
plagues or in recently burnt area
Garnet and Crowley, 2000; OEH
 
Declines in southern Australia h
human disturbance during breed
grasslands (Blakers et al., 1984;
(1999) and OEH (2012a) list the 

1) Alteration (reduction of g

2) Predation by foxes and ca

3) Illegal hunting. 

4) Loss, fragmentation and 

5) Secondary poisoning from

6) Human disturbance. 

7) Low breeding potential. 
 
The Australian Bustard was not 
been recorded in Mungo Nation
outside the known breeding dis
foraging habitat is likely to inclu
wetlands. The woodlands are l
occasionally might attract the spe
at the edge of its normal distribut
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tis australis) 

tis australis) is listed as endangered under Schedu
 open plains of in inland Australia, occurring more 
ent from southern and south-eastern Australia. In N
t corner with occasional records in the in the lower
al vagrants are recorded east to the western slopes
 only occurs in the north-west region, but it 
er 1,000 was recorded near Hay NSW in 1897; and
Upper Hunter Valley). The only recent breeding r
 The Australian Bustard is dispersive, with ir
s, apparently in response to habitat and climatic c
4; Marchant and Higgins, 1993; NPWS, 1999; G

 Australian Bustard mainly inhabits tussock and h
es to hummock grasses. It also occurs in low shrub

d cropping country, golf courses, aerodromes. It is o
ses, swamps, waterholes, dams and bores. Where it 
ometimes occurs in sparse chenopod shrublands, b
 low sandy ridges or stony rises in ecotones bet
roosts on the ground among shrubs and long grass
rds, mice, leaves, seeds and fruit. It will converge
reas (Blakers et al., 1984; Marchant and Higgins, 
H, 2012a). 

 have been attributed to hunting, feral predators, s
eding, high livestock stocking rates and invasion 
4; Marchant and Higgins, 1993; Garnet and Crow

he following seven threats to the species: 

f ground cover) to tussock grasslands through overg

 cats. 

d degradation of semi-arid open grassy woodlands.

rom rabbit baiting. 

 

ot recorded during the surveys of the Project area
ional Park, where it can be considered a vagrant. 
distribution of the Australian Bustard. In the Pr
clude Black Box Floodplain Woodland and the cle
e likely to be too heavily timbered. The disturb
species were they in the core of the Australian Bus
ution.  
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dule 1 of the TSC Act. 
re in the north than the 
n NSW, the species is 
er western and central 
es and Riverina plain. 

it was formerly more 
and it formerly bred in 
g record for NSW was 

irregular, widespread 
c conditions (Morris et 
; Garnet and Crowley, 

 hummock grasslands, 
rublands and low open 
is often associated with 
 it occurs in woodlands 
s, but in NSW. It nests 
between grassland and 
asses or under trees. It 
ge on areas with mice 
s, 1993; NPWS, 1999; 

, secondary poisoning, 
on of woody weeds in 
rowley, 2000). NPWS 

ergrazing. 

ds. 

rea. Historically it has 
nt. The Project area is 
Project area potential 

cleared land near these 
urbed area shrublands 
ustard’s range, but not 
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(a) In the case of a threate
adverse effect on the life
species is likely to be plac

 
The Australian Bustard was not
offset area or in the Ivanhoe Rai
exists, which is an Atlas of NSW
Mine footprint within Mungo Na
 
The Project would not impact di
migration and dispersion, gene f
which is addressed in response to
 
(b) In the case of an endange

adverse effect on the life
such that a viable local po

 
Not applicable. 
 
(c) In the case of an endan

community, whether the 
(i) is likely to have an ad
its local occurrence is like
(ii) is likely to substant
community such that its l

 
Not applicable. 
 
(d) In relation to the habitat 

(i) the extent to which ha
proposed; and 
(ii) whether an area of ha
of habitat as a result of th
(iii) the importance of th
long-term survival of the 

 

(i) The Atlas-Campaspe and M
potential breeding and forag
Woodland, 200 ha of Acacia
Sandplain Mallee, 80 ha Che
Area Shrubland. A further 3
be removed (Figures C-42 a
40 ha of potential breeding
10 ha of Belah-Rosewood W
species would be unlikely to
habitat occurs in the nearby 
the Ivanhoe study area.  
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atened species, whether the action proposed is
life cycle of the species such that a viable loca
laced at risk of extinction. 

not recorded in the Atlas-Campaspe Mine footpr
ail Facility footprint. A single record within 20 km

SW Wildlife from a locality 17 km to the west of 
National Park (Figure C-41).  

t directly on any aspect of the life cycle of this sp
e flow etc.). It may impact indirectly through the
 to question d.  

ngered population, whether the action proposed 
life cycle of the species that constitutes the enda
l population of the species is likely to be placed at

angered ecological community or critically end
e action proposed: 

 adverse effect on the extent of the ecological co
ikely to be placed at risk of extinction; or 
ntially and adversely modify the composition

ts local occurrence is likely to be placed at risk of

at of a threatened species, population or ecologic
 habitat is likely to be removed or modified as a 

 habitat is likely to become fragmented or isolate
f the Project; and 
 the habitat to be removed, modified, fragmente
he species, population or ecological community in

d MCTR footprints would progressively remove 
aging habitat for the Australian Bustard. This inclu
cia Woodland/Shrubland, 2,035 ha Belah-Rosewoo
henopod Shrubland, 5 ha Chenopod Depressions a

r 300 ha of potential foraging habitat consisting of 
2 and C-43). The Ivanhoe Rail Facility footprint w
ng and foraging habitat for the species (Figure C
 Woodland and 30 ha of Native Grassland. Any loc
 to rely on the potential habitat that would be impa
y surrounds, so the species is unlikely to be geogra
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 is likely to have an 
cal population of the 

tprint, in the proposed 
 km of the Project area 
of the Atlas-Campaspe 

 species (e.g. breeding, 
the removal of habitat, 

ed is likely to have an 
dangered population 
 at risk of extinction. 

ndangered ecological 

community such that 

ion of the ecological 
 of extinction. 

gical community: 
 a result of the action 

ated from other areas 

ted or isolated to the 
y in the locality. 

ve up to 3,075 ha of 
ludes 50 ha Black Box 
ood Woodland, 535 ha 
s and 170 ha Disturbed 
of Cleared Land would 
t would remove up to 

e C-44). This includes 
 local population of the 
pacted. Higher quality 

graphically restricted at 
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(ii) The Atlas-Campaspe and 
vegetation over 20 years. T
the footprints would remain 
Atlas-Campaspe footprint w
mine area and may result in 
large and contiguous areas
surrounding the mine footp
habitat adjacent to an existin
The access road may marg
significant extent, as anima
areas of potential habitat fo
habitat.  

(iii) The potential foraging habit
Ivanhoe Rail Facility is very
Bustard. The species is not 
would be used by the specie

 
The proposed offset would aim to
habitat quality and integrity of t
management and reduced livesto
to offset habitat loss. 
 
(e) Whether the action prop

directly or indirectly). 
 
No “critical habitat” for the Aust
Director-General of the OEH (OE
 
(f) Whether the action propo

or threat abatement plan
 
There is currently no recovery pl
following priority actions are r
species: 
 

• Undertake an ecological 

• Conduct fox control throu

• Educate landholders to no
present in an area. 

 
A fire management strategy wou
outbreaks. Appropriate fire man
implemented in the proposed off
species. The control of feral an
considerable contributions to red
be used if Australian Bustards are
area or proposed offset area as th
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d MCTR footprints would involve the progre
 This habitat would be rehabilitated after mining. 
in undisturbed, as would the habitats of the surroun

t would temporarily isolate potential habitat on eith
 in permanently diminished connectivity across the 
eas of potential habitat for this species would 
otprints. The Ivanhoe Rail Facility would mostl

sting rail corridor, which would not increase fragme
arginally increase fragmentation of potential hab
als would likely still be able to move across the

 for this species would become isolated from othe

bitat to be cleared as a result of the Atlas-Campas
ery small considering the enormous Australian ran
ot resident in the area or the region, and it is unli

cies (Figures C-42, C-43 and C-44). 

 to compensate for any habitat loss and fragmentati
f the proposed offset area. Improved fire managem
stock grazing in the offset area would give conside

oposed is likely to have an adverse effect on crit

ustralian Bustard is listed in the Register of Critical
OEH, 2011). 

oposed is consistent with the objectives or actions
an. 

 plan or threat abatement plan for the Australian B
 recommended by OEH (2012a) to assist with 

al burn at selected locations where required. 

roughout the species range. 

 not spread poison baits for rabbits when Australian

ould be developed for the Project area to minimise 
anagement regimes (i.e. ecological and/or mosa

offset area to maintain and enhance suitable habita
 animals in the Project area and proposed offse
reduce fox numbers. When controlling rabbits, poi
 are known to be in the area. This should not be a pr
 there are no previous records of the Australian Bus
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gressive clearance of 
g. The habitat between 
unding landscape. The 
ither side of the active 

he mine area; however, 
ld remain in the area 
stly remove potential 
mentation or isolation. 
abitat but not to any 
he road. Therefore, no 
ther areas of potential 

paspe footprint and the 
range of the Australian 
nlikely that the habitat 

tation by enhancing the 
ement, integrated pest 
iderable compensation 

ritical habitat (either 

cal Habitat kept by the 

ons of a recovery plan 

 Bustard, however the 
h the recovery of the 

ian Bustards are 

se the potential for fire 
saic burns) would be 

bitat conditions for the 
fset area would make 
oison baits should not 
 problem in the Project 
ustard. 
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(g) Whether the action propo
to result in the operation 

 
Of the 36 KTPs listed for NSW
Project and the species: 

1) Clearance of native vege

2) Competition and grazing

3) Competition and habitat

4) Predation by the Europe
 
The Project would contribute to
question d). Conversely, integra
towards abating KTPs 2 to 4. 
 
Conclusion 
 
The Australian Bustard was not
offset area, or at the Ivanhoe Ra
Database from a locality 17 km
National Park (OEH, 2012c). Th
3,075 ha of potential breeding an
for the Australian Bustard, and
potential breeding and foraging h
 
The Project is unlikely to have a
resident in the area and only oc
unlikely to have a significant imp
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Figure C-41  Australian Busta
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Figure C-42 Australian Busta
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Figure C-43 Australian Busta

Figure C-44 Australian Busta
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Bush Stone-curlew (Burhinus
 
The Bush Stone-curlew (Burhinu
Act. It is found right around the 
inland to semi-arid districts. It is
the 300 mm rainfall areas in som
lakes. However, it has disappeare
Tasmania, and from urban Perth 
from central Queensland to the K
its former range. It is largely sed
after breeding but no evidence of
high (Morris et al., 1981; Blake
Garnett and Crowley, 2000; Garn
 
The current NSW distribution i
management areas in NSW sup
distribution and abundance for m
and Wentworth is regarded as
DEC, 2006), with small and scat
e.g. around Forbes-Caragabal, 
population of the Bush Stone-c
declining (DEC, 2006).  
 
This ground-dwelling bird inhab
forest. It mostly occurs at low el
higher altitudes on the Atherton
Highlands and at elevation on the
It can persist in partly cleared fa
beneath isolated trees on agricult
Acacia, Melaleuca and other wo
are generally more important tha
any shrubs, a short (<15 centim
litter layer and scattered fallen t
and park lawns. The species nes
early summer. On Kangaroo Isla
northern Victoria they are about 1
340 ha (Blakers et al., 1984; Ma
Garnett et al., 2011; OEH, 2012a
 
In western NSW the importa
(DEC, 2006): 

• a low sparse ground cove

• some fallen timber and le

• a general lack of a shrubb

• open woodlands. 
 
In western NSW, the following a

• River Red Gum (Eucal
adjoining Weeping Myal

• Conargo – Deniliquin – B

• River Red Gum (E. cama
River around Darlington 
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us grallarius)  

inus grallarius) is listed as endangered under Sch
he Australian east, north and west coasts (but not t
t is largely absent from the arid interior, although i
some circumstances, usually in association with ra
ared from the far south-east mainland (coastal NSW
th in Western Australia. It remains common only i
e Kimberly. In the south, it is either rare or extinct 
edentary and territorial. There are some local mov
 of large scale movements or migration. Site fidelit
akers et al., 1984; Marchant and Higgins, 1993; 
arnett et al., 2011; OEH, 2012a).  

n is patchy and scattered. Current records sugges
upport Bush Stone-curlews, but there is limited 
 most areas. The area bounded roughly by Albury, 
as the stronghold for the species in NSW (B

cattered populations occurring throughout the centr
al, Gulargambone-Collie and Mungindi (DEC, 

curlew is thought to be probably around 1,000

habits lightly timbered open forests and woodland
 elevations (< 300 metres [m]) (DEC, 2006), but it
ton Tablelands in Queensland and formerly occur
 the Western Slopes (Blakers et al. 1984; Marchant
 farmlands or similar with remnant woodland patch
ultural plains. Casuarina woodlands are often favou
oodland types are also used. The understory char

than the over story vegetation. Favoured habitats fre
imetres [cm]) sparse ground layer of native grasse
n timber. However, it also occurs on cropped gras
ests on the ground in a scrape or small bare patch
sland in South Australia, breeding territories are a
ut 10-25 ha. Non-breeding birds have larger home ra
Marchant and Higgins, 1993; Garnett and Crowley
2a). 

rtant structural elements of Bush Stone-curle

ver; 

 leaf litter; 

ubby understory; and 

g areas support small numbers of Bush Stone-curlew

calyptus camaldulensis) and Black Box (E. larg
yall (Acacia pendula) country. 

Barham – Wakool – Oaklands. 

maldulensis) and Boree (A. pendula) country along
on Point. 
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chedule 1 of the TSC 
t the south coast) well 

h it does occur beyond 
 ranges, waterways or 
SW and Victoria) and 

y in northern Australia 
ct throughout much of 
ovements and flocking 
elity is generally rather 
3; Barret et al., 2003; 

est that all catchment 
d knowledge of local 
y, Wagga Wagga, Hay 
(Barrett et al., 2003; 
ntral west of the state, 

C, 2006). The NSW 
00 breeding pairs and 

ands, but avoids thick 
t it is plentiful at much 
curred in the Southern 
nt and Higgins, 2003). 
tches, sometimes nests 
voured but Eucalyptus, 
aracteristics of habitat 

 frequently have few if 
sses, a well-structured 
rasslands, golf courses 
tch, during spring and 
 about 40 ha, while in 

e ranges covering up to 
ley, 2000; DEC, 2006; 

rlew habitat includes 

lews (DEC, 2006): 

rgiflorens) woodlands 

ong the Murrumbidgee 
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• Travelling Stock Routes
Gularganbone – Baradine

• Remaining grassy woodl

• Bimble Box woodland an

• Poplar Box–Wilga wood

• Along the Bogan River a

• River flat areas, Belah 
and Mildura. 

• Mixed Coolibah – Poplar
 
It forages on the ground and is la
food is insects (such as insects, c
lizards and snakes). They may s
Higgins, 1993; OEH, 2012a).  
 
OEH (2012a) identifies the main 

• Predation by foxes and ca

• Trampling of eggs by cat

• Clearance of woodland h

• Modification and destruc
introduction of exotic pas

• Disturbance in the vicinit
 
Considerable circumstantial evid
ground-nesting Bush Stone-curle
1992; Saunders and Ingram, 199
However, in some situations the 
foxes. It is also though that w
urbanisation have played a majo
Marchant and Higgins, 1993; Ga
both habitat loss and fox predatio
 
The Bush Stone-curlew was reco
footprint. It was heard calling in
bird was not determined. No histo
wildlife database searches. The n
from Balranald (>90 km south of
 
In the Project area, potential br
include Belah-Rosewood Woodl
potential foraging habitats may i
these abut more structured woodl
 
Linear Dune Mallee and Sandpla
Stone-curlew. Mallee and spini
authoritative references (Blakers
Crowley, 2000; DEC, 2006; Garn
woodlands. Pizzey and Knight (1
that this is an authoritative statem
density is too high in mallee and/
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tes and grassy woodlands of the Warren – Gilgan
ine area. 

dlands of Moree, Mungindi and Cubberoo. 

 and very open Coolibah woodland between Walge

odland and Baradine Gum-White Cypress woodland

r and Narran River. 

h woodland and Belah-Rosewood-mallee vegetati

lar Box – cypress vegetation (i.e. Lightning Ridge W

s largely nocturnal, being especially active on moon
s, centipedes, snails, and spiders) and small verteb
y supplement this with some leaves, seeds and tu

in threats to the Bush Stone-curlew as follows: 

 cats. 

cattle. 

d habitat for agricultural and residential developmen

ruction of ground habitat through removal of litte
pasture grasses, grazing and frequent fires. 

inity of nest sites. 

vidence links predation by the European red fox 
rlew in the southern half of Australia (Ford, 1979
1995; Reid, 1999; Garnett and Crowley, 2000; G
he Bush Stone-curlew has survived in the presence
 widespread habitat clearance and fragmentation 
jor role in the decline of the Bush Stone-curlew (B
Garnett and Crowley, 2000; Garnett et al., 2011). 
tion are serious threats and they probably interact a

ecorded once during the field survey in (or nearby)
 in the distance during nocturnal surveys, but the e
istorical records for the study site or the local vicini
e nearest historical record mapped in the recovery 
 of the Project area) and predates 1988.  

breeding and foraging habitat for the Bush Stone
odland, Black Box Woodland and Acacia Woodla
y include Disturbed Area Shrubland and Cleared 
odlands. 

plain Mallee Woodland are apparently not suitable 
inifex are not listed as a habitat type used by t
ers et al., 1984; Marchant and Higgins, 1993; Reid
arnett et al., 2011; OEH, 2012a) except around the 

t (1997) do list “sandplains with spinifex and malle
tement and the original source is not identified. It 
d/or spinifex is not tolerated.  
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andra – Coonamble – 

gett and Collarenebri. 

and in the central west. 

tation around Buronga 

e Woodlands). 

oonlit nights. The main 
tebrates (such as frogs, 
 tubers (Marchant and 

ent. 

itter and fallen timber, 

 to the decline of the 
79; Reid and Fleming, 
 Garnett et al., 2011). 
ce of high densities of 

on of woodlands, and 
 (Blakers et al., 1984; 
).  It seems likely that 
t as well.  

by) the proposed Atlas 
e exact location of the 
inity were found in the 
ry plan (DEC, 2006) is 

one-curlew is likely to 
land/Shrubland. Other 
d Land, mainly where 

le habitat for the Bush 
y the species in most 
eid, 1999; Garnett and 
he edges of non-mallee 
llee”, but it is not clear 
It is possible that stem 
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(a) In the case of a threate
adverse effect on the life
species is likely to be plac

 
The field survey made only on
footprint. The record came from
no historical records in the regio
record in the Project area, it is u
bird, i.e. it is not certain that the
that are loud and far-carrying, 
surveys of the field survey if the 
 
If the species is resident in the v
locality and most likely is limite
displace the birds to surroundin
predation or other threats. The 
considered unlikely that the Proje
that a viable local population wou
 
(b) In the case of an endange

adverse effect on the life
such that a viable local po

 
Not applicable. 
 
(c)  In the case of an endan

community, whether the 
(i) is likely to have an ad
its local occurrence is like
(ii) is likely to substant
community such that its l

 
Not applicable. 
 
(d)  In relation to the habitat 

(i) the extent to which ha
proposed; and 
(ii) whether an area of ha
of habitat as a result of th
(iii) the importance of th
long-term survival of the 

 
(i) The Atlas-Campaspe Mine

and foraging habitat for t
Woodland, 200 ha of Aca
470 ha of potential foragin
Area Shrubland and 300 
woodlands (Figure C-46).
foraging habitat and a furth
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atened species, whether the action proposed is
life cycle of the species such that a viable loca
laced at risk of extinction. 

one record of the Bush Stone-curlew, either in 
m a response to nocturnal call play-back in Januar

gion found in the wildlife databases (Figure C-45)
s unclear if the record represents a resident popula
the species is resident in the area. It is very vocal w
g, so more records would have been expected d
e species had a substantial population in the area. 

e vicinity, is unlikely to be limited by the availabi
ited by predators such as foxes and cats. The remo
ding habitats, which in turn, might make them 
e Project includes the control of foxes and other
oject would have an adverse effect on the life cycle
ould be placed at risk of extinction.  

ngered population, whether the action proposed 
life cycle of the species that constitutes the enda
l population of the species is likely to be placed at

angered ecological community or critically end
e action proposed: 

 adverse effect on the extent of the ecological co
ikely to be placed at risk of extinction; or 
ntially and adversely modify the composition

ts local occurrence is likely to be placed at risk of

at of a threatened species, population or ecologic
 habitat is likely to be removed or modified as a 

 habitat is likely to become fragmented or isolate
f the proposed action; and 
 the habitat to be removed, modified, fragmente
he species, population or ecological community in

ine footprint would progressively remove 2,285 ha o
r the Bush Stone-curlew. This includes 2,035 ha 
cacia Woodland/Shrubland, 50 ha of Black Box W
ging habitat would be removed as well, including 
00 ha of Cleared Land), mainly where these ab

). The Ivanhoe Rail Facility would remove 10 
rther 30 ha foraging habitat (Figure C-47). 
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 is likely to have an 
cal population of the 

n or nearby the Atlas 
uary 2012. There were 

). With only a single 
ulation or a dispersing 

al with distinctive calls 
 during the nocturnal 
 

ability of habitat in the 
moval of habitat might 
m more vulnerable to 
her predators and it is 
cle of this species such 

ed is likely to have an 
dangered population 
 at risk of extinction. 

ndangered ecological 

community such that 

ion of the ecological 
 of extinction. 

gical community: 
 a result of the action 

ated from other areas 

ted or isolated to the 
y in the locality. 

a of potential breeding 
a of Belah-Rosewood 

x Woodland. A further 
g 170 ha of Disturbed 

 abut more structured 
0 ha of breeding and 
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(ii) The Atlas-Campaspe Mine
Bush Stone-curlew over 20
between the Atlas-Camp
surrounding landscape. Th
active mine area and may
areas of habitat for this spe
footprint. Therefore no are
of habitat. The habitat that
adjacent to an existing ra
substantially as a result. The
but not to any significant ex

 
(iii) The potential breeding an

Mine footprint might be 
potential foraging habitat 
regional mosaic of wood
varying degrees. The prop
potential habitats in the CM
by the availability of habita
at the Ivanhoe Rail Facilit
nearby, and unlikely to be
of surrounding habitat ar
impacted. 

 
The proposed offset would aim to
habitat quality and integrity of th
potential breeding and foraging 
foraging habitat (Figure C-46). 
considerable compensation to off
 
(e) Whether the action prop

directly or indirectly). 
 
No “critical habitat” has been d
declaration of critical habitat is 
widespread distribution (DEC, 20
 
(f) Whether the action propo

or threat abatement plan
 
The recovery plan for the Bush S
the recovery of the species in NS

• Expand existing Bush S

• Raise community recog
programme. 

• Increase the total area o
on public and private la

• Supplement declining w
translocation programm

• Ensure the conservation
NSW and Commonwea
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ine footprint would involve the progressive clearan
20 years. This habitat would be rehabilitated after

mpaspe Mine would remain undisturbed, as w
The Project would temporarily isolate individuals 
ay result in diminished connectivity; however, la

species would remain in the area surrounding the A
areas of habitat for this species would become isola
hat would be removed as a result of the Ivanhoe R
 rail corridor and thus fragmentation or isolation 

he access road may marginally increase fragmentatio
 extent, as animals would likely still be able to move a

and foraging habitat to be cleared as a result of 
e important to any local resident members of t

tat may also be important. However, this is part 
odland vegetation across south-western NSW th
roposed clearing involves only a very small propo
 CMA. If the species is resident in the vicinity, is u
bitat in the locality. Similarly, the area of habitat tha
ility is relatively small in comparison to the areas
be important for any local population of the specie
 are in better condition in comparison to the a

 to compensate for any habitat loss and fragmentati
 the proposed offset area. The proposed offset area
g habitat for the Bush Stone-curlew and a further

6). Improved fire management and feral animal 
offset localised fragmentation.  

oposed is likely to have an adverse effect on crit

 declared for the Bush Stone-curlew (DEC, 2006
is not considered to be a priority for the species 
 2006). 

oposed is consistent with the objectives or actions
an. 

h Stone-curlew (DEC, 2006) lists the following 10 o
SW: 

h Stone-curlew community conservation programm

ognition of the Bush Stone-curlew and interest in th

a of Bush Stone-curlew habitat protected and manag
 lands by 25% in each CMA. 

g wild populations with a robust and well-funded ca
me. 

ion status of the Bush Stone-curlew is adequately re
ealth legislation. 
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rance of habitat for the 
ter mining. The habitat 
 would most of the 
ls on either side of the 
, large and contiguous 
 Atlas-Campaspe Mine 
olated from other areas 
 Rail Facility is mostly 
on would not increase 
tion of potential habitat 

e across the road. 

f the Atlas-Campaspe 
f the species, and the 
rt of a very extensive 
that is fragmented to 
portion of the species’ 
s unlikely to be limited 
that would be removed 
eas of potential habitat 
cies. Further, the areas 
 areas that would be 

tation by enhancing the 
ea includes 3,054 ha of 
er 700 ha of potential 

al control would give 

ritical habitat (either 

006; OEH, 2011). The 
es given its sparse and 

ons of a recovery plan 

0 objectives to achieve 

mes. 

 the recovery 

naged for conservation 

 captive-breeding and 

 recognised under 
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• Ensure that impacts on 
planning and environme

• Increase understanding 

• Increase understanding 

• Integrate the recovery p
efficient use of resource

• Implement a well-funde
 
The Project would not be incons
contribute to objective 3. The Pr
threat abatement plan.  
 
(g) Whether the action propo

to result in the operation 
 
Of the 36 KTPs listed for NSW
proposed Project and the species:

1) Clearance of native veg

2) Removal of dead wood 

3) High frequency fire resu
and loss of vegetation s

4) Competition and grazin

5) Competition and habita

6) Predation by the Europe
 
The Project would contribute to K
also be some potential to contribu
Project area to minimise the pot
ecological and/or mosaic burns)
Campaspe Mine to maintain and 
animal control would likely make
 
Conclusion 
 
The field surveys made only one 
The record came from a response
region found in the wildlife data
curlew through the removal of a
footprint and a further 40 ha of 
only impact a small proportion o
unlikely that there would be an
unlikely to have a significant imp

• Habitat clearance would not
isolates a part of the populat

• Compensation for any impac
the MCTR roadworks would

- Management of 3,754 ha
improve their ecological 
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n Bush Stone-curlews and their habitat are accurate
mental assessment processes. 

ng of the ecology of the Bush Stone-curlew. 

ng of threatening processes affecting Bush Stone-cu

y plan with other conservation plans and programm
rces and benefits to biodiversity. 

nded and coordinated recovery programme across N

onsistent with any of the above objectives. The pr
 Project would not be inconsistent with the object

oposed constitutes or is part of a key threatening
on of, or increase the impact of, a key threatening

SW by OEH (2012b), the following are relevant 
es: 

egetation. 

od and dead trees. 

esulting in the disruption of life cycle processes in p
n structure and composition. 

zing by the feral European rabbit. 

itat degradation by feral goats. 

opean red fox. 

o KTP 1 and KTP 2 (as discussed in response to qu
ibute to KTP 3. A fire management strategy would 
otential for fire outbreaks. Appropriate fire manag

ns) would be implemented in the proposed offset
nd enhance suitable habitat conditions for the speci
ake a significant contribution towards abating KTPs

ne record of the Bush Stone-curlew, either in or nea
nse to nocturnal call play-back. There were no hist
atabases. The Project would have a direct impact 
f a total of 2,755 ha of potential habitat at the At
of potential habitat at the Ivanhoe Rail Facility. H
 of the regional habitat and the regional population

 any significant impacts from habitat fragmentat
mpact on the Bush Stone-curlew given: 

ot lead to fragmentation of habitats that creates a b
lation.  
pacts through loss of habitat in the Atlas-Campaspe
uld include: 
ha of potential Bush Stone-curlew habitat in the pro
al viability. 
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rately assessed during 

curlews. 

mes to maximise the 

s NSW. 

proposed offset would 
ectives of any relevant 

ng process or is likely 
ing process. 

nt to the location, the 

in plants and animals 

question d). There may 
ld be developed for the 
nagement regimes (i.e. 
set area for the Atlas-
ecies. In addition, feral 
Ps 4, 5 and 6. 

ear the Atlas footprint. 
istorical records in the 
ct on the Bush Stone-

 Atlas-Campaspe Mine 
. However, this would 
ion of the species. It is 
tation. The Project is 

a barrier to dispersal or 

spe Mine footprint and 

 proposed offset area to 
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- Feral animal control in 
predation, competition a
animals. 

- Reduced stock grazing 
reduce competition and h

- Implementation of a fire
favours the Bush Stone-c
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Figure C-45 Bush Stone-curle
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Figure C-46  Bush Stone-curle
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Figure C-47 Bush Stone-curle
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Australian Painted Snipe (Ro
 
The Australian Painted Snipe (R
TSC Act and as vulnerable und
Australia but it is most common
important area for this species (B
inhabits shallow terrestrial fresh
and claypans (SEWPaC, 2012). 
and bore drains. Sites where this
sedges, rushes or reeds. The Aus
that have some fallen timber (Ma
with areas of bare wet mud and
islands in freshwater wetlands (S
swamps, flooded areas, grazing
saltbush (Halosarcia spp.) and gr
 
It is estimated that the population
the last 26 years (Birdlife Intern
currently unlikely to exceed 2,
International, 2012). 
 
Loss and alteration of wetland h
Painted Snipe (SEWPaC, 2012). 
and the diversion of water to ag
formation of temporary shallow w
water quality because of increas
decline of the Australian Painted
degrade Australian Painted Sni
additional threats (NSW Scientifi
 
(a) in the case of a threate

adverse effect on the life
species is likely to be plac

 
This Australian Painted Snipe 
footprint. There are also additio
(Figure C-48). There is potenti
Wetlands, Chenopod Shrubland
habitat for this species is located
south-eastern section of the prop
(Figure C-49). The Ephemeral W
form of ground vegetation on t
footprint lacks ground and mid-
presumably due to the movemen
the form of fallen logs and grassy
 
The Project would result in the 
Chenopod Shrubland Depression
wetter periods. 
 
The proposed mining at Atlas an
effect on areas where temporary 
excavation) (GEO-ENG 2013). T
the Campaspe footprint. 
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(Rostratula australis) 

Rostratula australis) is listed as endangered unde
nder the EPBC Act. This species occurs in wetla
on in eastern Australia. The Murray-Darling Bas
 (Birdlife International, 2012). The Australian Pain
shwater wetlands, including temporary and perma
). They also use inundated grassland, dams, rice c

his species typically occurs include those with emer
ustralian Painted Snipe also occurs in areas that are
Marchant and Higgins, 1993). This species breeds 
nd canopy cover nearby. Most breeding records a
SEWPaC, 2012) but they have also been recorded

ing land, sedges, grasses, salt water couch (Pa
 grass (Marchant and Higgins, 1993).  

ion of the Australian Painted Snipe has declined by 
ernational, 2012). Population estimates suggest th

,500 individuals and may be as few as 1,000 i

 habitat is probably the primary factor in the decli
2). This loss and alteration is primarily due to the d
 agriculture and reservoirs, which reduces floodin
w wetlands (Garnett and Crowley, 2000; SEWPaC
eased nutrient and saline content has probably als
ted Snipe. Clearing of wetland vegetation and gra
nipe habitat, and predation by European red fo

tific Committee, 2011).  

tened species, whether the action proposed is
life cycle of the species such that a viable loca
laced at risk of extinction. 

pe was recorded in the Ephemeral Wetland nea
itional records for this species in the Lower Mu
ntial breeding and foraging habitat for this spe
nd Depression and Grass and Herbland Depress
ted within two patches of Ephemeral Wetland; one
roposed offset area and the other adjacent to the 
l Wetland in the proposed offset area contains pot
n the western side. The Ephemeral Wetland clos

-layer vegetation closest to the water on all side
ent of cattle. Some shelter resources occur close to
ssy vegetation.  

e direct loss of 5 ha of potential breeding and for
ion along the MCTR that the Australian Painted Sn

 and Campaspe is expected to have a limited, loca
ry surface ponding occurs at the Atlas Campaspe M

This applies to depressions located beside and 2.5
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nder Schedule 1 of the 
etlands in all states of 
asin appears to be an 
ainted Snipe generally 
manent lakes, swamps 
e crops, sewage farms 
ergent grass tussocks, 

are lined with trees, or 
ds in shallow wetlands 
s are on or near small 
ded nesting in and near 
Paspalum vaginatum), 

by more than 30% over 
 that the population is 
0 individuals (Birdlife 

cline of the Australian 
e drainage of wetlands 

ding and precludes the 
C, 2012). A decline in 
lso contributed to the 

grazing, both of which 
 foxes and cats pose 

 is likely to have an 
cal population of the 

nearby the Campaspe 
Murray Darling CMA 
species in Ephemeral 
essions. The potential 
ne patch occurs in the 

he Campaspe footprint 
potential habitat in the 
lose to the Campaspe 
ides of the waterbody, 
 to the water’s edge in 

foraging habitat in the 
Snipe could use during 

calised and temporary 
 Mine site (i.e. through 
 2.5 km to the south of 
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There are two Ephemeral Wetl
indirectly impacted by changes to
the Black Box Woodland and th
However, mining of the Campa
woodland and part of the clay as
water holding capacity of the d
replaced with overburden and p
selectively place clay material in
to reinstate run-on to adjacent d
surface runoff from flowing into
Campaspe deposit. Cristal Minin
by designing the rehabilitated m
may also provide suitable con
Eucalyptus largiflorens) to re-est
 
While potential habitat for this s
further potential habitat would
associated with mining operatio
effect on the life cycle of the spe
placed at risk of extinction given 

• Only a relatively small a
Shrubland Depressions a

• Only a small area (9 ha) 
indirectly impacted by th

• A total of 21 ha of simil
the proposed offset area.

• Better quality habitat exi
the Willandra Creek and
the Murray Darling Depr

 
(b) in the case of an endange

adverse effect on the life
such that a viable local po

 
Not applicable. 
 
(c) in the case of an endang

community, whether the 
(i) is likely to have an ad
its local occurrence is like
(ii) is likely to substant
community such that its l

 
Not applicable. 
 
(d) in relation to the habitat 

(i) the extent to which ha
proposed, and 
(ii) whether an area of ha
of habitat as a result of th
(iii) the importance of th
long-term survival of the 
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etlands associated with Black Box Woodland w
s to hydrology. The initial mine design was refined
 the associated Ephemeral Wetland in these loca
paspe deposit (between Years 11 to 13) would

 associated with the water holding capacity in this d
 depression may be affected if the clay material 
 process waste after mining. To minimise this, C
 in low-lying portions of the re-profiled landform w
t depressions. The Campaspe footprint would also 
to these wetlands from the north for the duration 
ing would partly restore the local catchment to this
 mine landform to maximise the surface water flo
onditions for species representative of Black B
establish in the disturbed areas adjacent to the wetla

is species would be removed by the Project and th
ld be impacted by hydrological changes and t

tions, it is considered that the Project is unlikely 
species such that a viable local population of the sp
en that: 

ll area (5 ha) of potential breeding and foraging 
s along the MCTR would be directly impacted by th

a) of breeding and foraging habitat in the Ephemer
 the proposed Project. 

ilar potential habitat (Ephemeral Wetland and wo
. 

exists in the surrounding area, including in the Ep
nd Willandra Lakes Region, which are considered
pression Bioregion (NPWS, 2003).  

gered population, whether the action proposed 
life cycle of the species that constitutes the enda
l population of the species is likely to be placed at

angered ecological community or critically end
e action proposed: 

 adverse effect on the extent of the ecological co
ikely to be placed at risk of extinction, or 
ntially and adversely modify the composition

ts local occurrence is likely to be placed at risk of

at of a threatened species, population or ecologic
 habitat is likely to be removed or modified as a 

 habitat is likely to become fragmented or isolate
f the proposed action, and 
 the habitat to be removed, modified, fragmente
he species, population or ecological community in
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 with potential to be 
ed to avoid as much of 
cations as practicable. 
ld remove an area of 

is depression. The total 
ial to be removed was 
 Cristal Mining would 

 within the mine path 
so temporarily prevent 
n of the mining of the 

his Ephemeral Wetland 
flow to this area. This 
 Box Woodland (e.g. 
tland. 

 there is a chance that 
d through disturbance 
ly to have an adverse 
 species is likely to be 

 habitat in Chenopod 
 the proposed Project. 

eral Wetland would be 

would be conserved in 

hemeral Wetlands of 
red to be significant in 

ed is likely to have an 
dangered population 
 at risk of extinction. 

ndangered ecological 

community such that 

ion of the ecological 
 of extinction 

gical community: 
 a result of the action 

ated from other areas 

ted or isolated to the 
y in the locality 



Atlas-Campaspe Mineral Sands Project Faun

 

 
 

(i) The Atlas-Campaspe Mine
potential habitat (5 ha of C
Ephemeral Wetland (9 ha
hydrological regimes in th
example the Campaspe fo
Ephemeral Wetland adjac
provided in Figures C-49 an

(ii) The Atlas-Campaspe Mine
habitat for this species. 

(iii) Given that the area of pote
to be modified through ind
in the proposed offset area
surrounding area, includi
Heritage Area (NPWS, 200
important for the long-term

 
(e) whether the action propo

directly or indirectly). 
 
No “critical habitat” for the Aust
by the Director-General of the OE
 
(f) whether the action propo

or threat abatement plan
 
There is currently no recovery pl
that are recommended to facilitat
managing habitat at principal br
used by the Australian Painted 
animals, erecting fencing to prev
of pesticides and other chemicals
OEH, 2012a). Thus it is consider
actions for Australian Painted Sn
 
(g) whether the action propo

to result in the operation 
 
Key Threatening Processes listed
result of the action include ‘Alter
wetlands’, ‘Competition and 
cuniculus)’,‘Competition and ha
the European red fox (Vulpes vu
local area would be altered for th
to this key threatening process, h
in the local context given it is a 
significant or key breeding area
proposed offset area would be 
Moreover, fox and other invasiv
would be implemented, which sh
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ine footprint would result in the removal of a rela
f Chenopod Shrubland Depressions). Additional po
ha) close to the footprint may be indirectly impa
 the area and through disturbance caused by min
 footprint would prevent surface run-off from the
jacent to the Campaspe footprint. A habitat map
 and C-50. 

ine footprint would not result in fragmentation or

otential habitat to be removed is only small (5 ha) a
indirect impacts (9 ha), that 21 ha of similar habitat
rea, and that better quality habitat (Ephemeral We
ding in the Willandra Creek and Willandra La

2003), it is considered that the habitat to be remove
rm survival of the species in the locality.  

oposed is likely to have an adverse effect on crit

ustralian Painted Snipe is listed in the Register of C
OEH (OEH, 2011). 

posed is consistent with the objectives or actions
an. 

 plan or threat abatement plan for the Australian Pa
tate the conservation and recovery of the species in
 breeding and wintering sites and protecting any h
d Snipe in the last 10 years. Initiating control pr

revent grazing and trampling of wetlands by cattle, 
als at or near suitable wetlands is also recommend
ered that the Project is not inconsistent with the sug

Snipes.  

posed constitutes or is part of a key threatening
on of, or increase the impact of, a key threatening

ted under the TSC Act of relevance to the Australia
lteration to the natural flow regimes of rivers, strea
d grazing by the feral European ra
habitat degradation by feral goats (Capra hircus)
 vulpes)’ (OEH, 2012b) There is the potential that 
r the duration of the mine operations. The Project is
, however these wetlands are ephemeral and whils

 a limited resource, from a regional context they ar
rea for the species. In addition, the Ephemeral 
e conserved and potentially enhanced through th
sive species (e.g. rabbits, goats, feral cats, dogs) 
 should decrease the impact of these key threatening
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elatively small area of 
 potential habitat in the 
pacted by changes to 
ining operations. For 

the north entering the 
ap for the species is 

 or isolation of known 

and the habitat likely 
tat would be conserved 
Wetlands) exists in the 
Lakes Region World 

oved is not likely to be 

ritical habitat (either 

of Critical Habitat kept 

ns of a recovery plan 

ainted Snipe. Actions 
 include protecting and 
y habitat that has been 

programmes for feral 
le, and limiting the use 
nded (SEWPaC, 2012; 
suggested management 

ng process or is likely 
ing process. 

lian Painted Snipe as a 
reams, floodplains and 
rabbit (Oryctolagus 

)’ and ‘Predation by 
at flow regimes in the 
t is likely to contribute 
ilst they are important 
 are not identified as a 
al Wetland within the 
 the removal of stock. 

 control programmes 
ing process.  
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Conclusion 
 
The Australian Painted Snipe wa
Wetland close to the Campaspe f
Ephemeral Wetlands, Chenopod 
 
The Project area would result in t
species. In addition, potential ch
and disturbance due to mining 
particularly in the Ephemeral W
is not expected to have a significa

1) The area of potential ha

2) A total of 21 ha of simi

3) While potential hydrolo
in the study area for the
landforms are not appro
the local context given 
a significant or key b
considered likely to affe

4) Better quality habitat 
Willandra Creek and W
be significant in the Mu
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Wetland of 9 ha close to the Campaspe footprint. H
ficant impact on the Australian Painted Snipe given 

 habitat that would be removed is only small (5 ha).
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ological changes and disturbance could impact the E
 the duration of the mine operations and post opera
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y breeding areas for the species. Therefore the
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Figure C-48 Australian Paint
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Figure C-49 Australian Paint
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Figure C-50 Australian Pain
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Flock Bronzewing (Phaps his
 
The Flock Bronzewing (Phaps
Schedule 1 of the TSC Act. Thi
(OEH, 2012a). They are mainly f
this species occurring as far south
 
Flock Bronzewings occur in a va
and open mulga. It’s preferred 
highly nomadic species needs to
bore drains and pools in water co
 
This species rests on the ground d
of a bush, low branch, grass tusso
to many others of the same specie
 
Threats to the species include gra
potential food sources. It also al
stock when the species is nesting
grasses thus destroying any poten
times but particularly when nestin
 
(a) in the case of a threate

adverse effect on the life
species is likely to be plac

 
This species is not likely to occu
recorded in the Ivanhoe Rail Fa
record of the species within a 20
study area, 30 ha of suitable bree
and 10 ha of suitable foraging hab
 
The Project would not place the 
area of potential habitat would 
considerable suitable breeding a
Ivanhoe would be close to the ed
to occur as occasional vagrants u
 
(b) in the case of an endange

adverse effect on the life
such that a viable local po

 
Not applicable. 
 
(c) in the case of an endang

community, whether the 
(i) is likely to have an ad
its local occurrence is like
(ii) is likely to substant
community such that its l

 
Not applicable. 
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 histrionica) 

ps histrionica) is listed as an endangered spec
his species is patchily distributed and only rarely

y found north of Broken Hill and west of Cobar but
uth as Ivanhoe, NSW (OEH, 2012b).  

 variety of vegetation types, including grassy plain
ed habitat is tussock grassland, particularly Mitc
 to drink daily and may be seen adjacent to water 
 courses).  

d during the day and nests in a simple scrape on the
ssock, or in dust on bare ground around bores, ofte
cies. 

grazing, which removes the grass bulk that provide
 allows herbaceous prickly weeds to dominate. Tr
ing near watering points can be a problem. Cultivat
tential habitat of this species. Predation by cats and
sting (OEH, 2012a). 

tened species, whether the action proposed is
life cycle of the species such that a viable loca
laced at risk of extinction. 

cur near the Atlas-Campaspe footprint. The Flock B
Facility footprint or study area during surveys; ho
20 km radius (OEH, 2012b) (Figure C-51). In the I
reeding and foraging habitat for the species occurs 
habitat occurs in the Belah-Rosewood Woodland. 

he local population at risk of extinction given that 
ld be removed within the Ivanhoe Rail Facility fo
 and foraging habitat in the surrounding area (Fig

 edge of the known range of the species, and indivi
s under suitable conditions. 

gered population, whether the action proposed 
life cycle of the species that constitutes the enda
l population of the species is likely to be placed at

angered ecological community or critically end
e action proposed: 

 adverse effect on the extent of the ecological co
ikely to be placed at risk of extinction, or 
ntially and adversely modify the composition

ts local occurrence is likely to be placed at risk of
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ecies in NSW under 
rely observed in NSW 
but there are records of 

ains, saltbush, spinifex 
itchell grassland. This 
ter (e.g. at stock tanks, 

the ground in the cover 
ften in close proximity 

des habitat (cover) and 
Trampling of nests by 

vation removes tussock 
nd foxes is likely at all 

 is likely to have an 
cal population of the 

k Bronzewing was not 
 however, there is one 
e Ivanhoe Rail Facility 
rs in Native Grassland 

at only a relative small 
 footprint and there is 
Figure C-51). Further, 
ividuals are only likely 

ed is likely to have an 
dangered population 
 at risk of extinction. 

ndangered ecological 

community such that 

ion of the ecological 
 of extinction 



Atlas-Campaspe Mineral Sands Project Faun

 

 
 

(d) in relation to the habitat 
(i) the extent to which ha
proposed, and 
(ii) whether an area of ha
of habitat as a result of th
(iii) the importance of th
long-term survival of the 

 
(i) The Ivanhoe Rail Facility

potential habitat for the Fl
Woodland (10 ha). The im
availability of habitat in th

 
(ii) The Ivanhoe Rail Facility

nomadic species since it 
suitable habitat would rem

 
(iii) The Flock Bronzewing has

been recorded within a 20
within the Ivanhoe Projec
footprint and as a much lar
the surrounding area. High
small area of potential hab
in the locality. 

 
(e) whether the action propo

directly or indirectly). 
 
No “critical habitat” for the Floc
Director General of the OEH (OE
 
(f) whether the action propo

or threat abatement plan
 
There is currently no approved 
However, OEH (2012a) has liste
of which are relevant to the Proje
 

• Encourage management 
and seed production. 

• Control feral goats, rabbi

• Control foxes and cats (d
 
(g) whether the action propo

to result in the operation 
 
Of the 36 KTPs listed for NSW
Project and the species: 
 

1) Clearance of native veget

2) High-frequency fire resu
and loss of vegetation str

3) Competition and grazing
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at of a threatened species, population or ecologic
 habitat is likely to be removed or modified as a 

 habitat is likely to become fragmented or isolate
f the proposed action, and 
 the habitat to be removed, modified, fragmente
he species, population or ecological community in

lity footprint would result in the removal of appr
 Flock Bronzewing in Native Grassland (30 ha) a
impact of the loss of this habitat is expected to be m
 the wider locality (Figures C-51).  

lity footprint would not result in fragmentation 
it has not been directly recorded within study ar
main connected to other areas of habitat to the west

has not been recorded within the Ivanhoe Rail Faci
20 km radius. This species is highly nomadic so it
ject area. Suitable habitat occurs both within the Iv
 larger continuous patchwork of habitat that extends
igher quality habitat exists in the surrounding area
abitat is not considered important for long-term su

oposed is likely to have an adverse effect on crit

lock Bronzewing is listed in the Register of Critical
OEH, 2011). 

posed is consistent with the objectives or actions
an. 

ed recovery plan prepared for the Flock Bronzew
sted 14 priority actions to assist with the recovery 
oject. These include: 

nt of livestock grazing so as to maintain or improve

bbits and pigs near known foraging habitat.  

 (domestic and feral) near flocks of breeding birds. 

posed constitutes or is part of a key threatening
on of, or increase the impact of, a key threatening

SW by OEH (2012c), the following are relevant 

getation. 

esulting in the disruption of life cycle processes in
structure and composition. 

ng by the feral European rabbit. 
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gical community: 
 a result of the action 

ated from other areas 

ted or isolated to the 
y in the locality 

pproximately 40 ha of 
) and Belah-Rosewood 
 minor considering the 

n or isolation of this 
 area, and all areas of 
est of the footprint.  

acility footprint but has 
 it may occur at times 

e Ivanhoe Rail Facility 
ds throughout much of 

rea, and the loss of the 
 survival of the species 

ritical habitat (either 

cal Habitat kept by the 

ns of a recovery plan 

zewing (OEH, 2012a). 
ry of the species, three 

ove habitat grass cover 

 

ng process or is likely 
ing process. 

nt to the location, the 

 in plants and animals 
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4) Competition and habitat d

5) Predation by the Europea

6) Predation by the feral cat
 
The Project would contribute to 
also be some potential to cont
developed for the Project area to
would make considerable contrib
 
Conclusion 
 
Overall, the Project is not likely
Bronzewing was not recorded in 
species within a 20 km radius of 
the study area, the Project woul
would only impact a small pro
species. It is unlikely that there 
Project is unlikely to have a sig
viable population to be placed at 
 

1) The species is highly nom

2) Potential habitat within 
some of which is higher q

3) From a regional perspect
potential habitat. 

4) Habitat clearance would 
or isolates a part of a pop
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to KTP1 (as discussed above under response to que
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ely to have a significant impact on the Flock Bro
in the Ivanhoe Rail Facility footprint; however, ther
of the Project area. Based on habitat assessments un
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roportion of the regional habitat and the regiona
re would be any significant impacts from habitat
significant impact on the Flock Bronzewing that 
 at risk of extinction given: 

omadic. 

in the Ivanhoe Rail Facility is surrounded by co
er quality. 
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opulation of this species.  
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Major Mitchell’s Cockatoo (
 
The Major Mitchell’s Cockatoo 
the TSC Act.  An unmistakable c
Australia’s arid and semi-arid inl
through most of South Australia
west coast between Shark Bay a
Bourke and Griffith, and sporadi
Higgins, 1999; Barret et al., 2003
 
It inhabits a wide range of treed
most frequently occurs in dry w
Callitris pine and Casuarina she
and/or Black Box Woodlands. I
cleared farmland, and sometim
However, local declines have als
on the ground, especially on the
wattles and Callitris pines. Surfac
and farm dams to drink. Althoug
congregate where food is abund
shortages or gluts (Blakers et al.,
 
The nest is in a large hollow stum
Other species such as Callitris sp
more than 6 km apart, with proba
groups of non-breeding birds ma
forming complex social bonds wi
 
OEH (2012a) lists the following f

1) Clearing of woodlands. 

2) Heavy grazing of feedin
regeneration of food pla

3) Loss of existing and futu

4) Illegal nest-robbing and 
 
The Major Mitchell’s Cockatoo 
surrounds during the field surve
(Figure C-52). Nine records we
Nineteen field survey records w
from Mungo National Park and 
cleared land (where the species 
points.  
 
In the Atlas-Campaspe Mine foo
likely to include Black Box Woo
where medium sized hollows exi
Sandhill Pine Woodland, Acac
Shrubland, Chenopod Shrubland
Rail Facility study area, potential
Native Grassland. Breeding hab
where medium or large hollow ex
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o (Lophochroa leadbeateri) 

o (Lophochroa leadbeateri) is listed as vulnerable 
e cockatoo of the dry inland, Major Mitchell's Cock
inland, from south-western Queensland south to nor
lia, north into the south-western Northern Territo
y and about Jurien. In NSW it is found regularly 
adically further east than that (Morris et al., 1981; 
03; OEH, 2012a).  

eed and treeless inland habitats, always within eas
 woodlands, particularly woodland assemblages of
she-oak. It also frequents riparian habitats includi
. It sometimes occurs in Acacia shrublands, chen
times persists in woodland remnants surrounde
also been reported following the clearing of woodla
the seeds of native and exotic melons and on the 
rface water is important and numbers may congrega
ugh it normally occurs in pairs or small groups, floc
undant. It is generally sedentary, but may move 

, 1984; Higgins, 1999; OEH, 2012a). 

tump, trunk or near horizontal limb, usually in a lar
sp. are sometimes used. Nests are spaced at least 1

obably no more than one pair every 30 km2. Howev
may occur within the breeding territories. It is a 
 with local breeding and non-breeding birds in flock

g four threats to the species:  

s.  

ing areas resulting in the removal of seeding grasse
lants.  

uture hollow-bearing trees.   

nd trapping.   

o was recorded frequently in the Atlas-Campaspe 
rveys and there are also numerous records in th
were made during the field surveys in the Atlas-

were made in the proposed offset area. There ar
d the surrounding areas. Many of the field survey

es was probably feeding on the seeds of Paddyme

ootprint suitable breeding habitat for the Major Mi
oodland and portions of the Linear Dune Mallee an
xist. Foraging habitat is also available in these habi

cacia Woodland/Shrubland, Belah-Rosewood W
nd Depression, Disturbed Shrubland and Cleared L
tial foraging habitat is likely to include Belah-Rosew
abitat is limited but may occur in the nearby Bl
 exist. 
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le under Schedule 2 of 
ckatoo is found across 

north-western Victoria, 
itory and across to the 
ly as far east as about 
1; Blakers et al., 1984; 

easy reach of water. It 
 of Eucalyptus mallee, 
uding River Red Gum 
henopod shrublands or 
ded by cleared land. 
dlands. It feeds mostly 
e seeds of chenopods, 

egate at swamps, rivers 
locks of hundreds may 
e in response to food 

 large Eucalyptus trees. 
st 1 km apart and often 
ever, feeding flocks or 
a rather social species 
cks (Higgins, 1999).  

sses and preventing 

pe Mine footprints and 
the wildlife databases 
-Campaspe footprint. 

 are numerous records 
vey records were from 
melons) or from water 

Mitchell’s Cockatoo is 
 and Sandplain Mallee, 
abitats as well as in the 
Woodland, Chenopod 
d Land. In the Ivanhoe 
sewood Woodland and 
Black Box Woodland 
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(a) In the case of a threate
adverse effect on the life
species is likely to be plac

 
The Major Mitchell’s Cockatoo w
Campaspe Mine footprint, with 
Campaspe footprint and one loc
close to the edge of the Campasp
Atlas-Campaspe Mine footprint 
the proposed offset area. There 
Mine footprint, but previous re
National Park, Boree Station Ho
the south of the Atlas-Campaspe
recent surveys by Ecotone Ecolo
two small flocks of 3 to 5 bird
Campaspe Mine and another two
the Atlas-Campaspe Mine (Ecoto
from one location near the Black 
 
The Project would only impact d
removed during the clearing of 
trees would only be present in 
Sandplain Mallee where medium
the patches of Black Box Wood
footprint), each would support o
Project area. Thus the breeding c
would be a very small proportion
any disruption would not have a s
 
No medium or large tree hollows
would not disrupt the life cycle o
 
Aspects of the life cycle may 
addressed in response to question
 
(b) In the case of an endange

adverse effect on the life
such that a viable local po

 
Not applicable. 
 
(c) In the case of an endange

community, whether the 

(i) is likely to have an ad
its local occurrence is like
(ii) is likely to substant
community such that its l

 
Not applicable. 
 
 

una Assessment 

 

atened species, whether the action proposed is
life cycle of the species such that a viable loca
laced at risk of extinction. 

was recorded during the current surveys at nine lo
ith two localities within the Atlas footprint, six l
location along the internal access road. A further t
spe footprint (Figure C-52). This species was recor

nt in the current survey, including 19 localities with
re are no previous database records from within 
records are in high abundance in adjoining area

Homestead and in the Southern Mallee Landuse Ag
spe Mine (Figure C-52). The species has been reco
ological Consultants for the Balranald Mineral Sand
irds in the Nepean Deposit approximately 10 km 

o records in the West Balranald Deposit approxim
otone Ecological Consultants, 2012a; 2012b). The s
ck Box Woodland, to the east of the Ivanhoe Rail F

t directly on the life cycle of this species if a trad
of vegetation. Nest trees are located at least 1 km
in Black Box Woodland, and potentially in Linea
ium sized hollows exist in the Atlas-Campaspe Mi
odland proposed to be cleared are small (at the At
t one nesting tree at most, which is a maximum 
g cycle of two pairs might be disrupted by the los
ion of the regional population of the species in sou
 a significant impact on the population.  

ws are likely to be impacted at the Ivanhoe Rail Fa
e of the species in this area. 

y be impacted indirectly through the removal o
ion d.  

ngered population, whether the action proposed 
life cycle of the species that constitutes the enda
l population of the species is likely to be placed at

gered ecological community or critically endang
e action proposed: 

 adverse effect on the extent of the ecological co
ikely to be placed at risk of extinction; or 
ntially and adversely modify the composition

ts local occurrence is likely to be placed at risk of
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 is likely to have an 
cal population of the 

localities in the Atlas-
x localities within the 
er three localities were 
orded from outside the 
ithin or on the edge of 

in the Atlas-Campaspe 
reas, including Mungo 
 Agreement Reserve to 
ecorded three times in 
ands Project, including 
m south of the Atlas-
imately 45 km south of 
e species was recorded 
l Facility footprint. 

aditional nest tree was 
m apart. Suitable nest 

near Dune Mallee and 
Mine footprints. Since 
 Atlas-Campaspe Mine 
m of two in the entire 
loss of nest trees. This 
outh-western NSW, so 

 Facility, and therefore 

l of habitat, which is 

ed is likely to have an 
dangered population 
 at risk of extinction. 

ngered ecological 

community such that 

ion of the ecological 
 of extinction. 
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(d) In relation to the habitat 
(i) the extent to which ha
proposed; and 
(ii) whether an area of ha
of habitat as a result of th
(iii) the importance of th
long-term survival of the 

 
The Project would progressivel
1,575 ha of potential habitat wh
habitat for the Major Mitchell’
includes breeding and foraging h
known foraging habitat in Linea
where medium sized hollows e
(3 ha), Acacia Woodland/Shrubl
Depression (5 ha), Belah-Rosewo
Land when grasses are seeding o
size of two breeding and feedin
Figures C-53 and C-54. 
 
The mining of the Atlas-Campasp
Major Mitchell’s Cockatoo over
between the footprints would rem
Project would temporarily isolate
diminished connectivity across th
species would remain in the area
of habitat for this species would b
 
The suitable breeding and foragin
is certainly important to the local
also be important. However, this
across south-western NSW that i
larger populations spread through
small proportion of the popula
significant. The proposed pattern
exist in a mosaic and the mosaics
vegetation mosaic of the region. 
over the landscape across a wide
therefore not likely to create a b
lead to the isolation of a portion o
 
Potential foraging habitat for th
small area would be removed, in
Grassland (Figure C-55). No bre
population of the species would 
Higher quality habitat occurs 
throughout much of the Darling 
is unlikely to be geographically r
 
The Ivanhoe Rail Facility would 
which would not increase fragm
fragmentation of potential habi
significant extent. 
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at of a threatened species, population or ecologic
 habitat is likely to be removed or modified as a 

 habitat is likely to become fragmented or isolate
f the Project; and 
 the habitat to be removed, modified, fragmente
he species, population or ecological community in

vely remove up to 50 ha of suitable breeding an
where medium size hollows exist and 2,793 ha 
ell’s Cockatoo, at the Atlas-Campaspe and MC
g habitat in Black Box Woodland (50 ha); and po
ear Dune Mallee (1,040 ha) and Sandplain Mallee
 exist. As well as foraging only habitat in Sand
ubland (200 ha), Chenopod Shrubland (80 ha), C
wood Woodland (2,035 ha), Disturbed Shrubland (
g or during harvesting of crops (300 ha). The total 
ding territories. A habitat map for the species ha

aspe deposits would involve the progressive clearan
ver 20 years which would be rehabilitated after 
remain undisturbed, as would most of the surroun

late individuals on either side of the active mine ar
s the mine area; however, large and contiguous are
rea surrounding the Atlas-Campaspe Mine footprint
ld become isolated from other areas of habitat.  

ging habitat to be cleared at the Atlas-Campaspe an
cal resident members of the species, and the supple
his is part of a very extensive regional mosaic of w
at is fragmented to varying degrees. The species is 
ughout this mosaic, and the loss of habitat would on
lation. The impact to the regional population w

ern of clearing would not leave any habitats isolat
ics in the study area would remain contiguous with
n. Major Mitchell’s Cockatoo’s are highly mobile a
de variety of habitats, including cleared areas. The 
 barrier to the dispersal or gene flow of Major Mi
n of the population. 

 the species at the Ivanhoe Rail Facility occurs, b
, including 10 ha of Belah-Rosewood Woodland a
reeding habitat is likely to be impacted by the dev
ld be unlikely to rely on the potential habitat that 
s in the nearby surrounds. Known habitat for 
g Depressions (Part B) CMA sub-region (OEH, 20

y restricted at the Ivanhoe study area. 

ld mostly remove potential habitat adjacent to an e
agmentation or isolation. The access road may 
abitat but this would not affect this highly mo
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gical community: 
 a result of the action 

ated from other areas 

ted or isolated to the 
y in the locality. 

 and foraging habitat, 
a of suitable foraging 
CTR footprints. This 
potential breeding and 

lee Woodland (535 ha) 
ndhill Pine Woodland 
, Chenopod Shrubland 
d (170 ha) and Cleared 
tal area is less than the 
 has been provided in 

rance of habitat for the 
er mining. The habitat 
unding landscape. The 
 area and may result in 
areas of habitat for this 
int. Therefore no areas 

 and MCTR footprints 
lementary habitat may 
f woodland vegetation 

 is likely to have much 
 only impact on a very 
 would not likely be 
lated. Habitats already 
ith the wider woodland 
e and capable of flying 
he proposed clearing is 
Mitchell’s Cockatoo or 

, but only a relatively 
d and 30 ha of Native 
evelopment. Any local 
at would be impacted. 
or the species occurs 
2012a), so the species 

n existing rail corridor, 
y marginally increase 
obile species to any 
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The proposed offset would aim to
habitat quality and integrity of th
of suitable breeding and/or for
management, increased control o
compensation to offset habitat los
 
A habitat map for the Major Mitc
 
(e) Whether the action prop

directly or indirectly). 
 
No “critical habitat” for the Ma
kept by the Director-General of th
 
(f) Whether the action propo

or threat abatement plan
 
There is no Recovery Plan for 
management objectives to assist t

• Manage grazing in fe

• Fence areas of habita
shrubs and native gra

• Protect existing and f

• Monitor known nesti
 
The Project would assist with the
inconsistent with the fourth. Ma
third objective, but habitat clear
avoids impacting on medium and
 
(g) Whether the action propo

to result in the operation 
 
Of the 36 KTPs listed for NSW
proposed Project and the species:

1) Clearance of native veg

2) Loss of hollow-bearing

3) Removal of dead wood

4) Competition and grazin

5) Competition and habita
 
The Project would contribute to 
contribute KTP 2 and KTP 3 to a
offset would likely make a signif
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 to compensate for any habitat loss and fragmentati
f the proposed offset area. The proposed offset area
foraging habitat for the Major Mitchell’s Cocka
l of feral animals and reduced grazing pressure wou
 loss. 

itchell Cockatoo is provided in Figures C-53 and C

oposed is likely to have an adverse effect on crit

ajor Mitchell’s Cockatoo is listed in the Registe
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