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EXECUTIVE SUMMARY
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A Fauna Impact Statement (FIS) has been prepared to consider the endangered fauna and
their habitats in an area proposed by North Mining (WA) Ltd for an open-pit goldmine and
processing plant at Lake Cowal, NSW. The proposed mine operation will include an open-pit
mine approximately 800m in diameter and 350m deep, located partly within the Lake, with the
associated waste rock dump, tailings dam and ore treatment facilities located on the adjacent
plains. The pit will be separated from the Lake waters by a bund, to ensure that there is no
discharge from the mining operation into the Lake.

When full, Lake Cowal and the adjacent Nerang Cowal waterbodies cover an area of
approximately 14600 ha, constituting a significant and substantial wetland. Lake Cowal is
shallow and ephemeral, supplied by runoff from within its own catchment, and also by
flooding from the Lachlan River to the north. During extended dry periods, the Lake dries out
completely, and is used for agricultural purposes by the local landholders.

Detailed field investigations have been conducted in the Lake and around the proposed Project
area, to identify the native fauna and habitats present. The areas to be disturbed by the mine
operations on land are characterised as disturbed agricultural grassiands with small areas of
open woodland and occasional small creeklines through pasture. The small portion of Lake
shoreline and Lake shallows which are to be affected are also already disturbed, and support
no features or resources of special value for endangered fauna.

Investigation of the terrestrial parts of the Project area and vicinity at Lake Cowal yielded a
total of 124 species of native vertebrate fauna, including 96 bird species, 15 mammals, 7
reptiles and 6 amphibians.

No endangered ‘'terrestrial' fauna species were recorded on the Project area at Lake Cowal,
although a number of Schedule 12 species have been recorded in and around the Lake, and
several others are known from the region.

Four endangered 'terrestrial' fauna species were tentatively identified in the study area or
nearby, including the Little Pied Bat Chalinolobus picatus and Troughton's Bat Vespadelus
troughtoni (around Wamboyne Mountain), and the Greater Long-eared Bat Nyctophilus
timoriensis approximately 9km to the northeast of the operation (NSW NP&WS Wildlife Atlas).
Gilberts Whistler Pachycephala inornata was also sighted on Wamboyne Mountain (6km to the
north) during the field surveys for this report.

An additional four endangered 'terrestrial' bird species are considered likely to occur in the
region from time to time, on the basis of the habitats and resources present. These include the
Painted Honeyeater Grantiella picta, Regent Honeyeater Xanthomyza phrygia, Pink Cockatoo
Cacatua leadbeateri and the Superb Parrot Polytelis swainsonii.

Several additional species of endangered 'terrestrial’ fauna could be present in the study area,
as individuals have been recorded in the general area (NP&WS Wildlife Atlas, NSW Bird Atlas).
However, given the generally depauperate and modified terrestrial habitats present, few species
are anticipated to occur on the study area, other than on an occasional and transitory basis.
Some species are considered unlikely to occur at all because the habitats available are not

GUNNINAH CONSULTANTS



10

suitable (Malleefowl, Brush-tailed Rock-wallaby, Chestnut Quail-thrush), or unlikely to be
dependent on the habitats present even if they do occur, given the mobility of the animals
concerned (the Brolga, Black-breasted Buzzard, Pink Cockatoo and Yellow-bellied Sheathtail
Bat). Several species have been recorded only a considerable distance from the Project area
(the Malleefowl, Square-tailed Kite, Brush-tailed Rock-wallaby, Grey Falcon, Bush Stone-
curlew, Swift Parrot and Chestnut Quail-thrush).

Waterbirds known from Lake Cowal which are endangered in NSW include the Australasian
Bittern, Magpie Goose, Freckled Duck, Blue-billed Duck, Osprey, Painted Snipe and Black-
tailed Godwit. Of these, only the Freckled Duck has been recorded on the Project area.

None of the endangered species considered in this FIS have been recorded breeding on the
lands to be affected by the proposed mine operation. None of the 'terrestrial' species have been
recorded on the project site at all, and of the endangered wetland birds, there have been only
occasional sightings of the Freckled Duck in the Lake area which will be directly affected by
the project. It is considered unlikely that any adverse impacts will be imposed on endangered
native fauna as a result of the mine operation, given the design of the project and the impact
amelioration measures proposed.

Features of the Lake Cowal project which are intended to avoid or mitigate impacts on native
fauna, and in some instances to enhance the highly degraded habitats in the vicinity, include:

¢ the prevention of water and contaminant discharge from the mining and processing
operations into Lake Cowal;

» careful construction of the bunds into Lake Cowal, to avoid significant impacts
from sediment discharge into the Lake;

¢ extensive use of sediment control measures to limit sediment discharge from all
works sites;

* an extensive habitat restoration and enhancement program over the Project site,
including revegetation with Lignum and other native plant species on the perimeter
bund, re-erection of removed dead River Red Gums to provide shelter and breeding
resources for birds, creation of islands in the Lake near the mine to provide safe
breeding sites for wetland birds, and other measures;

¢ appropriate management of all construction sites and subsequently of the tailings
empoundments during their operation to minimise or avoid adverse impacts on
native fauna. In particular, the tailings storages will be managed to minimise the
concentrations of cyanide to relatively low levels, to limit the size of the decant
ponds, and to discourage birds from using the tailings ponds;

e a specific habitat creation program for the waste rock dumps and tailings
empoundments which will substantially increase the resources and habitats
present in the area for endangered fauna;

e establishment of a pre-operations survey program and subsequent monitoring
program to provide on-going management options for further enhancement of the
local environment for endangered fauna. The potential for re-introduction of
endangered species into the area once the operation and habitat re-creation
activities have been completed is to be further explored.

Given the design of the proposed mining operations and the highly degraded nature of the
existing habitats and features of the site, no adverse impacts on endangered fauna are
considered likely to arise from the Lake Cowal mining operation. It appears unlikely that a
"take or kill' of endangered fauna will arise as a result of the operations, although some minor
disturbance to a few endangered species (notably waterbirds which could theoretically use the
tailings storage facilities) could possibly occur. Consequently, a General (Section 120) Licence
will be sought for these species. The species for which a Licence is being sought are the
Freckled and Blue-billed Ducks, the Magpie Goose and the Brolga.

GUNNINAH CONSULTANTS
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LAKE COWAL GOLD PROJECT
NORTH MINING LTD

FAUNA IMPACT STATEMENT

F Dominic Fanning

August 1995

1 INTRODUCTION

This Fauna Impact Statement (FIS) considers the nature of the fauna assemblage and fauna
habitats present on a proposed mine site at Lake Cowal (Figure 1). It addresses the
potential impacts of the proposal on endangered fauna and their habitats, and recommends
a range of impact amelioration measures. The FIS also supports an application from the
proponent (North Mining Ltd) for a General (Section 120) Licence from the NSW National
Parks & Wildlife Service to "take or kill' endangered fauna.

The proposed Lake Cowal Gold Project involves the excavation of ore from an open-cut pit,
processing of the ore and extraction of gold on-site, and the deposition of wastes (tailings) in
storage cells. The pit and plant are to be protected from Lake Cowal by a perimeter bund,
constructed from waste rock (Figure 2}. The mine plan involves extensive habitat
restoration and rehabilitation, with the area ultimately intended to enhance conservation
goals in the area. Details of the proposed development are included in Chapter 4 and
Appendix 1 of this FIS.

Detailed fauna surveys have been conducted on the Project area for this FIS, and extensive
investigations of the waterbirds of Lake Cowal commenced in 1989. The Lake and its fauna
have been the subject of a number of studies over the past two decades. Additional
information from previous investigations and from wildlife databases has been incorporated
into this report, along with supplementary data from the general and scientific literature.

This Fauna Impact Statement has been prepared in accordance with the requirements of
Section 92D of the National Parks & Wildlife Act 1974, as amended by the Endangered
Fauna (Interim Protection) Act 1991. It has been structured according to Section 92D of the
NP&W Act 1974 and by reference to the Director-General's requirements, which were
obtained for its preparation (Appendix 2). The following chapters in this document contain
the information required under Section 92D(1)(c) of the NP&W Act 1974:

e Chapter 2 addresses the fauna and fauna habitats present on the study area -
Section 92D(1)(c)(i);

* Chapter 3 addresses the endangered fauna of the vicinity - Section 92D(1)(c}(ii);
¢ Chapter 4 addresses the development and its impacts - Section 92D(1)(c)(iii);

e Chapter 5 addresses the impact amelioration measures proposed and species to be
licensed-Section 92D(1)(c)(iv); and

-« Chapter 6 addresses the qualification of the FIS author and the information on
which the report is based - Section 92D(1)(c)(v).

As required under Section 92D(1)(a) of the NP&W Act 1974, this Fauna Impact Statement is
in writing. Additionally, as required under Section 92D(1)(b), the Fauna Impact Statement
has been signed by the author (F Dominic Fanning of Gunninah Consultants).

GUNNINAH CONSULTANTS



;EE!Bﬂgand:‘Hon N \; G,
P o FORBES
Manna RS RIVER
Mountain f//)’e SR e 4 i
I e Jemalong - Wyldes ) i
Nerang
Covod : . sl
'_/:_r__!gt Plains Irrigation Districts H‘w
BURCHER - ﬁ
- = -E‘LL
Wamboyne ﬂﬁw
Mountain\_,flﬁ
A
f Project
Perimet

WEST
[ WYALONG
0 10 20
| 6 230 000 kilometres
mN
{510 000mE | | { |

SYDNEY

{580 000

Figure 1: Location of the proposed Lake Cowal Gold Project.




6 Relocated Travellmg
: Stock Reserve |

Figure 2: Layout of proposed Lake Cowal Gold Project operations.

i
[
i P




2 FAUNA & FAUNA HABITATS
Section 92D(1){c)(i) of the NP&W Act requires an FIS to provide:

"a full description of the fauna to be affected by the actions and the habitat used by the
fauna.

These requirements have been addressed by the conduct of site-specific and detailed field
investigations, including 6 years of studies on the waterbirds of Lake Cowal. The FIS also
includes information from a number of other studies conducted in the general area, and
from databases on native fauna. As indicated in the Director-General's requirements,
"previous fauna studies may be incorporated as part of this work”.

Details of the results of investigations are provided in Sections 2.1 and 2.2 of this FIS, and
"a full description of the fauna to be affected by the actions and the habitat used by the
Jfauna' on the Project area and in the general vicinity are provided in Sections 2.3 and 2.4.

2.1 FAUNA SURVEY

In addition to the standard Section 92D(1)(c){l) requirement for an FIS, the NSW NP&WS
Director-General's requirements include:

"a fauna survey is required to be conducted in the area proposed for the development
and surrounding areas likely to contribute to fauna habitat (study area). Sampling
methodology should specifically target endangered species known or likely to occur in
the study area. This will include but is not restricted to the Black-breasted Buzzard
(Hamirostra melanosternon), Square-tailed Kite (Lophoictinia isura), Grey Falcon (Falco
hypoleucos), Osprey (Pandion haliaetus), Magpie Goose (Anseranas semipalmata),
Freckled Duck (Stictonetta naevosa), Blue-billed Duck (Oxyura australis), Australasian
Bittern (Botaurus poiciloptilus), Australian Bustard (Ardeotis australis), Brolga (Grus
rubicundus), Bush Thick-knee (Burhinus magnirostris), Black-tailed Godwit (Limosa
limosa), Painted Snipe (Rostratula benghalensis), Glossy Black Cockatoo
(Calyptorhynchus lathami), Pink Cockatoo (Cacatua leadbeateri), Swift Parrot (Lathamus
discolor), Masked Owl (Tyto novaehollandiae), Regent Honeyeater (Xanthomyza
phrygla), Pied Honeyeater (Certhionyx variegatus), Painted Honeyeater (Grantiella
picta), Chestnut Quail-thrush (Cinclosoma castranotum), Southern Scrub-robin
(Drymodes brunneopygia), Shy Hylacola (Sericornis cautus), Gilberts Whistler
(Pachycephala inornata), Greater Long-eared Bat (Nyctophilus timoriensis), Yellow-
bellied Sheathtail-bat (Saccolaimus flaviventris), Koala (Phascolarctos cinereus), Bilby
(Macrotis lagotis), Giant Burrowing Frog (Heleioporus australiacus). Previous fauna
studies may be incorporated as part of this work’.

Throughout this report the Bush Thick-knee Burhinus magnirostris is referred to as the
Bush Stone-curlew (Christidis & Boles 1994).

Detailed fauna surveys have been conducted on the Project site and through habitats in the
general vicinity. Surveys for terrestrial-based fauna were conducted in April 1994 to
identify the fauna present on the site and to investigate the extent and condition of habitats
in the vicinity. Supplementary surveys have been conducted on several other occasions.

An extensive program of field investigations on Lake Cowal for waterbirds which inhabit,
breed in or use the area, has been conducted since 1989 {see Bibliography). These
investigations are summarised in the EIS for the Lake Cowal Gold Project (Appendices C &
D in NSR 1995) and the results have been incorporated into this FIS. A total of 15 surveys
have been conducted over the period from August 1989 to January 1995, and the
monitoring of waterbird fauna at Lake Cowal is to continue.

Details of the survey activities and techniques applied during the site surveys are included
in Section 2.2 of this FIS, and the results of this and previous fauna surveys in the vicinity
are included in Section 2.3.

As required by the NSW NP&WS Director-General, survey methods were applied to
"specifically target endangered species known or likely to occur in the study area. Specific

GUNNINAH CONSULTANTS
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survey techniques of relevance to individual endangered fauna species or to particular
fauna groups were applied to the Lake Cowal site (Table 1). The species investigated include
those listed in the Director-General's requirements for this FIS, although no particular
efforts were required for some of the species (eg the Koala and the Bilby), and others
recorded on relevant databases (NP&WS, RAOU, NSW Bird Atlassers). Dedicated bird
surveys by an expert ornithologist (Mr Chris Chafer) were conducted through the terrestrial
field surveys, and the extensive waterbird surveys provide an excellent database of species
known from the vicinity.

A number of previous field surveys have been conducted in the Lake Cowal area. As this is
a significant waterbird breeding and refuge site, considerable interest is engendered
amongst ornithologists and interested naturalists. Previous field surveys within the Lake
Cowal area, which were accessed for this FIS, include an investigation of all of the
vertebrates at Lake Cowal (Vestjens 1977), a study of waterbird breeding at Lake Cowal
(Lawler 1989), and a Draft Water Management Plan for the wetlands of the area (Hatton
1991). Other reports consulted include those of Lane (1990), EES (1994d), Crome (1995},
Dent (1990), Schrader (1990) and the NPA (1990).

TABLE 1 Survey methods applied at Lake Cowal for endangered species listed in the
NP&WS Director-General's FIS Requirements for the proposed Lake Cowal
Gold Project, and for other endangered fauna known from the region.

NAME SURVEY METHODS

MAMMALS

Koala no specific measures beyond spotlighting and diurnal searches (this
species is not likely to be present in the general region).

Bilby no specific measures beyond spotlighting and diurnal searches (this

species is not likely to be present in the general region).
ultrasonic recordings, mist nets.
ultrasonic recordings, mist nets.
ultrasonic recordings, mist nets.
ultrasonic recordings, mist nets.

Greater Long-eared Bat
Yellow-bellied Sheathtail-bat
Little Pied Bat

Troughton's Bat

BIRDS

Black-breasted Buzzard bird surveys throughout the general area.

Square-tailed Kite bird surveys throughout the general area.

Grey Falcon bird surveys throughout the general area.

Osprey bird surveys throughout the general area.

Magpie Goose general bird surveys; detailed waterbird surveys 1989-1995.
Freckled Duck general bird surveys; detailed waterbird surveys 1989-1995.
Blue-billed Duck general bird surveys; detailed waterbird surveys 1989-1995.
Australasian Bittern general bird surveys; detailed waterbird surveys 1989-1995.
Australian Bustard bird surveys throughout the general area.

Brolga

Bush Stone-curlew
Black-tailed Godwit
Painted Snipe

Glossy Black Cockatoo
Pink Cockatoo

Superb Parrot
Turquoise Parrot

Swift Parrot

Masked Owl

Regent Honeyeater
Pied Honeyeater
Painted Honeyeater
Chestnut Quail-thrush
Southern Scrub-robin
Shy Hylacola

Gilbert's Whistler

AMPHIBIANS
Giant Burrowing Frog

bird surveys throughout the general area.
bird surveys throughout the general area.
bird surveys throughout the general area.
bird surveys throughout the general area.
bird surveys throughout the general area.
bird surveys throughout the general area.
bird surveys throughout the general area.
bird surveys throughout the general area.
bird surveys throughout the general area.
bird surveys throughout the general area.
bird surveys throughout the general area.
bird surveys throughout the general area.
bird surveys throughout the general area.
bird surveys throughout the general area.
bird surveys throughout the general area.
bird surveys throughout the general area.
bird surveys throughout the general area.

amphibian surveys; call taping.

GUNNINAH CONSULTANTS
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2.2 METHODS
The NSW NP&WS Director-General's requirements for this FIS include:

"a full description of the methodology used in the fauna survey (eg. dates of survey,
weather conditions, number of traps, configuration of traps, etc.) Identification of
reptiles, frogs and bats should be confirmed by a recognised authority (eg. Australian
Museum) for species of taxonomic uncertainty".

The survey methods employed for the preparation of this FIS involved two separate survey
programs, one for the 'terrestrial’ fauna and one for the lake-dependent waterbirds. The
'terrestrial’ fauna survey was conducted in April 1994 by Gunninah Consultants and the
waterbird surveys have been conducted over the period from 1989 to the present by several
people (including Mr Brett Lane and EES). The results of the waterbird surveys over the six
years of investigations at Lake Cowal have been summarised by Crome (Appendix C to the
EIS). :

The fauna survey methods employed for the 'terrestrial' fauna survey included the use of
Elliott traps and pit traps, and habitat searches for 'terrestrial' mammals and reptiles,
specific searches for amphibians with recordings of any amphibian calls, the use of an
Anabat II ultrasonic recorder and mist nets for microchiropteran bats, and spotlighting
surveys for arboreal mammals and forest owls (Figure 3). A specific and detailed bird
survey was conducted throughout the study area and habitats in the general vicinity (Figure
4) conducted by a dedicated ornithologist (Mr Chris Chafer). Spotlighting surveys included
both walked and driven searches along roads and tracks through the study area and
generally through relevant habitats {for example, along the Lake shore and through forest
and woodland communities), with records maintained of all species located. Details of the
methods employed for the 'terrestrial' fauna surveys are included in Appendix 3.

Waterbird surveys on Lake Cowal involved searches along standard transects at eight
locations within the study area (Figure 1). Surveys involved walked searches for specific
distances along the Lake shoreline, recording all wetland bird species within the 100 metre
wide transect of the Lake itself, as well as surveys conducted by boat within relevant lake
habitats. The numbers of birds of each individual species recorded along each transect
were recorded, with information including location, habitat being used, and breeding (as
indicated by the presence of young). Details of the methods employed for the waterbird
surveys are also included in Appendix 3, with analyses and base data included in Crome
(1995).

2.3 FAUNA HABITATS
2.3.1 TERRESTRIAL HABITATS

The primary terrestrial fauna habitats/vegetation communities in the general area include
patches of remnant Open Woodland, Open Forest and the predominantly cleared
Grasslands that dominate the study area and the general region (Figure 5). Details of each
habitat type are provided in Appendix 4.

¢ Open Woodland

Open Woodland communities are patchily distributed throughout the general region and
include several distinct types, each dominated by a different suite of tree species. The
predominant Open Woodland community on the Project area (which will be subject to
disturbance by the proposed mining activities) is dominated by Bimble Box Eucalyptus
populnea to 10 metres, and Belah Casuarina cristata. The trees are generally heavily
infested with Mistletoe, which provides a significant food resource for several native
fauna species. This community supports very few trees with suitable nesting hollows.

e Open Forest
This habitat is dominated by eucalypt and cypress species, with a groundcover of
grasses and introduced weeds. It has been substantially modified and there is a
conspicuous lack of understorey and shrub layers, as a consequence of long-term heavy
grazing. Numerous scattered rock outcrops and hollow-bearing trees are present, which

GUNNINAH CONSULTANTS
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provide important potential habitat for many fauna species. This habitat was located
only on Wamboyne Mountain, and is not characteristic of the Project site.

Lakeside Vegetation

The Lakeside habitat occupies a narrow strip along the foreshores of Lake Cowal, and
comprises the ecotone between the aquatic environments and the Grasslands of the
adjacent grazing lands. This is a mobile ecotone, changing in location as the Lake Water
level alters. The major shoreline habitat is that marking the high water level of the
Lake, and comprises a narrow band of mostly scattered River Red Gums Eucalyptus
camaldulensis supporting tree-hollows. The area is also characterised by native and
exotic grasses, with few native shrubs, and scattered patches of Lignum.

Grassland

Most of the proposed Project area consists of introduced pasture and grasslands, with
scattered native trees or occasional stands, particularly in moister locations. Bimble
Box Eucalyptus populnea is the common species in these areas, especially east of the
access road and along Frog Pond Creek. Grassland habitats in the vicinity are generally
heavily grazed, and most native plants and fauna have been excluded, except for a range
of native grasses and small herbs.

Frog Pond Creek is highly modified, but maintains several pools which provide suitable
breeding habitat for amphibians. Additionally, the patches of Bimble Box provide
otherwise scarce resources, such as tree-hollows, which are of significance for some
elements of the fauna assemblage.

2.3.2 LAKE HABITATS

The Lake provides an important habitat for native waterbirds, and is recognised as of
considerable significance in this regard. For this report, 6 separate habitats specifically
associated with the Lake are recognised, involving the Lake itself and the immediately
adjacent shoreline. Details of each habitat type are provided in Appendix 5.

Shoreline Habitat

This habitat occupies a narrow strip along the foreshores of Lake Cowal, and comprises
the ecotone between the aquatic environment and the Grasslands of the adjacent grazing
lands. When the Lake is full, the shoreline is characterised by a River Red Gum
Eucalyptus camaldulensis community, either as scattered trees or occurring in discrete
stands. It provides a substantial feeding resource and habitat for many wetland birds.

Lignum /Eucalypts

A large proportion of the northern margins of Lake Cowal are dominated by dense
Lignum growth. Along the channels which drain into Lake Cowal when it is drier,
stands of River Red Gums remain, including both dead and living trees. The combined
River Red Gum canopy with a dense Lignum understorey and the intervening channels
of open water provide a diverse habitat for a range of wetland birds, and many species
nest and breed in these areas.

River Red Gum

The northern parts of Lake Cowal and portions of the western shore are characterised by
broad open stands of River Red Gum woodland standing in shallow water. These areas
do not generally include either Cane Grass or Lignum as an understorey and, when the
Lake is drier, comprise an open grassy River Red Gum woodland. A combination of
scattered dead and living trees are characteristic of this habitat, which provides a range
of roosting opportunities for birds, as well as shelters for the Australian Water Rat
Hydromys chrysogaster and sites of particular relevance for some of the native fish.

Shallow Water with Lignum

Extensive stands of Lignum shrubland occur in the slightly less frequently flooded areas
in the northern part of Lake Cowal (Figure 5). This community covers a large area and
consists of very large clumps of Lignum, with intervening shallow channels of water.
These habitats provide valuable shelter, breeding and feeding resources for a range of
wetland birds, as well as shelter and substrates for a substantial array of
macroinvertebrates and fish.
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¢ Shallow Water with Cane Grass
This community is characteristic of a substantial proportion of the western and
southern areas of Lake Cowal and occurs in the lowest and most frequently inundated
parts of the Lake, up to a maximum depth of about 2 metres. It provides an array of
refugia for some macroinvertebrate fauna and fish.

¢ Open Water
A substantial proportion of Lake Cowal, particularly the deeper, most frequently
inundated areas, are characterised by open water without emergent vegetation. This
habitat provides some feeding resources and protection for wetland birds.

2.4 FAUNA of the STUDY AREA
2.4.1 TERRESTRIAL FAUNA

During this investigation of the proposed Project area, a total of 124 species of 'terrestrial’
native vertebrate fauna have been observed or detected, including 96 bird species, 15
mammals, 7 reptiles and 6 amphibians (Appendix 6). Additional species derived from
databases (NP&WS Wildlife Atlas, RAOU Atlas, NSW Bird Atlas) have been included in the
fauna inventory, but many of these would not be expected in the immediate vicinity of the
proposed Project area, because of the absence of relevant habitats or suitable resources.
Data from previous fauna surveys from Lake Cowal and the immediate vicinity (including
bird observers clubs and records from a local ornithologist) have also been included in the
fauna inventories compiled for the area (Appendix 6).

MAMMALS

Only 3 native 'terrestrial’ mammal species (the Echidna Tachyglossus aculeatus, Yellow-
footed Antechinus Antechinus flavipes and Eastern Grey Kangaroo Macropus giganteus)
were recorded from the Project area or from habitats in the vicinity during this investigation,
(Appendix 6). All are common and widespread species, which have also been recorded
within the Lake Cowal area in previous fauna studies (Vestjens 1977).

Only 5 of the 10 bat species (Appendix 6) recorded during specific surveys were found over
the Project area, of which all are common to abundant over generally extensive
distributional ranges. Two of the 10 species, the Little Pied Bat Chalinolobus picatus and
Troughton's Bat Vespadelus troughtoni, recorded from Wamboyne Mountains are listed on
Schedule 12 of the NP&W Act as Vulnerable & Rare, and are discussed in Appendix 7. It
should be noted, however, that calls have only been tentatively assigned to these two
species, and the identifications are not considered definite.

Two additional microchiropteran bat species, the Little Brown Bat Vespadelus pumilus
(Vestjens 1977) and the Greater Long-eared Bat Nyctophilus timoriensis (NP&WS Wildlife
Atlas), have been recorded from the general Lake Cowal area. The former is widespread, but
the Greater Long-eared Bat is an endangered species in NSW.

BIRDS

Seventy 'terrestrial' birds were recorded on the study area or in the general vicinity during
this fauna survey, of which 59 species were recorded from the Project area. An additional
11 species were located in the Wamboyne Mountain/'Coniston’ area, most of which are
expected to occur occasionally within the Project area. Included amongst these was
Gilbert's Whistler, an endangered species.

However, no avian species of conservation significance were observed which could be
considered dependent on the environmental resources present within the proposed Project
area given their highly modified and degraded condition. Additionally, it should be noted
that several bird species were observed foraging adjacent to and perching on the drill rigs,
despite the rigs being in operation.
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A small patch of Lignum Muehlenbeckia cunninghamii, located about 500-600 metres north
of the drill site, supported a higher concentration of birds than did the sparser portions of
the shoreline habitat. The Rufous Night Heron, Intermediate Egret, Little Egret, Australian
White Ibis, Australian Crake and Variegated Fairy-wren were observed only at this location,
and Whistling Kites, a pair of Little Falcons and a Peregrine Falcon were also observed over
this small area of shoreline.

REPTILES

A range of widely distributed and abundant reptile species, including one gecko, three
skinks, one dragon, one agamid and one elapid, were recorded during this investigation.
Species detected during habitat searches included the Lace Monitor Varanus varius,
Eastern Thick-tailed Gecko Underwoodisaurus milli, Cryptoblepharus carnabyl and the
Eastern Brown Snake Pseudonaja textilis (Appendix 6).

An additional 24 reptile species have been recorded from around Lake Cowal or from within
the general vicinity (Vestjens 1977; NP&WS Wildlife Atlas). However, the habitats present
on the Project area are considered unlikely to be particularly suitable for most of these
species, or do not provide unique or 'critical’ resources.

AMPHIBIANS

- Six amphibian species were recorded from pit traps through the study area during this
investigation {Appendix 6}, including Sloane's Froglet Crinia sloanei, the Crucifix Toad
Notaden bennettii, Smooth Toadlet Uperoleia rugosa, Peron's Tree-frog Litoria peronii, Marsh
Frog Limnodynastes fletcheri and the Spotted Grass Frog L tasmanlensis.

A further 5 amphibian species have been recorded from around the Lake or the general
region (Vestjens 1977; NSW NP&WS Wildlife Atlas), including the Eastern Sign-bearing
Froglet Crinia parinsignifera, Painted Frog Neobatrachus pictus, Green Tree-frog Litoria
caerulea, Giant Banjo Frog Limnodynastes interioris and the Salmon-striped Frog L salmini.

No endangered amphibian species were detected in the study area during this investigation,
and none are included on the NP&WS Wildlife Atlas for the region. All of the amphibian
species recorded are common to abundant and widespread throughout their ranges.

2.4.2 LAKE FAUNA
BIRDS

A total of 79 wading or lake and wetland-dependent bird species have been recorded from
Lake Cowal (Appendix 6) during investigations over the last 20 years ( Vestjens 1977; EES
1992-1995; Lawler 1989; Lane 1990; Dent 1990; Hatton 1991; this investigation). Fifty six
species have been recorded on the waterbird survey transects at Lake Cowal (Crome 1995).

Of the 79 avian species associated with the Lake and wetland habitats at Lake Cowal, 8
endangered bird species (as listed on Schedule 12 of the NP&W Act 1974) have been
recorded. Additionally, several of the wetland species are listed on international
conservation treaties to which Australia is a signatory (Table 2), including JAMBA (the
Japan-Australia Migratory Bird Agreement), CAMBA (the China-Australia Migratory Bird
Agreement), and BONN {the Agreement on Wetland Birds).

A number of avifauna species are noted as having geographical or breeding limits in the
Lake Cowal region. Of the wading or wetland birds associated with the Lake itself or
dependent on it, 10 species apparently either reach their known breeding or distributional
limits at Lake Cowal. Amongst these are the endangered Freckled and Blue-billed Ducks,
the Australasian ‘Bittern, the Brolga (endangered in NSW), the Magpie Goose (endangered in
NSW), and 4 wading species (Table 2).
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OTHER LAKE FAUNA

In contrast to the waterbird fauna, few representatives of the other native vertebrate fauna
(excluding piscean fauna, which are not considered in this FIS) depend on the habitats
present within or immediately adjacent to Lake Cowal. Only 1 mammal (the Australian
Water Rat Hydromys chrysogaster), 1 reptile (the Eastern Long-necked Tortoise Chelodina
longicollis) and the amphibian species (Appendix 6) recorded in the vicinity of Lake Cowal
are dependent upon aquatic habitats and, whilst reliant on aquatic habitats, are not
restricted to the Lake itself.

TABLE 2 Bird species associated with Lake Cowal and included on Schedule 12 of
the NP&W Act 1974, and those under International Treaties to which
Australia is a signatory.

COMMON NAME SCIENTIFIC NAME TREATIES
Ardeidae

Cattle Egret Ardeola ibis JAMBA, CAMBA
Great Egret Egretta alba JAMBA, CAMBA
* Australasian Bittern Botaurus poiciloptilus

Threskiornithidae

Glossy Ibis Plegadis falcinellus CAMBA
Anseranatidae

*Magpie Goose Anseranas semipalmata

Anatidae

*Freckled Duck Stictonetta naevosa

*Blue-billed Duck Oxyura australis

Accipitridae

*Osprey Pandion haliaetus BONN
White-bellied Sea-Eagle Haliaeetus leucogaster CAMBA
Gruidae

* Brolga Grus rubicundus

Rostratulidae

* Painted Snipe Rostratula benghalensis CAMBA
Charadriidae

Lesser Golden Plover Pluvialis dominica JAMBA, CAMBA
Scolopacidae

Ruddy Turnstone Arenaria interpres JAMBA, CAMBA
Greenshank Tringa nebularia JAMBA, CAMBA
Marsh Sandpiper Tringa stagnatilis JAMBA, CAMBA
Latham's Snipe Gallinago hardwickii JAMBA, CAMBA
* Black-tailed Godwit Limosa limosa JAMBA, CAMBA
Bar-tailed Godwit Limosa lapponica JAMBA, CAMBA
Sharp-tailed Sandpiper Calidris acurminata JAMBA, CAMBA
Pectoral Sandpiper Calidris melanotos JAMBA, CAMBA
Red-necked Stint Calidris ruficollis JAMBA, CAMBA
Laridae

Franklin's Gull Larus pipixcan

Caspian Tern Hydroprogne caspia JAMBA, CAMBA

* Schedule 12 species (NP&W Act 1974, as amended 1992).

JAMBA Japan - Australia Migratory Bird Agreement.

CAMBA China - Australia Migratory Bird Agreement.

BONN  Convention on the conservation of migratory species of wild animals.
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3 ENDANGERED FAUNA and their HABITATS
Section 92D(1)(c)(ii) of the NP&W Act 1974 requires:

"an assessment of the regional and statewlide distribution of the specites and

the habitat to be affected by the actions and any enwironmental pressures on
them".

A detailed species profile for each of those endangered fauna considered relevant to the Lake
Cowal Gold Project is provided in Appendix 7, including information on distribution,
abundance, habitat requirements and reasons for the species decline. Endangered fauna
are those species included on Schedule 12 of the NSW National Parks & Wildlife Act 1974,
as amended in 1992.

3.1 RELEVANT ENDANGERED FAUNA

Only 1 endangered fauna species (the Freckled Duck) has been specifically recorded on the
Project area at Lake Cowal, although a number of other Schedule 12 species have been
recorded in and around the Lake, and several others are known from the region. Of those
endangered species known from the vicinity, many are waterbirds associated with Lake
Cowal and other regional wetlands (including the Australasian Bittern, Magpie Goose, Blue-
billed Duck, Osprey, Painted Snipe and Black-tailed Godwit).

A total of 4 endangered fauna species were recorded or tentatively identified during
'terrestrial’ fauna investigations in the vicinity of the Project area at Lake Cowal, or are
included on other databases from the immediate vicinity. Ultrasonic calls, which could
possibly be ascribed to two endangered microchiropteran bat species (Troughton's Bat and
the Little Pied Bat), were obtained around Wamboyne Mountain, and the Greater Long-
eared Bat has been recorded from the northeastern side of the Lake, approximately 9km to
the northeast of the proposed pit (NSW NP&WS Wildlife Atlas). One other endangered fauna
species, Gilbert's Whistler, was recorded on Wamboyne Mountain (6km to the north) during
the field surveys for this report.

Several additional species of endangered 'terrestrial' fauna could be present in the vicinity of
the proposed mine and its ancillary operations (Table 3), as individuals have been recorded
in the general area (NP&WS Wildlife Atlas, NSW Bird Atlas). However, there are no data
currently avallable to indicate the presence of any of these species on the Project area,
either from this or previous investigations, despite the intensity of studies at Lake Cowal
over an extended period. Furthermore, given the generally depauperate and modified
terrestrial habitats present, few species are anticipated to occur specifically on the study
area, other than on an occasional and transitory basis. Several are considered unlikely to
be present in the vicinity of the Project area at all because the habitats available are not
suitable (eg the Malleefowl, Brush-tailed Rock-wallaby and Chestnut Quail-thrush), or are
considered unlikely to be dependent on the habitats present even if they do occur given the
mobility of the animals concerned and the nature of the habitats present. Species in this
latter category (known from the region but considered not particularly relevant to the mine
proposal) include the Brolga, Black-breasted Buzzard, Pink Cockatoo, and several species
that have been recorded only a considerable distance from the Project area (the Square-
tailed Kite, Grey Falcon and Bush Stone-curlew).

The fauna habitats and vegetation communities of the Project area at Lake Cowal, including
areas to be disturbed for waste emplacements, tailings storages and plant operations, are
widely distributed through the landscape in the general region. The disturbed or modified
Grassland and Open Woodland communities, and Lake habitats, present on the Project area
are characteristic of southwestern NSW. Those areas which are to be disturbed are not
considered 'critical’ to the local survival of any endangered fauna species (they support no
unique or special characteristics), although some individuals may irregularly use them.
Habitat requirements of the endangered species listed in the NP&WS Director-General's FIS
requirements, for the Lake Cowal Gold Project and others known from the vicinity are
described in Table 4.

Only an insignificant area of any habitat, relative to their distributions through the general
region, will be affected by the proposed development. Furthermore, the habitat restoration
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TABLE 3 Endangered fauna (Schedule 12 species) known to occur on the Project area
or in the general region, or which may theoretically be present on occasions.
Likelihood of occurrence is based on the suitability of habitats on the
Project site, and on previous records. Endangered species included in the
Director-General's requirements which are considered unlikely to ever occur
on the site are not included.

COMMON NAME SCIENTIFIC NAME RECD | POSS occC
MAMMALS

Little Pied Bat Chalinolobus picatus

Greater Long-eared Bat Nyctophilus timoriensis ®
Troughton's Bat Vespadelus troughtoni -
Yellow-bellied Sheathtail Bat Saccolaimus flaviventris o
BIRDS

Black-breasted Buzzard Hamirostra melanosternon ®
Square-tailed Kite Lophoictinia isura ®
Grey Falcon Falco hypoleucos o
Pink Cockatoo Cacatua leadbeateri <]

Superb Parrot Polytelis swalnsonii ®
Turquoise Parrot Neophema pulchella [+)
Swift Parrot Lathamus discolor ®
Regent Honeyeater Xanthomyza phrygia ®

Painted Honeyeater Grantiella picta ©

Pied Honeyeater Certhionyx variegatus ®
Australasian Bittern Botaurus poiciloptilus O
Magpie Goose Anseranas semipalmata L]
Freckled Duck Stictonetta naevosa O

Blue-billed Duck Oxyura australis ©

Osprey Pandion haliaetus ®
Brolga Grus rubicundus ®
Painted Snipe Rostratula benghalensis @
Black-tailed Godwit Limosa limosa ©
Bush Stone-curlew Burhinus magnirostris O
AMPHIBIANS

Giant Burrowing Frog Heleioporus australiacus [+

RECD Recorded on the Project area or in the immediate vicinity.

POSS  Possibly occurs on rare occasions (if present in the region) or may rarely use the resources
present. No evidence for presence on the site or in the immediate vicinity.

occC Could theoretically be present on occasions, although very rarely or briefly, if at all.

and rehabilitation protocols recommended for the site are intended to enhance fauna
habitats in the medium to long term (converse to expectations for fauna habitat under
normal agricultural pursuits). Both the gilgai community (Open Woodland) and the Open
Woodland on the small knoll on the project area are to be retained, and supplemented with
extensive habitat restoration programs on the site.

As noted, only 1 endangered 'terrestrial' bird species and 3 microchiropteran bats have been
(or may have been) recorded in the general locality of the Project area, although none of
these were recorded on the Project site. These include Gilbert's Whistler Pachycephala
inornata (considered unlikely to occur on the Project area because of a lack of suitable
habitat), Little Pied Bat Chalinolobus picatus, Troughton's Bat Vespadelus troughtoni and
Greater Long-eared Bat Nyctophilus timoriensts. An additional 7 bird species are considered
likely to occur from time to time, on the basis of the habitats and resources present. These
include the Pied Honeyeater Certhionyx variegatus, Painted Honeyeater Grantiella picta,
Regent Honeyeater Xanthomyza phrygia, Turquoise Parrot Neophema pulchella, Superb
Parrot Polytelis swainsonii, Swift Parrot Lathamus discolor and Pink Cockatoo Cacatua
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leadbeateri (Tables 3 and 4). However, none of these have been recorded on the Project site,
and there are no records for several of these species in the general area (table 5). In
addition, the Black-breasted Buzzard, as well as the Grey Falcon, Bush Stone-curlew and
Square-tailed Kite could potentially occur on the Project area on occasions, although there
are no unique or 'critical' resources present for these species.

Waterbirds associated with Lake Cowal include several endangered species which are
known to use or could use the Project area. The only endangered species actually recorded
on the Project site is the Freckled Duck, although several others (the Blue-billed Duck,
Osprey and Black-tailed Godwit) could theoretically occur on occasions. Other endangered
avifauna which could potentially be affected by the proposed operations (specifically in
relation to the powerline from Forbes or the operation of the tailings storages) include the
Magpie Goose and Brolga, both of which are extremely uncommon at Lake Cowal.

TABLE 4 Habitat requirements of the endangered specles listed in the NP&WS Director-
General's FIS requirements for the Lake Cowal Gold Project, and others known
from the region.

NAME

HABITATS

MAMMALS

Koala
Phascolarctos cinereus

Open eucalypt forest and woodland, containing a variet{ of preferred food tree
species. depending on locality and seasonal conditions {Hindell & Lee 1990).

Theoretically suitable habitat, but no recent records for the area.

Bilby
Macrotis lagotis

Arid to semi-arid woodland, shrubland and hummock grassland-. particularly
areas that are regenerating after fire (Strahan 1992); open areas and
watercourses with suitable soil (Southgate 1990).

No suitable habitat.

Greater Long-eared Bat
Nyctophilus timoriensis

Dry open woodland of southern Australia and around River Red Gums lining
watercourses and lakes on the open inland plains (Richards 1991a); thought to
roost in tree-holes and under bark (Strahan 1992).

Potential foraging habitat present on the Project site; limited roosting resources
available.

Yellow-bellied Sheathtail Bat
Saccolaimus flaviventris

Roosts in tree-hollows (Richards 1991b) and has been found in abandoned nests
of the Sugar Glider (Hall & Richards 1979); thought to forage above the canopy of
woodland (Parnaby 1992).

Potential foraging habitat present on the Project site; limited roosting resources
available.

Little Pied Bat
Chalinolobus picatus

Roosts in caves, tree-holes and old mines of warm-temperate to tropical semi-arid
to arld woodland (Richards 1991c; Strahan 1992).

Potential foraging habitat present on the Project site; limited roosting resources
available.

Troughton's Bat
Vespadelus troughtont

Warm-temperate to tropical woodland and sclerophyll forest (Strahan 1992);
dwells in caves (Parnaby 1992).

Potential foraging habitat present on the Project site; limited roosting resources
available.

BIRDS

Black-breasted Buzzard
Hamirostra melanosternon

Tree-lined watercourses and ephemeral lakes and open woodlands of associated
floodplains; nests in dead or partially dead trees usually near a watercourse
(Marchant & Higgins 1993).

Suitable habitat present, although significantly degraded.

Square-tailed Kite
Lophoictinia isura

Coastal and subcoastal forests and woodland, and sometimes inland along
wooded watercourses; usually nests in tall trees within 100m of a watercourse
(Marchant & Higgins 1993).

Suitable habitat present, although significantly degraded.
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TABLE 3 contdHabitat requirements of the endangered species listed in the NP&WS
Director-General's FIS requirements for the Lake Cowal Gold Project, and
others known from the region.

NAME HABITATS
BIRDS contd
Grey Falcon Timbered lowland glains‘ acacia scrub, spinifex and tussock grassland; often
Falco hypoleucos nests in abandoned nests of crows and ravens within the canopy of mature dense
forests (Marchant & Higgins 1993).
Suitable habitat present, although significantly degraded.
Osprey Littoral habitats, terrestrial wetlands and coastal lands, ranging inland along
Pandion haliaetus large rivers (Marchant & Higgins 1993); nests near open water for fishing, the
nest site requires an open position for access and visibility, and height or
surrounding water for protection from predators; nest often constructed in tall
dead trees or on cliffs or artificial structures (Marchant & Higgins 1993).
Sujtable habitat present, although predominantly a coastal species.
Magpie Goose Tropical permanent lagoons in the dry season and flooded black soil plains

Anseranas semipalmata

during the wet; nests in dense vegetation in deep water, such as Lignum (Lindsey
1992; Marchant & Higgins 1990).

Suitable habitat present at Lake Cowal, but not on the Project site.

Freckled Duck
Stictonetta naevosa

Open lake and wetland sites, surrounded by thick vegetation such as Lignum,
giperbarks and Cumbungi (Blakers et al 1984); its nest consists of a platform of
ely woven twigs, usually surrounded by vegetation (Marchant & Higgins 1990).

Suitable feeding habitat present on the Project site; no nesting resources.

Blue-billed Duck
Oxyura australis

Cool to warm temperate deep, permanent freshwater lakes, lagoons and swamps,
preferably with extensive reed beds (Lindsey 1992).

Suitable feeding habitat present on the Project site; no nesting resources.

Australasian Bittern
Botaurus poiciloptilus

Terrestrial wetlands and occasionally, estuarine habitats (Marchant & Higgins
1990); nest consists of trampled reeds in dense cover (Lindsey 1992).

Suitable habitat present at Lake Cowal, but not on the subject site.

Australian Bustard
Ardeotis australis

Grasslands, low shrublands and lightly timbered open woodlands, with a
preference for tussock and hummock grasses (Marchant & Higgins 1993); nests
on bare ground.

Theoretically suitable habitat present. but no evidence of this species has been
obtained from the immediate area.

Brolga
Grus rubicundus

Swamps, shallow lagoons, grassland, saltmarsh, croplands (Lindsey 1992);
terrestrial wetlands, grasslands and woodlands (Marchant & Higgins 1993).

Suitable habitat present, although the eastern shore supports more appropriate
habitats.

Bush Stone-curlew
Burhinus magnirostris

"Lightly timbered open forest and woodland, or &ardy cleared farmland with
remnants of woodland, with a groundcover of short sparse grass and afew or no
shrubs" (Marchant & Higgins 1993).

Potentially suitable habitat present on the Project site.

Black-tailed Godwit
Limosa limosa

Variety of habitats including coral islets, coastal spits, marshes and bogs,
estuarine mudflats and inland freshwater (Lindsey 1992).

Potentially suitable habitat present on the Project site.

Painted Snmig
Rostra benghalensis

Dense swampy vegetation bordering shallow freshwater wetlands (Lindsey 1992);
ephemeral or permanent lakes and swamps (Marchant & Higgins 1993).

Very limited potentially suitable habitat present on the Project site; more
appropriate habitat to the north.

Glossy Black Cockatoo

Inhabits forest and woodland, feeding on the cones of Allocasuarina torulosa and

Calyptorhynchus lathami A littoralis (Garnett 1992b).
No suitable habitat present on the Project site.
Pink Cockatoo Inhabits desert scrubs, open woodland, mallee. mulga. callitris woodlands and

Cacatua leadbeateri

adjacent agricultural areas (Lindsey 1992).

Potentially suitable habitat in the general area, although significantly degraded;
very limited potential habitat on the Project site.
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TABLE 3 contdHabitat requirements of the endangered species listed in the NP&WS
Director-General's FIS requirements for the Lake Cowal Gold Project, and
others known from the region.

NAME

HABITATS

BIRDS contd

Superb Parrot
Polytelis swainsonil

Inhabits woodlands dominated by River Red Gums (Blakers et al 1984); usually
nests'in a deep tree-cavity near water (Lindsey 1992).

Potentially suitable habitat in the general area, altﬁough significantly degraded;
very limited potential habitat on the Project site.

Turquoise Parrot
eophema pulchella

Woodland, open forests and timbered grasslands on mountain slopes, ridges or
along watercourses, favouring the edges of woodlands adjoining grassland, or
timbered ridges and tree-lined creeks that traverse farmlands (Forshaw & Cooper
1981); nests in small tree-hollows and holes in tree stumps and logs.

Potentially suitable habitat in the general area, although significantly degraded;
very limited potential habitat on the Project site.

Swift Parrot
Lathamus discolor

Migrates from Tasmania to over-winter on the Australian mainland; inhabits
woodland and open forest where it feeds on winter-flowering eucalypts such as
Red Ironbark, White Box, Yellow Gum and Swamp Oak (Garnett 1992a).

Potentially suitable habitat in the general area, although significantly degraded;
very limited potential habitat on the Project site.

Masked Owl
Tyto novaehollandiae

Tall open forest, open forest, riparian woodland, forest/farmland interface,
wooded farmland, urban area with scattered trees, Hoop Pine plantations and
sugar cane (Debus & Rose 1994); nests in large hollows in living or dead trees,
usually in the trunk (Hollands 1991).

Marginal habitat on the Project site; not recorded in the area.

Regent Honeyeater
Xanthomyza phrygia

Woodland and open forest with a tall shrub layer where eucalypt species, in
particular Red Ironbark, White Box and Yellow Gum, are flowering (Garnett
1992a; Franklin et al 1989).

Potentially suitable habitat in the general area, although significantly degraded;
very limited potential habitat on the Project site.

Pied Honeyeater
Certhionyx variegatus

Inhabits acacia scrub, mallee, spinifex and eucalypt woodland, usually were
shrubs are flowering, and requires mistletoe and a variety of tubular flowers for
food (Blakers et al 1984).

Potentially suitable habitat in the general Project area, although significantly
degraded; limited potential habitat on the Project site.

Painted Honeyeater
Grarntiella picta

Requires hea
Garnett 1992a).

Potentially suitable habitat in the general Project area, although significantly
degraded; limited potential habitat on the Project site.

infestations of mistletoe of the Amyema genus (Lindsey 1992;

Chestnut Quail-thrush
Cinclosoma castanotus

Inhabits acacia scrub and mallee, including that where the understorey is
dominated by spinifex (Blakers et al 1984).

No suitable habitat on the Project site.

Southern Scrub-robin
Drymodes brunneopygia

Inhabits acacia scrub and mallee, specially where Broombush is common
(Blakers et al 1984).

Potentially suitable habitat in the general area, although significantly degraded;
no suitable habitat on the Project site.

Shy Hylacola
Sericornis cautus

Dense whipstick mallee; coastal dune scrub; sandplain heath (Lindsey 1992).
No suitable habitat on the Project site.

Gilbert's Whistler
Pachycephala inornata

Temperate mallee; mulga and other drier woodlands; Lignum and melaleuca
thickets (Lindsey 1992).

Suitable habitat in the region (eg Wamboyne Mountain); no suitable habitat on
the Project site.

AMPHIBIANS

Giant Burrowing Frog
Heleioporus australiacus

Inhabits creeklines in woodland and open forest (Tyler 1992), and is believed to
live in burrows in the banks of small creeks; breeds along small creeklines in flat
terrain (Cogger 1992).

Potentially suitable habitat on the Project site, although no evidence for presence.
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3.2 STATE and REGIONAL CONSIDERATIONS
Section 92D(1)(c)(ii) of the NP&W Act 1974 requires:

"an assessment of the regional and statewide distribution of the species and the
habitat to be affected by the actions and any environmental pressures on them'.

3.2.1 DISTRIBUTIONS
FAUNA

The statewide and regional distributions of those endangered species considered likely "to be
affected by the actions", as well as species included on the Director-General's requirements
for this FIS, and other species known from or likely to occur in the general vicinity are
included in Table 5. These data have been collated from a variety of sources, including
standard reference books (Strahan 1991, 1992; Lindsey 1992; Tyler 1992; Cogger 1991,
Marchant & Higgins 1990, 1993; Garnett 1992a,b; Swan 1990; Parnaby 1992; Wilson &
Knowles 1992; Morris et al 1981), as well as from available databases, published works and
the scientific literature (see Bibliography).

The regional distribution of records from the NP&WS Wildlife Atlas are defined as records of
species on the four 1:10000 map sheets which surround Lake Cowal (Bogan Gate #8431;
Marsden #8430, Condobolin #8331; Wyalong #8330). These four maps cover an area
around Lake Cowal 93km wide (east-west) and 110km long (north-south) or 10230 square
kilometres.

Of the 6 endangered mammals considered in Table 5, only the Greater Long-eared Bat and
Yellow-bellied Sheathtail Bat have state and regional distributions which include the Lake
Cowal area. The Yellow-bellied Sheathtail Bat has a very widespread distribution
throughout NSW, and whilst there are no records on the NP&WS Wildlife Atlas, this species
is regarded as likely to occur in the region. The Greater Long-eared Bat has been recorded
within 5km of the Lake Cowal site (Table 5). The two microchiropteran bat species which
have been tentatively identified from calls in the Wamboyne Mountain area (the Little Pied
Bat and Troughton's Bat) do not have statewide or regional distributions which would
normally include the Lake Cowal area. It is possible, therefore, that these tentative
identifications are incorrect and that the species present are the Chocolate Wattled Bat
Chalinolobus morio or Gould's Wattled Bat Chalinolobus gouldii and the Pale Bat Vespadelus
vulturnus.

The Koala was probably historically present in this general region but has long disappeared
from the western portions of its original distribution. Similarly, the Bilby may have
originally occurred in this general region (200 years ago), but there are no known sightings
of this species within NSW in recent times.

Most of the 26 endangered birds listed in Table 5 have statewide and regional distributions
which include the Lake Cowal area. The majority of these species have been recorded either
frequently or infrequently in the region (according to the RAOU Atlas - Blakers et al 1984)
and the majority are also included on the regional NP&WS Wildlife Atlas.

The relevance of any of these species to the proposed Lake Cowal Gold Project is related
principally to the presence or otherwise of suitable habitat on the Project site and to the
proposed habitat restoration program, which is intended to re-create vegetation
communities and habitats typical of the area prior to the commencement of agricultural
activities. Determination of the relevance of these species to the proposed gold mine Project
is considered in more detail in Section 3.3 of this FIS.

Only 1 amphibian is included in the Director-General's requirements for this FIS. The
statewide distribution of the Glanl Burrowing Frog does not include the Lake Cowal region,
and there are no regional or local records for this species on the NP&WS Wildlife Atlas
(Table 5).
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TABLE 5 The state, regional and local distributions of the endangered species listed in the
NP&WS Director-General's FIS requirements for the Lake Cowal Gold Project,
and others known from the region.

NAME DISTRIBUTION
MAMMALS
Koala STATE: Eastern NSW, particularly east of the Great Dividing Range and through
northeastern NSW (Lunney et al 1990; Phillips 1990).
REGION: No records for the region ({IP&WS Wildlife Atlas); not included in any
recent regional studies.
LOCAL: Not recorded on the Project area or in the vicinity.
Bilby STATE: Not currently extant in NSW.
REGION: No records I'Zr the region (NP&WS Wildlife Atlas); not included in any
recent regional studies.
LOCAL: Not recorded on the Project area or in the vicinity.
Greater Long-eared Bat STATE: On the slopes and plains west of the Great Dividing Range (Hall &
Richards 1979); all of western NSW (Parnaby 1992). :
REGION: 2 records at Lake Cowal (NP&WS Wildlife Xﬂas); 1 to the southwest near
Billys Lookout Creek; 1 near the northern perimeter of the Lake.
LOCAL: Not recorded during this investigation.
Yellow-bellied Sheathtail | STATE: Widespread, except perhaps for the very arid inland (Hall & Richards
Bat 1979); all of NSW E’arnaby 1992).
REGION:  No records (NP&WS Wildlife Atlas), although likely to occur.
LOCAL: Not recorded on the Project area.
Little Pied Bat STATE: Northwestern NSW (Hall & Richards 1979; Parnaby 1892).
REGION:  No records from the region (NP&WS Wildlife Atlas).
LOCAL: Tentatively recorded in the study area during this investigation, although
restricted to the Wamboyne Mountain-'Coniston' area; high probability of
a mis-identification.
Troughton's Bat STATE: Eastern NSW, east and west of Great Dividing Range (Strahan 1992),
south to Wadbilliga Swamp, South Coast (Parnaby 1992).
REGION:  No records for the region (NP&WS Wildlife Atlas).
LOCAL: Tentatively recorded in the study area during this investigation, although
restricted to the Wamboyne Mountain-'Coniston’ area.
BIRDS
Black-breasted Buzzard STATE: Recorded on the Western Plains, Central-west Slopes and east to Moree;
most numerous in upper Westemn region (Morris et al 1981).
REGION: Recorded infrequent{) in region (Blakers et al 1984); 1 record for the
reglon, at Lake Co (NP&WS Wildlife Atlas).
LOCAL: Not recorded during this investigation, but recorded by 4 other sources at
Lake Cowal (Appendix 6).
Square-tailed Kite STATE: Recorded in all regions, but more numerous in the east than the west,
frequently recorded on the coast (Debus et al 1993).
REGION: Recorded infrequently in region (Blakers et al 1984); 2 records for the
region, 2 locations; 1 record at Lake Cowal (NP&WS Wildlife Atlas).
LOCAL: Not recorded on the Project area or in the vicinity.
Grey Falcon STATE: Most numerous, but sparse in the Murray-Darling Basin and northwest;
vagrant east of the Great Dividing Range (Marchant & Higgins 1893).
REGION: Recorded infrequently in region (Blakers et al 1984); 39 records in the
region, 1 location >50km northeast of Lake Cowal (NP&WS Wildlife Atlas).
LOCAL: Not recorded on the Project area or in the vicinity.
Osprey STATE: Coastal NSW, with occasional occurrences along waterways inland
(Marchant & Higgins 1990; Clancy 1989, 1991, 1993).
REGION: 1 record within of Lake Cowal (NP&WS Wildlife Atlas).
LOCAL: Not recorded during this investigation, but recorded by 4 other sources at
Lake Cowal (Appendix 6).
Magpie Goose STATE: Disappeared by 1920, but has increased in numbers of records in central
and northeast (Marchant & Higgins 1880).
REGION: 6 records for the region; 3 locations; 3 records at 1 location, at Lake Cowal
(NP&WS Wildlife Atlas).
LOCAL: Not recorded during this investigation, but recorded by 6 other sources at

Lake Cowal (Appendix 6).
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TABLE 5 contd The state, regional and local distributions of the endangered species listed
in the NP&WS Director-General's FIS requirements for the Lake Cowal
Gold Project, and others known from the region.

NAME DISTRIBUTION
BIRDS contd
Freckled Duck STATE: All regions of NSW, except for the South Coast; most numerous in the

}sliverin:? and Western regions and seldom recorded on the coast (Mortis et
1981).

REGION:  Frequently recorded in region (Blakers et al 1984); 15 records in region; 3
locations; 6 records at 1 location, at Lake Cowal (NP&WS Wildlife Atlas).
LOCAL: Not recorded during this investigation, but recorded by 10 other sources
at Lake Cowal (Appendix 6); recorded on the actual mine site during
Waterbird Monitoring Surveys (EES 1995).
Blue-billed Duck STATE: Widespread with most records in northwest and Murray-Darling Basin
(Marchant & Higgins 1990).
REGION: Recorded infrequently in region (Blakers et al 1984); 7 records for region; 3
locations; 3 records at 1 location, at Lake Cowal (NP&WS Wildlife Atlas).
LOCAL: Not recorded during this investigation, but recorded by 9 other sources at
Lake Cowal (Appendix 6).
Australasian Bittern STATE: Widespread; most numerous in the Murray-Darling Basin, including a
large influx of breeding birds in the southwest (Marchant & Higgins 1990;
Morris et al 1981).
REGION: 1 record in the region at the Lachlan River >50km from Lake Cowal
(NP&WS Wildlife Atlas).
LOCAL: Not recorded during this investigation, but recorded by 2 other sources at
Lake Cowal (Appendix 6).
Australian Bustard STATE: Most abundant in Upper Western region, and east to Barwon River, Cobar,
Narrandera and Barham (Morris et al 1981).
REGION: 1 record for the region 28.5km to the southeast (NP&WS Wildlife Atlas).
LOCAL: Not recorded on the Project area.
Brolga STATE: Mainly northwest, and less often in lower western and central-western
plain [Morris et al 1981).
REGION: 5 records for the region; 4 locations; 2 records at 1 location. at Lake Cowal
(NP&WS Wildlife Atlas).
LOCAL: Not recorded during this investigation, but recorded by 6 other sources at
Lake Cowal {Appendix 6).
Bush Stone-curlew STATE: Recorded in all regions. but most numerous in the western slopes and
plains, and Riverina near the Murray-Darling basin; generally absent east
of the Great Diving Range (Marchant & Higgins 1993; Morris et al 1981).
REGION: Recorded infrequently in region (Blakers et al 1984); 8 records for the
region, 2 locations; >30km southwest and >50km northeast of Lake Cowal
(NP&WS Wildlife Atlas).
LOCAL: Not recorded on the Project area.
Black-tailed Godwit STATE: Scattered throughout coastal and inland NSW (Blakers et al 1984).
REGION: No records for the region (NP&WS Wildlife Atlas; Blakers et al 1984).
LOCAL: Not recorded during this investigation, but recorded by 2 other sources at
Lake Cowal (Appendix 6).
Painted Snipe STATE: Most records from the Murray-Darling region (Garnett 1992b).
REGION:  Frequently recorded (Blakers et al 1984); 1 record for the reﬁion, >50km
nor315ast of Lake Cowal on the Lachlan River (NP&WS Wildlife Atlas).
LOCAL: Not recorded during this investigation, but recorded by 4 other sources at
Lake Cowal (Appendix 6).
Glossy Black Cockatoo STATE: East coast, Great Dividing Range and westward to Cobar and Griffith
(Lindsey 1992).
REGION:  Frequently recorded in region (Blakers et al 1984); no records contained in
the NP&WS Wildlife Atlas.
LOCAL: Not recorded on the Project area or in the vicinity.
Pink Cockatoo STATE: West of the Great Dividing Range (Morris et al 1981).
REGION: Infrequently recorded breeding in region (Blakers et al 1984); 2 records for
the region, 2 locations: 1 record at Lake Cowal (NP&WS Wildlife Atlas).
LOCAL: Not recorded during this investigation, but recorded by the NSW Bird Atlas

for the area.
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TABLE 5 contd The state, regional and local distributions of the endangered species listed
in the NP&WS Director-General's FIS requirements for the Lake Cowal
Gold Project, and others known from the region.

NAME DISTRIBUTION
BIRDS contd
Superb Parrot STATE: Interior NSW; northern and western slopes of the Great Dividing Range

(Morris et al 1981).

REGION: Infrequently recorded breeding in region (Blakers et al 1984); 92 records
for the region, 6 locations; 85 records at 1 location >50km northeast of
Lake Cowal (NP&WS Wildlife Atlas).
LOCAL: Not recorded during this investigation, but recorded by 3 other sources at
Lake Cowal {(Appendix 6).
; STATE: This species is generally located in all regions of NSW, except for the upper
S S western region (Morris et al 1981}, o P
REGION:  Recorded infrequently (Blakers et al 1984); 18 records for the region; 4
locations; 16 records within Webbin Mountains National Park 50km to the
southeast of Lake Cowal (NP&WS Wildlife Atlas).
LOCAL: Not recorded during this investigation; no records for the vicinity.
Swift Parrot STATE: Winter (March to September) nomadic visitor to central and eastern
coastal NSW (Garnett 1992a).
REGION:  Recorded infrequently (Blakers et al 1984); 1 record for the region >30km
southwest of Lake Cowal (NP&WS Wildlife Atlas).
LOCAL: Not recorded on the Project area; no records for the vicinity.
Masked Owl STATE: Thinly distributed over much of NSW (Debus & Rose 1994).
REGION:  No records for the region (NP&WS Wildlife Atlas; Blakers et al 1984).
LOCAL: Not recorded on the Project area.
Regent Honeyeater STATE: Eastern NSW, lands west of the Great Dividing Range. on the western
slopes and adjacent tablelands (Garnett 1992a).
REGION:  Recorded infrequently (Blakers et al 1984); 2 records in the region >30km
southwest of Lgke Cowal (NP&WS Wildlife Atlas).
LOCAL: Not recorded on the Project area; no records for the vicinity.
Pied Honeyeater STATE: Occurs inland, encompassing western regions of NSW; extends east to
about Warrego River, Cobar, Ivanhoe and Wentworth (Morris et al 1981).
REGION:  No records for the region (NP&WS Wildlife Atlas; Blakers et al 1984).
LOCAL: Not recorded on the Project area; no records for the vicinity.
Painted Honeyeater STATE: Greatest concentrations and all breeding occurs on the inland slopes of
the Great Dividing Range (Garnett 1992a).
REGION: 7 records in the region; 5 locations; | record at Lake Cowal; 1 record
within Webbin Mountains National Park 50km to the southeast of Lake
Cowal (NP&WS Wildlife Atlas).
LOCAL: Not recorded during this investigation, but recorded by 5 other sources at
Lake Cowal {Appendix 6).
Chestnut Quail-thrush STATE: West of the Great Dividing Range (Morris et al 1981).
REGION: Frequently recorded (Blakers et al 1984); 1 record for the region southwest
of Lake Cowal (NP&WS Wildlife Atlas).
LOCAL: Not recorded on the Project area; no records for the vicinity.
Southern Scrub-robin STATE: Central NSW and the southwest corner (Morris et al 1981).
REGION:  Frequently recorded in region (Blakers et al 1984}; 9 records in the region;
1 location >30km southwest of Lake Cowal (NP&WS Wildlife Atlas).
LOCAL: Not recorded on the Project area; no records for the vicinity.
Shy Hylacola STATE: Central NSW, southwest corner (Morris et al 1981).
Frequently recorded breeding (Blakers et al 1984); 21 records for the
REGION: region; | location >40km southwest of Lake Cowal (NP&WS Wildlife Atlas).
LOCAL: Not recorded on the Project area; no records for the vicinity.
Gilbert's Whistler STATE: Predominantly west of the Great Dividing Range (Morris et al 1981).
REGION: Frequently recorded (Blakers et al 1984); 37 records in the region; 3
locations; 6 records within Webbin Mountains National Park 50km to the
southeast of Lake Cowal (NP&WS Wildlife Atlas).
LOCAL: Recorded during this investigation in the general area Project area, but
restricted to the Wamboyne Mountain-'Coniston' area.
AMPHIBIANS
Giant Burrowing Frog STATE: Ranges and coast from central coast of NSW to eastern Victoria (Cogger
1992).
REGION:  No records for the region (NP&WS Wildlife Atlas).
LOCAL: Not recorded on the Project area, or recorded in the vicinity.
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HABITATS

The terrestrial habitats which are characteristic of the Lake Cowal Gold Project area
comprise disturbed and modified agricultural lands characterised by grasses, pasture,
scattered trees and small copses of regenerating or regrowth Open Woodland vegetation.
These terrestrial habitats are typical of the dry western slopes and plains of NSW and are
extremely extensive throughout this portion of the state.

The Lake habitats associated with the areas to be disturbed by the proposed mining
operation are less widely distributed. Lake Cowal is recognised as a significant wetland in
western NSW, and in regional terms is one of the most important wetlands in this part of
NSW. Ephemeral lakes occur sporadically throughout the general region, and include sites
such as Nerang Cowal, Bogandillon Swamp and a number of smaller lakes and wetlands
associated with the Lachlan and Murrumbidgee River systems. Thus, these habitats are
widely distributed throughout the state and the region, although are patchy and localised in
occurrernce.

3.2.2 ENVIRONMENTAL PRESSURES

In general terms, the clearing, degradation or destruction of habitat is regarded as the most
significant adverse environmental pressure on endangered fauna and their habitats.
Habitat fragmentation or destruction appears to have been responsible for most of the
vertebrate fauna extinctions in Australia and for the decline in populations that are
responsible for many of these native species being considered endangered.

The NP&WS lists a range of specific criteria describing the environmental pressures on
endangered fauna. Population declines are generally related to habitat destruction or
fragmentation and are often the result of a relatively high degree of ecological specialisation
by those species. The environmental pressures designated by the NP&WS (1992) as
relevant to the individual endangered fauna species considered in this FIS are included in
Table 6.

In statewide and regional terms, the effects of large scale habitat clearing for agricultural
purposes has imposed considerable environmental pressures on the native fauna of the
Lake Cowal region. This situation is particularly so for endangered species which generally
are either dependent upon a narrow range of specific habitat components or features (ie are
"ecological specialists") or are now dependent upon a widely scattered and thinly distributed
resource base.

For the relevant 'terrestrial mammals known from the study area or expected to occur (the
microchiropteran bats), the specific statewide and regional environmental pressures which
pertain to these species are unknown. However, they probably relate to the substantial
clearing of forest and woodland communities and the consequent reduction in available
roosting resources and suitable foraging habitat (although for most microchiropteran bats
there is no evidence of population or range declines).

For the 'terrestrial' birds known from the general region and considered relevant to this
proposal, the major environmental pressure relates to the degradation or destruction of
habitat. The removal of native woodland communities over large tracts of the surrounding
landscape has involved a significant reduction in suitable resources for these species,
particularly nesting hollows in trees and feeding resources in the woodland trees through
the region. For species such as the Bush Stone-curlew, the Brolga and Australian Bustard,
which prefer open woodland and grassland communities, the continuing pastoral activities
and agricultural pursuits in the area are likely to present environmental pressures as a
result of the grazing of stock, ploughing of fields and general disturbance. These
environmental pressures apply on a statewide and regional basis.

For the wetland birds associated with Lake Cowal and which may be present on or in the
vicinity of the proposed Project area, the statewide and regional environmental pressures
which pertain are also those principally associated with habitat degradation or destruction.
In addition, many of these species may be threatened on a statewide or regional basis as a
result of the annual duck shooting season, during which a considerable number of
endangered birds are shot at Lake Cowal.
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TABLE 6 Reasons for species inclusion on Schedule 12 of the NP&W Act (1974), from
the NSW National Parks & Wildlife Service {1992).
NAME REASONS
MAMMALS
Koala population and distribution severely reduced; poor recovery
Phascolarctos cinereus potential; threatening processes severe; ecological specialist.
Bilby extinct.

Macrotis lagotis

Greater Long-eared Bat
Nyctophilus timoriensis

Yellow-bellied Sheathtail Bat
Saccolatmus flaviventris

Little Pied Bat
Chalinolobus picatus

Troughton's Bat
Vespadelus troughtoni

BIRDS

Black-breasted Buzzard
Harmnirostra melanosternon

Square-tailed Kite
Lophoictinia isura

Grey Falcon
Falco hypoleucos

Osprey
Pandion haliaetus

Magpie Goose
Anseranas semipalmata

Freckled Duck
Stictonetta naevosa

Blue-billed Duck
Oxyura australis

Australasian Bittern
Botaurus poiciloptilus

Australian Bustard
Ardeotis australis

Brolga
Grus rubicundus

Bush Stone-curlew
Burhinus magnirostris

Black-tailed Godwit
Limosa limosa

Painted Snipe .
Rostratula benghalensis

population and distribution suspected to be reduced; threatening
processes severe; ecological specialist.

population suspected to be re‘duced; ecological specialist.
population suspected to be reduced; concentrates; poor recovery
potential; threatening processes severe; ecological specialist.

population and distribution suspected to be reduced; concentrates;
threatening processes severe; ecological specialist.

population and distribution reduced to a critical level; poor recovery
potential; threatening processes severe.

population reduced to critical level; poor recovery potential;
threatening processes severe; ecological specialist.

population reduced to a critical level; poor recovery potential;
threatening processes severe; ecological specialist.

population critical, but suspected to be stable; poor recovery
potential; threatening processes severe; ecological specialist.

population critical, but suspected to be stable; distribution severely
reduced; concentrates. )

population severely reduced; concentrates.
population severely reduced; concentrates.
population reduced to a critical level; threatening processes severe;

ecological specialist.

population and distribution reduced to a critical level; poor recovery
potential; threatening processes severe.

population reduced to a critical level; distribution reduced; poor
recovery potential;threatening processes severe; ecological specialist.

distribution reduced to a critical level; poor recovery potential;
threatening processes severe.

concentrates; recovery potential moderate; ecological specialist.

population severely reduced; threatening processes severe; ecological
specialist.
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TABLE 6 contd Reasons for species inclusion on Schedule 12 of the NP&W Act (1974),
from the NSW National Parks & Wildlife Service (1992).

NAME REASONS

BIRDS contd

Giossy Black Cockatoo population severely reduced; poor recovery potential; ecological
Calyptorhynchus lathami specialist.

Pink Cockatoo population suspected to be reduced; poor recovery potential;
Cacatua leadbeatert threatening processes severe; ecological specialist.

Superb Parrot
Polytelis swainsonil

Turquoise Parrot
Neophema pulchella

Swift Parrot
Lathamus discolor

Masked Owl
Tyto novaechollandiae
Regent Honeyeater

Xanthomyza phrygia

Pied Honeyeater
Certhlonyx variegatus

Painted Honeyeater
Grantiella picta

Chestnut Quail-thrush
Cinclosoma castanotus

Southern Scrub-robin
Drymodes brunneopygia

Shy Hylacola
Sericornis cautus

Gilbert's Whistler
Pachycephala inornata

AMPHIBIANS

Giant Burrowing Frog
Heleioporus australiacus

population and distribution severely reduced; threatening processes
severe; ecological specialist.

population and distribution severely reduced; ecological specialist.
population and distribution severely reduced; threatening processes
severe; ecological specialist.

population suspected to be reduced; distribution reduced; poor
recovery potential; threatening processes moderate; ecological

specialist.

population and distribution reduced to a critical level; concentrates;
threatening processes severe.

population small; ecological specialist.
population and distribution severely reduced:; threatening processes
severe; ecological specialist.

population rapidly declining in specific regions; distribution
declined; threatening processes severe; ecological specialist.

population and distribution severely reduced; threatening processes
severe; ecological specialist.

population and distribution severely reduced; threatening processes
severe; ecological specialist.

population reduced; distribution severely reduced; ecological
specialist.

population and distribution suspected to be reduced; threatening
processes moderate; ecological specialist.

The major threat to many of the species present in the Lake Cowal area is associated with
declines in habitat area or quality and a subsequent reduction in suitable breeding, roosting
and fecding sites. On a statewide and regional basis, many of these environmental
pressures arise from modifications to the hydrology of the area, associated with flood
mitigation works, agricultural and irrigation pursuits and changes in the salinity of ground
and surface water. Other environmental pressures which are relevant at the statewide and
regional levels for the endangered wetland birds of Lake Cowal, include the effects of
introduced predators, particularly feral cats and foxes.

GUNNINAH CONSULTANTS




36

Several of the endangered birds known from Lake Cowal require dense vegetation along the
Lake shore for protection and feeding (eg the Painted Snipe and Australasian Bittern) or
dense vegetation within water bodies for breeding (eg the Freckled and Blue-billed Ducks
and Magpie Goose). Any clearing of appropriate vegetation, such as Lignum, would reduce
the potential breeding sites for these species, and may impose an adverse environmental
pressure upon them.

3.3 LOCAL CONSIDERATIONS

The NSW NP&WS Director-General's requirements under Section 92D(1)c(ii) of the NP&W
Act include:

"a description of the local distribution and abundance of endangered fauna known or
likely to occur in the study area and any environmental pressures on them or their
habitat".

3.3.1 DISTRIBUTION & ABUNDANCE of FAUNA
DISTRIBUTION

The local distribution and abundance of endangered fauna species relevant to this project
have been determined by reference to existing databases (in particular the NP&WS Wildlife
Atlas) and to information from the field surveys for this FIS and previous studies in the
vicinity.

The local distribution of native fauna is defined as the occurrence of species within 5km of
the Project site. This provides a reasonable indication of species which may be considered
likely to occur on the site from time to time.

Of the 6 endangered mammal species regarded as potentially present in the region or
included on the Director-General's requirements for this FIS, only one (the Greater Long-
eared Bat) has been recorded within 5km of the Project site. This species is listed on the
NP&WS Wildlife Atlas with one record to the southwest of the site (near Billys Lookout
Creek) and one record near the northern perimeter of Lake Cowal. The two species of
microchiropteran bats which were tentatively identified from the Anabat recordings during
the study (the Little Pied Bat and Troughton's Bat), were both recorded in the Wamboyne
Mountain area. Furthermore, given the distance of these records from the known
distributions of these species, and the presence of congenerics in the region (Parnaby 1992),
it is considered likely that these records are not of the endangered species. No endangered
mammals have been recorded from the immediate vicinity of the proposed Lake Cowal Gold
Project.

Of the 26 endangered avian species included in Table 5, either as known or likely to occur
at Lake Cowal or listed on the NP&WS Director-General's requirements, 14 have been
recorded in the general vicinity or within 5km of the Lake Cowal Gold Project site. However,
only 1 species (the Freckled Duck) has been recorded in any surveys within the Lake Cowal
Gold Project area, ie within the area which is to be disturbed by the mine and its associated
operations.

None of the 'terrestrial' avifauna which could potentially occur in the vicinity have been
recorded on the mine area or immediately adjacent to it. However, several species (the
Black-breasted Buzzard, Brolga, Superb Parrot, Painted Honeyeater and Gilbert's Whistler)
have been recorded in the Lake Cowal area (see Bibliography), and given their mobility could
theoretically occur on the site. Conversely, the nature of the habitats present within the
Project area are not unique and do not support restricted or special resources, and provide
no particular incentive for any of these species to visit the site. It is considered unlikely
that these species would occur on the site on other than a rare and infrequent occasion, if
at all. The proposed habitat restoration program for the Project will enhance the
distribution and abundance of suitable habitat and resources for several of these species at
this locality. The available data suggests that whilst a few of these avifauna may include
the Lake Cowal Gold Project site within their local distribution ranges, the frequency of their
occurrence at this site is extremely low.
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The endangered wetland birds known from Lake Cowal (the Osprey, Magpie Goose, Freckled
and Blue-billed Ducks, Australasian Bittern, Black-tailed Godwit and Painted Snipe) have
been recorded by a number of sources, although few give precise location details. Only one,
the Freckled Duck, has been recorded on the Project site. The other species could
potentially be present, although none has been sighted on the site despite the intensive bird
surveys conducted on the Lake and there are no special resources present for any of these
species. For the Painted Snipe and Australasian Bittern, the open nature of the shoreline is
unsuitable, and the lack of Lignum beds and appropriate foraging habitats indicate that the
Magpie Goose and Blue-billed Duck are also unlikely to be present. The Osprey and Black-
tailed Godwit could theoretically occur on occasions.

There is no evidence for the presence of the Giant Burrowing Frog in this locality and it does
not consequently appear to have a local distribution. If the species was present in the study
area, it would be likely to occur along Frog Pond Creek, located immediately to the north of
the proposed Project area.

ABUNDANCE

There are no local measures of abundance for any of the endangered species listed in the
Director-General's requirements for this FIS, except for the ducks. Given the extremely low
frequency of reporting of the listed species, local abundances would appear to be extremely
low.

For the endangered mammals discussed in Table 6, it is considered that the local
abundance of the Koala and Bilby is zero. For the microchiropteran bats, there are no
measure of abundance, but the extremely limited value of the site for these species suggests
that their abundance in the immediate locality will be low. The 2 endangered species which
have tentatively been described during this investigation were located on Wamboyne
Mountain, not at the Project site.

For the endangered avifauna being considered in the FIS, there are abundance data at the
locality for only 1 species (the Freckled Duck). This is the only species recorded from the
Project area (the Lake Cowal Gold Project area) and 2 individuals were recorded on one
occasion over the 15 transect surveys conducted at the site. It would appear, therefore, that
the abundance of Freckled Ducks at the Project site is extremely low. With respect to Lake
Cowal generally, Freckled Ducks are regularly sighted in small numbers, and Blue-billed
Ducks are also present in small numbers.

For the other 25 species of endangered birds under consideration, there are no records of
any individuals from the specific locality of the proposed Project area. In most instances,
give the high mobility of the birds, their habitat requirements and the condition of the
Project area, it is considered likely that the abundance of these species at this locality will
be zero except on other than extremely rare occasions. Additionally, most of these species
are either nomadic or wide ranging and are unlikely to be present on the proposed Project
area (which does not support any unique or species resources) other than rarely.

Thus, the local abundance of most of the endangered avifauna, within the study area may
reasonably be considered extremely low to non-existent. For most of these species,
abundances at Lake Cowal in general are also extremely low.

The Giant Burrowing Frog has not been recorded from the study area, nor from the specific
Lake Cowal Gold Project area, and the apparent abundance of this species at the locality is
zero.

3.3.2 ENVIRONMENTAL PRESSURES

The local environmental pressures which may be imposed on endangered fauna in the
vicinity of the proposed mining operations at Lake Cowal are essentially those which pertain
across the species' ranges. As discussed above, these are principally associated with the
removal or degradation of habitats and specific resources which are necessary for the
survival of each species. The threatening processes which apply to the native endangered
species on a regional or state-wide basis are also relevant at the local level.
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With respect to the endangered avifauna of the area, particularly the waterbirds (the Blue-
billed and Freckled Ducks, Magpie Goose, Australasian Bittern, Black-tailed Godwit and
Painted Snipe) and other possible or occasional visitors (such as the Brolga, Bush Stone-
curlew and Australian Bustard), the most significant local environmental pressure for the
animals themselves is likely to be associated with the annual duck shooting season. During
this period, thousands of waterfowl are shot at Lake Cowal, including a number of
individuals of endangered species.

Given the highly disturbed condition of the area which is to be disturbed by the proposed
Lake Cowal Gold Project, it is considered unlikely that activities at the site will impose any
significant increase in environmental pressures in a local or regional sense. The lack of
evidence for individuals of the relevant species and the lack of critical resources on the
Project site indicate that the mine Project is unlikely to impose additional environmental
pressures at the locality.

There are, however, two activities associated with the Lake Cowal Gold Project which may
potentially impose additional local environmental pressures upon endangered fauna. The
first of these involves tailings storages, which will be characterised by cyanide-laden water
and 'boggy beaches’ of fine sediment. Endangered species entering the tailings storages or
attempting to use them for feeding or drinking could potentially be adversely affected.
Under certain circumstances, it is possible that the tailings storages could impose a
localised environmental pressure on or threat to individuals of these species (if any are
present).

The second potential for an additional environmental pressure on endangered species
arising from the proposed Lake Cowal Gold Project is associated with the powerline from
Forbes. This is to be located between Lake Cowal and Nerang Cowal, and involves the
possibility for 'bird-strike' on the lines, particularly for the larger wetland species.

The potential impacts of both tailings storage operations and the proposed powerline from
Forbes are discussed in detail in Chapter 4 of this FIS, and a range of impact amelioration
measures are proposed in Chapter 5.

In the longer term, the habitat restoration program which is proposed for the Lake Cowal
Gold Project is intended to restore habitats which have been removed by agricultural
activities, and to enhance the habitats and specific resources which are of value to
endangered fauna species that either do or may occur in the area. This process involves the
re-establishment of woodlands and the creation of small hills at the site with appropriate
vegetation communities. Also, the construction of an enhanced lake shore environment
with protected islands and vegetation for bird breeding is intended not only to avoid
imposing additional environmental pressures on these species, but to improve the local
situation and to reduce environmental pressures in the general area.

Elements of the program intended to enhance the environment and reduced environmental
pressures include the regeneration of Open Woodland communities which are currently
sparse on the site, the creation of a new larger area of shoreline habitat around the
perimeter bund, the re-erection of old River Red Gums as stags and hollow-bearing trees for
nesting, supplementary planting of the Lake shoreline to provide additional refuge for birds
and amphibians which use these habitats, the creation of islands with trees and native
vegetation to provide safe nesting environments for birds, and the creation of rocky habitats
with crevices to provide habitat for a number of avifauna, reptiles and microchiropteran
bats.

3.4 HABITATS of ENDANGERED FAUNA

The NSW NP&WS Director-General's requirements under Section 92D(1)C(ii) of the NP&W
Act for this FIS include:

"a description of the habitats and potential habitats of endangered fauna in the study
area, describing habitat distribution in the study area and local distribution of these
habitats. Habitat critical to essential behavioural patterns of the endangered species
should be identified".
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3.4.1 LOCAL HABITAT DISTRIBUTION

The "habitats and potential habitats of endangered fauna in the study area’ have been
described in some detail above (Chapter 2; Table 3). The subject site (that is the area to be
disturbed by the proposed Lake Cowal Gold Project) does not support any specific or unique
habitat features or resources. Those present on the subject site are widespread throughout
the general locality and through the regional landscape. Furthermore, the subject site is
generally highly disturbed and contains few or no resources of particular value for
endangered species.

The only endangered species recorded from the site (the Freckled Duck) was noted feeding
in the shallows in the area which will be occupied by the proposed pit. Thus, the project
site itself provides a small portion of the potential feeding resources for this species.
Conversely, this site does not contain unique or unusual features, and Freckled Ducks are
likely to feed essentially anywhere within Lake Cowal and Nerang Cowal.

Whilst the Lake Cowal Gold Project area contains habitats and resources which may be
utilised by endangered fauna, the site itself supports a seriously degraded environment and
does not support any unique features or resources of particular value for endangered
species. In terms of the "habitats and potential habitats of endangered fauna in the study
area', the area which will be disturbed by the proposed Project is of relatively low value.
The features and resources present are widely distributed throughout the general locality
and no individuals of any endangered species are considered likely to depend upon those
resources or elements present within the Lake Cowal Gold Project site.

The Grassland habitats which could be of value to the Bush Stone-curlew and for food for
the Turquoise Parrot are extremely widespread throughout the general locality and through
the region. Similarly, the Open Woodland environments which are of value for the parrots,
honeyeaters and several of the other avifauna species, and possibly for the microchiropteran
bats (at least as foraging habitat), are widespread although patchy throughout the region.
The portions of these habitats which are present on the subject site are disturbed and of
relatively low value, and the Lake Cowal Gold Project intends to substantially supplement
these habitats as a result of the habitat restoration program.

In terms of local distribution, patches of degraded Open Woodland environments such as
occur within the Lake Cowal Gold Project site are widespread through the general vicinity.
The shoreline of Lake Cowal in the vicinity of the Project is sparsely vegetated, containing
little of value for endangered species. Those endangered birds which utilise shoreline
habitats (such as the Australasian Bittern, Painted Snipe and Black-tailed Godwit) require
dense vegetation for shelter which is not present within the study area. The shoreline also
supports a sparse stand of River Red Gums which provide some resources for native fauna,
particularly hollows for nesting and limbs for perching Those resources present on the Lake
Cowal Gold Project site comprise a small proportion of those present around Lake Cowal,
and the proposed habitat restoration program will involve the re-erection of large trees on
the new perimeter bund.

3.4.2 CRITICAL HABITAT

As noted in earlier discussions in this FIS, the subject site does not support "habitat critical
to essential behavioural patterns of the endangered species". The habitats and resources
present on the subject site are widely distributed and the site itself is relatively highly
degraded. It is therefore considered highly unlikely that any endangered species or
individuals of endangered species would be dependent upon the resources present
specifically on the Lake Cowal Gold Project site.

The site and the features present on it are not regarded as "critical to essential behavioural
patterns" of any endangered species, nor indeed of any fauna species at all. Furthermore,
the proposed habitat restoration program for the Lake Cowal Gold Project site is intended to
generate a number of elements which are of "critical’ value to some endangered species, and
which presently are lacking.
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The Director-General of NP&WS, under Section 92D(1)(c)(ii) of the NP&W Act, also requires:

3.5 DISPERSAL and MOVEMENT

"an assessment of dispersal or movement areas or routes of endangered fauna species
known or likely to occur in the study area and any existing or future barriers to

interbreeding opportunities between populations of endangered fauna within the local
area".

For the majority of the avifauna known from the general region around Lake Cowal and
those species being considered in this FIS, specific well-defined dispersal or movement
corridors are not known, either from within the Lake Cowal area or throughout their ranges
in Australia. However, many of these species are nomadic or migratory, moving generally in
response to the availability and seasonality of food. Most of the 'terrestrial’ bird species will
either range widely over the landscape searching for suitable food or move in response to
temporary abundances of food resources (such as flowering eucalypts). For these species,
no discernible movement corridors or routes are available and the Project is unlikely to
impose any "barriers to interbreeding opportunities between populations'. Indeed, given the
proposed habitat restoration program, it is likely that the completed mine site will improve
the ability for fauna to move around the local environment.

For many of the waterbirds, similar large scale migratory or nomadic movements arise as a
result of changes in water quality and water availability. Wetland birds will move into and
out of Lake Cowal depending on local conditions and on the existence of rain and wetlands
elsewhere in NSW. In many instances, such migratory or nomadic movements will be
generally distributed throughout the landscape, and specific "dispersal or movement ...
routes" are unlikely to be able to be discerned.

However, Lake Cowal is one of three major wetlands which form a 'corridor' between the
Lake itself and the Lachlan River. Nerang Cowal is located immediately to the north and
northwest of Lake Cowal, and the Bogandillon Swamp is located midway between Nerang
Cowal and the Lachlan River. Wetland birds are likely to move between these waterbodies
under some climatic circumstances.

The proposed Lake Cowal Gold Project is not considered likely to impose any "future barriers
to interbreeding opportunities between populations of endangered fauna®. The mine and
associated structures will impact on only a very small portion of the local area and will not
prevent native fauna from moving generally throughout the landscape. However, there is
some potential for the powerline from Forbes to the mine site, which passes between Lake
Cowal and Nerang Cowal to impose a hazard for some species of native birds attempting to
move between these two wetlands. A detailed discussion of the impacts of powerlines and
'bird-strike' on native birds is provided in Chapter 4 of this FIS. Whilst there is the
potential for some mortalities of native birds to arise as a result of 'bird-strike' on the
powerline (possibly include endangered species), it is considered unlikely that the powerline
or the effects of 'bird-strike’ would impose a "barrier to interbreeding opportunities’, as only a
relatively few individuals of any species would likely be involved.
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4 IMPACTS of the PROPOSED DEVELOPMENT
4.1 ENVIRONMENTAL EFFECTS
Section 92D(1)(c)(iii) of the NP&W Act 1974 requires:

"a description of the actions and how they will modify the environment and affect
the essential behavioural patterns of the fauna in the short and long term where
long term encompasses the time required to regenerate essential habitat
components’.

4.1.1 THE PROPOSED DEVELOPMENT

This segment of the FIS provides "a description of the actions", as required under Section
92D(1)(c)(ili) of the NP&W Act 1974.

The proposed operation by North Mining Limited involves the development of a large low-
grade gold deposit on the western side of Lake Cowal in the central west of NSW (Figure 1).
The deposit will be mined by an open pit method, with the pit straddling the shoreline and
extending approximately 600m into the Lake and 350m across the adjoining plain.

To separate the open pit from Lake Cowal, a permanent pit protection bund will be
constructed. This will be a compacted earth and rock structure created from waste rock
generated from the pit, covered with topsoil and vegetated with local native plant species.
The bund wall will be approximately 2.96km long (extending approximately 1.1 km into the
lake) and will replace an existing 1.84km of shoreline. The bund is to be constructed in a
manner which will prevent significant erosion and will re-create the existing habitats along
the Lake Cowal shoreline. If the Lake is full or nearly full during construction of the bund,
a cofferdam will be created first and the bund subsequently constructed within the de-
watered area behind the cofferdam. In this instance, once the pit protection bund has been
constructed, the cofferdam will be breached and converted into a series of low islands,
modified for native fauna.

The main waste rock emplacement will be located immediately to the northwest of the pit
and will be enclosed within the perimeter bund for the operational facilities. The waste
emplacement will ultimately form a low constructed hill at this location, and will abut an
existing small knoll on its western side. Waste material will also be placed between the
perimeter bund and the pit.

The ore processing plant is to be located between the perimeter bund and the waste
emplacement southwest of the pit. There will be no discharge from any of the mine
operations from within the perimeter bund, and all discharge water generated on the site
from runoff or from operations is to be collected for use in the processing operation.

Four tailings storage cells of approximately 750m by 750m each will be located to the west
of the main mining operations. The tailings cells are to be used individually on a rotational
basis, with only one cell being used for discharge at any one time. The 3 remaining cells
will be de-watering, and will generally only contain self generated rainfall run-off. The
tailings will be enclosed within the perimeter bund, and there will be no discharge from the
tailings storages into Lake Cowal.

Power is to be supplied to the Project by a 132kv transmission line from Forbes which will
pass between Lake Cowal and Nerang Cowal, then down the western side of the Lake
(Figure 6). Supplementary water supplies are to be derived from a borefield to the east of
the Lake, with water transferred to the operations by pipeline. The pipe will be trenched
and buried between the borefield and the Project site.

The placement and relationship of the various facilities associated with the Lake Cowal Gold
Project are illustrated in Figure 2 and in Appendix 1.

The proposed gold mine also entails a substantial habitat restoration program at this
locality, as outlined in Section 5.1 of this FIS and in Appendix 10. In general terms, the
program will involve the creation of natural habitats over the areas to be affected by the
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proposed Project. This will enhance the local environment for native fauna by replacing the
current disturbed agricultural lands with a more natural environment. Particular elements
will involve:

e the breaching of the cofferdam to create small islands in Lake Cowal adjacent to the
perimeter bund, with these being vegetated using Lignum, Cane Grass, River Red Gums
and other appropriate plants;

e the planting along the perimeter bund of River Red Gums and Lignum and the re-
erection of large River Red Gums which have been felled during the mine installation
process;

e the generation of Open Woodland environments on the pit protection bund, the waste
rock emplacement areas, and rehabilitated areas covered by the ore processing facility;

e the waste rock emplacement will be established as a rocky habitat similar to that
naturally occurring on hills in the area (such as Wamboyne Mountain). A varied Open
Woodland community relating to topographic location will be encouraged over the waste
rock emplacement, with White Cyprus-Pine, Bimble Box, Dwyers Red Gum and
Spearwood at appropriate locations; and

o the tailings cells will be revegetated, with three of the cells supporting an Open
Woodland community and the fourth providing an ephemeral wetland. This latter
feature will collect all of the run-off water from the other three tailings cells.

4.1.2 ENVIRONMENTAL MODIFICATION

This segment of the FIS considers how the actions "will modify the environment' of
endangered fauna, as required under Section 92D(1)(c)(iii) of the NP&W Act 1974.

The proposed Lake Cowal Gold Project will involve substantial physical modification of a
small portion of the Lake Cowal shoreline and a relatively small area of the adjacent plains,
as detailed above. However, the areas to be affected are highly degraded and modified, and
do not provide special or 'critical' resources or habitats for endangered fauna.

In the Project area, the Lake shoreline is characterised by grassland and a scattered tree
cover of large River Red Gums, with occasional patches of River Red Gum woodland and
Lignum. The Lake Cowal Gold Project involves the removal of the existing shoreline and
associated features, re-erection of the large River Red Gums as stags along the new Lake
shoreline, creation of an extensive riparian community along the shoreline and the
generation of more extensive suitable habitat for the lake-dependent fauna. Thus, for those
species which utilise the shoreline habitats, the environmental modification which will arise
from the proposed gold mine will ultimately increase the area of suitable habitat and
resources.

With respect to the Lake environment, the Project will only involve a reduction in area when
the Lake is more than 40% full (by volume). The open pit and bund will occupy
approximately 1.4% of the surface area of Lake Cowal (when the Lake is full), thus removing
a small portion of this environment for native fauna. The lake habitat at the pit site is
described as Open Water with Cane Grass (dependent on water depth). There are no
Lignum stands in the water at this location, and only a few scattered trees are situated
within the water of the Lake when it is full. This contrasts significantly with the areas of
important bird breeding habitat in the northern part of Lake Cowal, some 2.5km or more to
the north of the Project area, which are characterised by dense and extensive Lignum
stands, and stands of River Red Gums within the Lake.

The area of Lake Cowal occupied by the open pit and protective bund will obviously decline
as the Lake dries out. Once the Lake is approximately 60% empty, the Project will not
occupy any of the inundated area. Although the Lake area which will be removed doubtless
provides some feeding resources for native waterbirds, detailed investigations of waterbird
activity on Lake Cowal over the last 6 years (Crome 1995) indicate that the habitats present
on the Project site are not of critical importance to any endangered wetland or wading birds
that occur or are likely to occur in the area.
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The proposed Lake Cowal Gold Project will involve the construction of waste emplacements,
tailings storages and infrastructure, as well as the ore processing plant on the plain
adjacent to Lake Cowal and the open pit. These activities will involve some environmental
modification and will replace the existing flat plain in this vicinity with a series of low, flat-
topped hills and the pit. The area to be disturbed and the majority of the surrounding
landscape have long been highly modified as a result of clearing for agricultural practices.
Consequently, the majority of the adjacent landscape consists of open paddocks with
scattered individual trees or small copses of remnant Open Woodland. A small stand of
native Open Woodland located on a small knoll west of the pit (‘Cowal West Hill) will be
substantially preserved by an alteration in the waste rock emplacement configuration
(Figure 2). A second small stand of Open Woodland near the southern end of the perimeter
waste emplacement will be retained by placement of the stockpile and bund to avoid the
total removal of this community (Figure 2).

The remainder of the area which is to be disturbed by the proposed activities comprises
open, cleared grazing lands. Most of the area to be covered by the waste rock
emplacements, processing facility and tailings storages consists of grassland with scattered
remnant trees, Whilst this landscape and environment provide some limited resources for
native fauna, the habitats available are widespread and in a considerably modified
condition. Given the intention of the rehabilitation program for the project, which is to
supplement the native vegetation communities in the area and to provide a substantially
more natural environment, the extent of environmental modification in this locality will be
limited. Indeed, at the conclusion of mining, the intention is to enhance the habitats and
resources of endangered species in the locality, and to thus provide a nett environmental
benefit.

In terms of the resource requirements of endangered native fauna known from or expected
to occur in the study area, the proposed Lake Cowal Gold Project does not appear likely to
involve modification of the local environment in a significant or adverse manner. None of
the endangered wetland and wading birds are known to breed in the vicinity of the Project
area, although some non-endangered native birds do breed in this location. The Project
area does not involve suitable habitat for the Australasian Bittern, the Painted Snipe -or the
Magpie Goose, and whilst species such as the Freckled and Blue-billed Ducks may possibly
feed in the vicinity, there will be no significant modification to their resource requirements.
There are no special or restricted resources for other endangered native wetland birds in the
vicinity of the Project area, and the completed rehabilitation program will increase resources
for species which may potentially occur in the vicinity.

Similarly, for the 'terrestrial’' fauna, the resources of relevance to species such as the
Painted and Regent Honeyeaters and the Turquoise, Swift and Superb Parrots are extremely
limited on the Project area. There is no evidence for these species being present and the
proposed development will not remove significant resources for these animals.
Furthermore, the rehabilitation program is intended to increase the resources present in the
area and to enhance the suitability of the environment for these species.

4.1.3 EFFECTS on "ESSENTIAL BEHAVIOURAL PATTERNS"

This segment of the FIS considers how the actions will "affect the essential behavioural
patterns of the fauna in the short and long term’, as required under Section 92D(1)(c)(iii) of
the NP&W Act 1974,

Whilst the clearing of trees and the modifications to the environment which will occur as a
result of a gold mine may usually be considered likely to "affect the essential behavioural
patterns of the fauna', the highly modified nature of the environment which is to be
disturbed by the Lake Cowal Gold Project limits the potential for such effects to occur.
Although there are endangered species present on Lake Cowal and in the general vicinity,
the highly modified nature of the environment in the Project area precludes the presence of
most of these species on other than an extremely transient basis. It is considered that none
of the endangered species discussed in this FIS will occur on the Project area other than
irregularly and for short periods, and many are considered unlikely to occur at all. The
Project area does not support resources or habitat "critical" to the survival of any of the
endangered species known from the area, and the proposed development is considered
unlikely to "affect the essential behavioural patterns” of any of the species discussed.
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By comparison to the annual duck shooting season, the likely impacts of the proposed Lake
Cowal Gold Project (including the effects of construction and the potential for animal use of
the tailings storages), are considered likely to insignificant and negligible, particularly with
respect to the waterbirds. Indeed, on the basis of the impact amelioration measures and
the habitat restoration program to be implemented, it is considered likely that no
individuals of any endangered species will perish, and that the nett short and long term
effect of the mine Project on the local environment and on the conservation of endangered
fauna in the region, will be positive. The same situation does not apply to the annual
shooting activities.

The potential for noise arising from the proposed Lake Cowal Gold Project to "affect the
essential behavioural patterns' of fauna in the area is considered in detail in Section 4.5. It
appears unlikely that noise from the operations, either continuous noise or episodic blasting
events, will have any adverse effect on the wetland birds or other species. There is no
indication that breeding of wetland species will be affected, but a monitoring program is
proposed to assess the significance of any responses to noise.

Similar considerations apply to the potential for impacts on "the essential behavioural
patterns’ of endangered fauna arising from the lighting of the Lake Cowal Gold Project and
from the creation of dust. There are no known cases from other mine sites throughout
NSW, including the nearby Northparkes Project, that the lighting associated with evening
activities in the mine area imposes any adverse impacts on native fauna in the vicinity.
Indeed, it is possible that microchiropteran bats (including endangered species) will utilise
the abundance of flying insects around the lights as a supplementary food resource. This
situation has been observed (pers obs) in the Hunter Valley.

Additionally, most of the operations at Lake Cowal will be conducted below the perimeter
bund which is intended to shield the Lake environs from the effects of noise, light and dust
from the operation. With regard to dust creation, the operation at Lake Cowal involves a
range of measures to minimise the creation and dispersal of dust. The high bund around
the mining operation and the use of water sprays to limit dust creation are considered
adequate to avoid any potential for adverse impacts on native fauna or their habitats in the
vicinity.

The tailings storages at the Lake Cowal Gold Project have the potential to "affect the
essential behavioural patterns' of endangered fauna which occur in the vicinity (detailed in
Section 4.3). The tailings storages will contain cyanide-laden water, and wetland birds
could possibly use the decant ponds for roosting or as sources of drinking water. There is
the possibility that endangered species may perish as a result of the ingestion of toxic levels
of cyanide or may become bogged in the tailings slurry prior to its drying out. Conversely,
the tailings storages at Lake Cowal are to be managed in a manner which will limit the
levels of cyanide and will also limit the size of tailings storage beaches. These and a range
of monitoring and supplementary (contingency) ameliorative measures will be implemented
as required at the Lake Cowal Gold Project site to avoid any adverse impacts upon
endangered wetland birds.

Whilst there is clearly some potential for an impact upon individuals of some endangered
species (see Section 4.3), it is considered unlikely that the tailings storages at Lake Cowal
would impose a significant effect on the "essential behavioural patterns” of populations of
endangered birds.

The proposed powerline from Forbes to the Lake Cowal Gold Project is to be located between
Lake Cowal and Nerang Cowal. This powerline also has the potential to impose impacts
upon the endangered native fauna of the area, particularly on large wetland birds. It is
possible that 'bird-strike' on the powerline will involve the mortality of endangered species,
particularly those large less mobile wetland birds known occasionally from the area (such as
the Magpie Goose and Brolga). The potential for these effects on individual birds and on
populations is considered in Section 4.3.

In terms of "essential behavioural patterns' of wetland birds, the powerline is considered
unlikely to alter the behaviour of species at Lake Cowal. Additionally, as discussed in
Section 4.3 and in Chapter 5, a series of mitigatory measures are proposed to limit or avoid
the potential for adverse effects of the powerline on endangered bird species or populations
in this locality.
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the potential for adverse effects of the powerline on endangered bird species or populations
in this locality.

For the 'terrestrial' fauna known from the general area or which may potentially occur on
the Project site, it is considered unlikely that the modifications to the environment or the
operation of the proposed gold mine will "affect the essential behavioural patterns" of any
species. The area is already highly degraded and the proposed habitat restoration program
involves the generation of a substantially improved environment and enhanced resources
for endangered species.

None of those 'terrestrial’ species known to occur in the vicinity or potentially present (the
Painted, Pied and Regent Honeyeaters, the Superb and Turquoise Parrots or the
microchiropteran bats), are likely to be dependent upon the resources and features present
in the existing environment on the Project site. Conversely, several of these species are
considered likely to benefit from the proposed rehabilitation program in the area, and there
may be an increase in populations of some of these species or an increase in their use of the
general locality following mine rehabilitation. The proposed gold mine at Lake Cowal is
considered likely to improve local conditions for several endangered species, and may "affect
the essential behavioural patterns" of species by enhancing their survivability in the region.

4.1.4 REGENERATION of "ESSENTIAL HABITAT COMPONENTS"

This Section of the FIS considers "the time required to regenerate essential habitat
components”, as required under Section 92D(1)(c){iii) of the NP&W Act 1974.

The proposed Lake Cowal Gold Project will involve the removal of very few resources of any
significance to native fauna and almost none of relevance to endangered species. Only a
very small area of remnant or regrowth Open Woodland is to be removed and a few large
River Red Gums along the Lake Cowal shoreline will need to be removed. The remainder of
the project area involves either grasslands with sparse scattered trees on the adjacent plain
or a small portion of open water and Cane Grass in the Lake itself.

In terms of "the essential behavioural patterns” of native fauna in the area, it is highly
unlikely that the degraded habitats and areas to be disturbed by the proposed Lake Cowal
Gold Project constitute "essential habitat components” for any species, endangered or
otherwise. Whilst various elements of the site doubtless provide resources for native fauna
(large hollow-bearing River Red Gums, Open Water, Cane Grass, the few patches of Lignum,
Dry Open Woodland, Grassland), none are restricted to the site, and endangered fauna
would not be reliant on those resources present. There is no evidence for the presence of
any endangered species on the site, with the exception of a single sighting of the Freckled
Duck.

Furthermore, as detailed in Chapter 5 of this FIS, a substantial program of habitat
restoration is an integral part of the mine proposal, and the final landform will support a
significantly greater array and density of "essential habitat components' than are currently
present. Some of these (eg rock crevices and shelters, sediment ponds, re-erected River Red
Gum stags with tree-hollows, islands in the Lake) will be created within the first 2 years of
mine activity, whilst others (Open Woodland patches, the abandoned pit walls) will either
become available at the conclusion of mining or will gradually develop over the ensuing
decades. Generation of mature Open Woodland habitats will require several decades,
although they may provide suitable resources for some species early in the regeneration
phase.

The area of fauna habitat to be disturbed by the proposed mine is limited and the extent of
"essential habitat components” for endangered species to be removed is negligible.
Conversely, the rehabilitation program for the mine site is intended to substantially
enhance resources for endangered fauna species.

4.2 HABITAT DEGRADATION

Under Section 92D(1)(c)(iii) of the NP&W Act, the Director-General of the NP&WS requires:
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The "location, nature and extent of habitat degradation” which will occur as a result of the
proposed development has been described in Section 4.1.

The environment in the vicinity of the proposed mine is highly modified and disturbed, and
little "habitat degradation’ is anticipated as a result of the Project. In addition, the habitat
restoration program for the Project is intended to enhance the local environment and will
provide an increased array and extent of habitat features of value for endangered fauna in
the area.

The final landscape design for the Lake Cowal Gold Project in intended to involve a decrease
in the "extent of habitat degradation” at this locality. The "likely effect [of "habitat
degradation’] on endangered fauna known or likely to occur in the study area” is discussed in
detail in Sections 4.1 and 4.3, and generally is regarded as likely to be negligible.

4.3 EFFECTS on ENDANGERED FAUNA
Under Section 92D(1)(c)(iif) of the NP&W Act 1994, the NP&WS Director-General requires:

"a description of the possible effects of the development on species of endangered
fauna known or considered likely to occur in the study area’.

The "possible effects of the development on species of endangered fauna" have been
discussed in Section 4.1 of this FIS, and are generally considered to be of little significance.
Considerable efforts have been dedicated to the design of an environmentally-sensitive
mining operation and to the creation of a substantial habitat restoration and enhancement
program to benefit the local environment and native fauna. The "issues of noise and its
impacts on endangered fauna' are considered in detail in Section 4.5 of the FIS, and it is
considered that the impacts of noise from the Project on native fauna in the vicinity,
including endangered species, will be negligible.

Generally, the proposed Lake Cowal Gold Project is considered unlikely to impose adverse
effects on endangered species. There are two elements of the Project, however, which could
affect some species, principally the wetland birds. The construction of a powerline to the
north of Lake Cowal and the operation of the tailings storages could involve "possible effects
.... on species of endangered fauna".

The tailings storages designed for the Lake Cowal Gold Project have the potential to impose
impacts on the native fauna of the area, although this has been addressed by a series of
protocols and actions to limit "the possible effects of the development on species of
endangered fauna®. Details of the potential impacts are provided below, and the measures
for preventing adverse impacts on native fauna are provided in Chapter 5 of this FIS.

If not carefully managed, impacts from the tailings storages may arise if animals use the
storages, either as a result of the toxic effects of cyanide in the tailings decant pond or by
animals becoming bogged in the muddy discharge beaches.

The first possibility for the tailings storages to affect endangered species relates to the
toxicity of the discharge water, associated with the levels of cyanide contained in the
discharge. Cyanide is the agent used to collect the gold during the processing of ores
extracted by the mining operations (McGill & Comba 1990). When cyanide concentrations
are high (>50mg CNwaD/L), there is the potential for adverse effects on native fauna if they
attempt to drink the water.

Evidence from gold mine operations in the United States of America includes high levels of
mortality amongst migratory waders in Nevada, associated with cyanide poisoning on
tailings storages (Hallock 1990; Kay 1990; Allen 1990; Schroeder 1990; Klepfer 1990).
Between 1984 and 1989, the total number of reported bird mortalities at cyanide-using
mining operations in Nevada, California and Arizona was about 9000, or 1500 per year
(Smith & Mudder 1995). In most instances, concentrations below 50mg CNWAD/L cyanide
do not appear to adversely affect animals (Hallock 1990), although mortalities have occurred
at levels as low as 10mg CNwaD/L (Schroeder 1990).
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do not appear to adversely affect animals (Hallock 1990), although mortalities have occurred
at levels as low as 10mg CNwAD/L (Schroeder 1990).

The potential for cyanide poisoning of waterbirds and other fauna at Lake Cowal is
considered relatively low because of the nature of the site and as a function of the proposed
management regime for the storages. In the first instance, a low concentration of cyanide
will be maintained in the tailings storages most of the time. Cyanide levels in the decant
ponds will be less than 50mg CNwAD/L more than 80% of the time, as a result of the
operational protocols for the Project and cyanide retrieval. The water discharged to the
ponds is required for re-use in the processing operation, and the prior retrieval of cyanide
and the maintenance of a small tailings decant pond are intended to optimise the return of
both water and cyanide to the system. This approach will minimise the risk for many native
fauna which may be attracted to the tailings storage.

The experience of many gold mines in Australia is that waterbirds are rarely attracted to
tailings decant ponds (Appendix 8). Conversely, a recent event at the Northparkes Mine
indicates that there is a potential for bird mortalities associated with tailings storages. In

this instance, over a thousand bird deaths were recorded, involving 19 species (no

endangered species were included amongst the mortalities). The mortalities appear to have
been associated with high cyanide levels in the decant pond. The levels of cyanide in the
tailings were derived from the processing of high copper-gold ore, and substantially
exceeded 50mg CNwAD/L (apparently as high as 300mg CNwAD/L.

The incident at North Parkes is currently being investigated in detail and is likely to have
arisen as a result of high levels of cyanide, the presence of a large decant pond, and the
absence of alternative large wetlands in the vicinity. Conversely, at Lake Cowal, cyanide
concentrations will be relatively low, the decant pond will be maintained at a small size, and
Lake Cowal provides a substantial and far more attractive resource (with respect to water
quality and habitat features) immediately adjacent to the tailings storage.

At Lake Cowal, the greatest likelihood of waterbirds attempting the use the decant ponds
would occur if and when Lake Cowal is dry and the ponds constitute the most substantial
local source of water. Conversely, in these situations, most of the wetland avifauna are
likely to leave the area. Most of the time, however, the Lake, which is both substantially
larger than the tailings decant ponds and is characterised by much better quality water, is
likely to constitute the preferred roosting site. At Northparkes, no such alternative exists.

Furthermore, a range of monitoring and impact amelioration measures are proposed for the
Lake Cowal Gold Project. If monitoring of the tailings storages indicates that native fauna
are being affected by the operation, several protocols will be implemented to avoid
mortalities. Details of the techniques to be applied are provided in Chapter 5 of this FIS.

The second potential effect on the behaviour of fauna species associated with the tailings
storages is related to the nature of the depositional beaches created. Immediately after
discharge, these are of a muddy consistency, and wetland birds could become bogged in
this material. This phenomenon has rarely been observed, however, and is addressed by
the proposed amelioration techniques discussed in Chapter 5.

In addition to designing the management and operation of tailings storages at the Lake
Cowal Gold Project to limit the potential for adverse effects on wetland birds (by maintaining
low concentrations of cyanide and a small decant pond), a series of supplementary
measures are proposed for implementation, if necessary. Details of approaches intended to
discourage birds from using the tailings storage areas are included in Chapter 5 of this FIS,
and broadly involve reducing the attraction of birds to the tailings storages or discouraging
them from remaining. These approaches are all intended to ensure that there will be no
significant adverse effect on native avifauna in the vicinity.

There is some limited potential that endangered species which may be encouraged into the
area by the habitat restoration program may use the tailings decant ponds as a water
source. Should there be an increase in numbers of endangered 'terrestrial' birds or
microchiropteran bats in the locality, there is the potential for these animals to use the
tailings storages for drinking water. This situation is considered of low likelihood, given the
availability of water in the area, but it will be monitored. If endangered 'terrestrial’ birds or
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The proposed powerline between Forbes and the Lake Cowal mine has the potential to
impact on some species of endangered wetland birds. The current proposal is for the
powerline to pass between Lake Cowal and Nerang Cowal (Figure 6), crossing a likely bird
movement corridor between these 2 wetlands. The process of installing the powerline is
unlikely to be of any relevance, as it is intended to locate the line away from known bird
breeding locations and the area to be affected by support structures is small. However,
there is some potential for 'bird-strike' on powerlines, particularly involving wetland birds
moving between Lake Cowal and Nerang Cowal.

For most aerial fauna, the striking of powerlines is unknown or is uncommon. This
phenomenon is considered unlikely to impose any adverse impact on the vast majority of
native fauna present throughout the general area. However, for a few species there is some
potential for adverse impact.

Large birds, particularly large wading or aquatic species, are known to be susceptible to
‘powerline strike'. Species for which mortalities associated with 'bird-strike’ on powerlines
have been recorded include the Grey Teal, Black-necked Stork, Australian Pelican, Black
Swan and egrets (ELCOM 1988; G Clancy pers comm). Magpie Geese have also been
recorded striking transmission lines in the wetlands north of Newcastle (SWC 1993). The
susceptibility of these species to 'powerline strike' appears to be related largely to their size
and relative inability to quickly avoid obstacles while flying. Other factors considered of
importance (Mayer 1978 in SWC 1993) include the location of the powerline between
wetlands, the intensity of low-level flight activity, and the characteristics of the transmission
line.

The significance of 'bird-strike' on transmission lines is partly related to their proximity to
important bird habitats, particularly wetlands. In this regard, it was recommended that the
Coffs Harbour/Grafton transmission line be located as far as possible from important
wetlands along its route (ELCOM 1988). Similarly, the Waratah West transmission line was
considered likely to adversely affect large avifauna, especially the Magpie Goose, and re-
routing of the line was suggested (SWC 1993). However, that report also noted that the
impacts of the line "on the Magpie Goose, and other waterbird species, is considered likely to
be minor ..". The Gibbs Inquiry (1991) concluded that, whilst some potential existed for
‘bird-strike' as a result of the proposed Coffs Harbour/Grafton transmission line, this
impact would not be "ecologically significant”.

Some of the waterbirds associated with Lake Cowal could potentially be adversely affected
by collisions with powerlines, as they are likely to move between Lake Cowal and Nerang
Cowal under certain circumstances or will migrate into and out of the area along the Lake
Cowal-Nerang Cowal-Bogandillon Swamp corridor, depending on regional climatic and
rainfall conditions. The most significant species in this respect are the Freckled and Blue-
billed Ducks and the Magpie Goose.

In considering the potential for adverse effects on wetland birds, the Shortland Wetlands
Centre (SWC 1993) note that powerlines are not generally considered to "present an obstacle
to smaller waterbirds such as ducks, as they appear to have few problems negotiating
transmission lines and seldom record flight avoidance reactions to transmission lines (Murray
& Winning 1992)". The Freckled and Blue-billed Ducks are small and highly
manoeuverable, and are considered likely to be able to avoid the powerline under most
circumstances. Conversely, the Magpie Goose is less manoeuvrable, and is considered at
greater risk (theoretically). However, the numbers of this species at Lake Cowal are
extremely low, and the likelihood of the powerline imposing significant adverse impacts on
the Magpie Goose is considered limited. The construction of a far larger powerline (330KV)
at Waratah West, in an area which supports a substantial population of the Magpie Goose
(>100 birds), is considered "unlikely to affect the Magpie Goose population” in that area,
given the low level of use of wetlands on one side of the transmission line, and "the low
collision rate of waterbirds with existing transmission lines" in the vicinity (SWC 1993).

Other endangered wetland or grassland species which occasionally occur in the area and
which could also be affected include the Brolga and Australian Bustard. However, the rarity
of these species in the region suggests that any such incidents would be negligible. The
raptors (Grey Falcon, Black-breasted Buzzard and Square-tailed Kite) and the Masked Owl
could also theoretically be affected by 'bird-strike' on powerlines, although there are no
known incidences of these species being affected. Furthermore, these species are highly
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manoeuverable and are active during the day, and the Owl is not known from the region.
The location of the line between Lake Cowal and Nerang Cowal is not likely to be of
particular relevance for these species.

There is the potential for collisions of wetland birds on the powerline between Lake Cowal
and Nerang Cowal, and there is doubtless some potential for endangered species to be
involved. Conversely, the flight characteristics of the species and their abundances at Lake
Cowal suggest that the likelihood of significant impacts is low. A detailed monitoring
program will be implemented following construction of the powerline (see Section 5.4), and a
series of impact amelioration measures which may be applied if necessary along the
powerline corridor is provided in Section 5.1.

4.4 SIGNIFICANCE of LAKE COWAL
Under Section 92D(1)(c)(iii) of the NP&W Act, the Director-General of the NP&WS requires:

“a discussion of the importance of Lake Cowal as a waterbird breeding habitat,
including migratory birds listed in the Japan Australia Migratory Birds Agreement
1981 and the China Australia Migratory Birds Agreement 1988. Consideration of
possible impacts on that habitat during mine development, operation and closure is
required. Consideration should be made to the values and significance identified by
the Australian Heritage Commission when the listing of Lake Cowal on the Register
of the National Estate”.

Lake Cowal is universally regarded as a wetland of major significance for avian fauna, in
particular for wading and wetland birds (Vestjens 1977; DWR 1990; Lane 1990; AHC 1992;
Rankine & Hill 1980). The high numbers of waterbirds and the intensity of breeding
activities qualify Lake Cowal as a 'wetland of international significance', according to the
criteria implemented by the IUCN. "Its natural condition, size and waterbird populations,
malke it one of the most important wetlands in South Eastern Australia” (Lane 1990).

The significance of Lake Cowal for waterbirds and as a conservation feature is related to its
size and essentially natural flooding regime, and to the variety of habitats and features
present. "Because of its size and unregulated water levels, Lake Cowal provides
opportunities for a number of waterbird breeding events involving very large numbers of birds,
yet it dries out frequently enough to produce high biological diversity next time it fills" (Lane
1990). Lake Cowal is not subject to artificial regulatory systems and essentially follows a
natural cycle of drying and refilling. The hydrological regime creates variation in vegetation
communities present and in the macroinvertebrate and fish fauna over time, contributing to
the value of Lake Cowal for breeding waterbirds.

In an investigation of waterbird breeding at Lake Cowal, relatively high breeding densities
have been recorded for some species of wading birds (Lawler 1989). In particular, the
intensive breeding activities of the night-herons, grebes, Hardheads, ibis and the Eurasian
Coot are characteristic of the Lake Cowal wetland bird community. Similarly, Lane (1990)
notes substantial numbers of some colonial breeding waterbirds at Lake Cowal. In 1989
and January 1990, the Straw-necked Ibis was the most abundant colonial breeding
waterbird, with 4000 and 1500 nests respectively. Other species with significant numbers
of nests at Lake Cowal include the Little Black and Little Pied Cormorants, the Rufous
Night-heron (with approximately 200 nests in January 1990) and the Whiskered Tern.
Vestjens (1977) also recorded a substantial number of birds in breeding colonies at Lake
Cowal between 1969 and 1976, with up to 60000 Straw-necked Ibis, 9000 Rufous Night-
herons and 7000 Whiskered Terns, along with considerable numbers of Sacred Ibis, Little
Black and Little Pied Cormorants, Australian Pelicans and Silver Gulls.

Several of the wetland species are listed on international conservation treaties to which
Australia is a signatory (Table 2), including JAMBA (the Japan-Australia Migratory Bird
Agreement), CAMBA (the China-Australia Migratory Bird Agreement), and BONN (the
Convention on the Conservation of Migratory Species of Wild Animals). Whilst a number of
those species listed on JAMBA and CAMBA breed on Lake Cowal, none have been recorded
as breeding in the vicinity of the proposed mining operation (Crome 1995; Lawler 1989). As
discussed elsewhere in this FIS, the site of the proposed mine operation is not characterised

GUNNINAH CONSULTANTS

w
=



ol

as of particular value for breeding waterfowl. The only species which has been recorded
breeding in the vicinity of the mining operation is the widespread and abundant Grey Teal.

The proposed mining operation has been specifically designed in order to avoid imposing
adverse impacts upon the environment, and the proposed habitat restoration program is
intended to enhance the potential for the survival and breeding of native fauna in the
vicinity. There is no measurable likelihood of impacts on the breeding potential for
endangered waterbirds, species listed on JAMBA and CAMBA or on any other waterbirds or
other species in the locality, and the Project is considered compatible with the conservation
of these species.

Previous sections of this FIS and the following Sections 4.5 and 4.6 provide detailed
"consideration of possible impacts on that habitat [‘waterbird breeding habitat’] during mine
development, operation and closure". As detailed elsewhere, the proposed mining operation
is predicated on the minimisation of potential impacts on the environment (by affecting only
already disturbed lands, by avoiding or minimising the discharge of water or contaminants
into Lake Cowal and by appropriate management techniques to control sediment discharge
and to prevent or limit wildlife use of potential contaminant sources such as the tailings
storages) and also on the approach of maximising the potential for habitat enhancement in
the vicinity. The habitat restoration program for the Lake Cowal Gold Project will involve
the re-creation of native vegetation communities, habitats and resources over a substantial
proportion of the Project area and will at its conclusion provide a substantially improved
fauna habitat over that which currently occurs. This may be particularly relevant for a
number of endangered species which will either be enticed into the area or will be provided
with a substantially improved resource base.

The listing of Lake Cowal on the register of the National Estate by the Australian Heritage
Commission (AHC 1992; Appendix 9) notes that "Lake Cowal is one of the most significant
waterbird concentration areas in nsw [sicl. It is an important site for migratory birds, and
supports a high diversity of bird species with 172 species recorded in the area, including a
breeding population of 82 species, of which 38 are waterfowl," (Appendix 9). The AHC listing
is based on existing reference material (Goldney & Bowie 1987; Schwinghamnier 1987;
Vestjens 1975, 1976, 1977), and the substantial database prepared for the Lake Cowal Gold
Project (see Appendix 9). Nonetheless, the register of Lake Cowal as an important waterbird
breeding environment appears warranted and has been recognised in the EIS for the Lake
Cowal Gold Project (NSR 1995) and in this FIS.

In recognition of the high conservation value of Lake Cowal, the proposed Gold Project has
been specifically designed to enhance and restore native habitats on the mine site and in
the immediate vicinity. It is intended that the Project area provide enhanced resources for
endangered species, including waterbirds, after completion of mining and rehabilitation
operations.

4.5 IMPACTS of NOISE on FAUNA
Under Section 92D(1)(c)(iii) of the NP&W Act, the Director-General of the NP&WS requires:
"a discussion of the issue of noise and its impacts on endangered fauna'.

The literature regarding "the issue of noise and its impacts on endangered fauna' within
Australia appears relatively sparse, but a substantial body of information is available from
the United States of America. Investigations have principally been related to the impacts of
aircraft overflights on fauna (especially birds), and to the use of sound to discourage birds
from using facilities (‘hazing’).

In general terms, the impacts of helicopter and aircraft overflights appear to be of little
concern to native wildlife. Hockin et al (1992) report that Red-tailed Hawks in Britain
readily habituated to helicopter overflights, and that "least terns were found to nest on take-
off pads of harrier jets despite their frequent use (Altmann and Gano, 1984). It is also
relevant to note that in the United Kingdom many of the Sites of Special Scientific Interest
controlled by the Ministry of Defence and used as training areas and artillery ranges support
diverse breeding bird populations (Fuller, 1982)". Ellis et al (1991) reported that the
responses of birds to "real and simulated mid- to high-altitude sonic booms were often
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minimal and never appeared productivity limiting", and Andersen et al (1989) concluded that
"aircraft overflights are often initially startling, but animals generally adapt to them very well
under most circumstances".

The use of noise to discourage birds from using certain facilities or sites appears to have
been generally unsuccessful. Jeffress (1990) reviewed the use 'hazing' techniques as on
avian deterrent on cyanide ponds at gold mines in the USA, and concluded that "sound
devices have had a very limited overall effectiveness as deterrents to waterfowl'. The use of
radio-controlled boats and planes, pyrotechnics, cannons, rock music, avian distress and
predator calls, sirens, whistler bombs and a range of other devices have failed to have other
than a very short-term effect on waterfowl (Allen 1990; Jeffress 1990). In one instance, the
use of 10 automatic acetylene-based bird scarers along an airport runway "proved effective
Jor 1 week, after which birds even started perching on them'" (Hockin et al 1992).

At the Temora Gold Mine (Gidginbung NSW), a pair of Peregrine Falcons have been reported
nesting in the open pit (C Doon pers comm). This pair apparently bred successfully and the
nest site was subsequently destroyed by a 'pit pushback’, which had been delayed until the
young Peregrine Falcons had been fledged. This pair of Falcons subsequently built a new
nest elsewhere in the open pit and there are presently three nesting pairs of Peregrine
Falcons within the active Temora Gold Mine pit. Blasting occurs 2-3 times per week and
these species appear essentially undeterred by blasting and mining operations in line of
sight from their nest locations (C Doon pers comm). By comparison, the main waterbird
breeding habitats at Lake Cowal are some considerable distance from the mine site (>2km)
and will also be shielded from mining operations and blasting activities by the depth of the
pit and by the perimeter bund.

The adverse impacts of noise on wildlife appear, therefore, to be minimal. The waterbirds
and other fauna in the vicinity of the proposed mine at Lake Cowal are certain to rapidly
become habituated to the general noise associated with the mine operations, including
blasting activities, and the distance of the main breeding sites for waterbirds at the Lake, as
well as the protection provided by the perimeter bund, will render the noise impacts
insignificant.

4.6 POTENTIAL IMPACTS
Under Section 92D(1)(c)(iii) of the NP&W Act, the NP&WS Director-General requires:

"a discussion of the potential impacts of mining operations on water quality,
endangered fauna and habitat within Lake Cowal. This should include discussion of
the potential impacts of draining water out of Lake Cowal for use in the mine,
discharge of water into the Lake, and the possible effects of leakage of saline water
through the bund wall after mining is completed".

The proposed "mining operations"” at Lake Cowal have been specifically designed to avoid the
discharge of water or contaminants into the Lake from the active mining and processing
areas. All run-off and drainage water from the operational area of the mine and the tailings
storages is to be collected and used within the operation. The project "will be a net
consumer of water, even under extreme rainfall years", requiring additional water to that
generated on-site for processing and maintenance requirements (NSR 1995).

The first stage of the mine operation will be the construction of a cofferdam into the Lake,
followed by the pit protection bund. Once the perimeter bund and water management
structures have been constructed, the only discharge from the mine will be of rainwater
which falls on the outside of the bund. Rainfall runoff from the external faces of
embankments will be released to Lake Cowal after treatment in settling ponds to capture
sediment, except for that portion within the Lake which will discharge directly. During
construction, stringent erosion control measures are to be adopted, to minimise the
discharge of sediment or contaminants into the Lake or adjacent watercourses.

Specific measures will be applied to the borefield pipeline across Lake Cowal, if excessive
sediment disturbance and turbidity arise during the pipeline installation (see Chapter 5). It
is intended to trench and bury the pipeline across the Lake, using a barge. However, if
excessive sediment discharge is generated by trenching when the Lake is full, the pipeline
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will simply be laid on the Lake bed, and subsequently trenched and filled when the Lake
dries out.

The perimeter bund is to be vegetated as rapidly as possible, to limit erosion or sediment
discharge. Any sediment derived from the bund during the early stages of stabilisation
(prior to establishment of the protective vegetation cover) will be contained within the
cofferdam. The intention, therefore, is to avoid sediment discharge into the Lake, and
consequently to limit or avoid impacts on water quality from increases in turbidity.

The design of the project as a 'zero-discharge' operation is specifically intended to avoid "the
potential impacts of mining operations on water quality”. As noted in the EIS (NSR 1995),
"all water on active mine areas will be contained and recycled under all foreseeable
conditions" (Appendix 1). No significant adverse impacts on water quality are anticipated as
a result of the proposed "mining operations" at Lake Cowal.

Similarly, the Lake Cowal Gold project has been designed to avoid "potential impacts” on
"endangered fauna and habitat within Lake Cowal'. The project is located in an area of little
significance for endangered fauna, the surrounding landscape is already highly modified,
and an array of rehabilitation and habitat enhancement measures will be implemented to
improve the value of the site for endangered fauna in the medium to long term. The
"potential impacts” of noise, dust, lighting and the tailings storages (due to cyanide or 'boggy
beaches’) have been addressed in other sections of this FIS, and a range of monitoring and
impact amelioration measures are proposed to minimise or prevent adverse impacts being
imposed on native fauna.

The Lake Cowal Gold Project does not propose "draining water out of Lake Cowal for use in
the mine".

As discussed above and as detailed in the EIS, the Lake Cowal Gold Project will not involve
the "discharge of water into the Lake" from the "mining operations’. A small amount of
rainfall run-off will be generated from the external surfaces of the bunds around the mine
site, and this will be released into the Lake via natural drainage lines, after treatment in
settling ponds. These waters will not contain contaminants derived from the "mining
operations", and no adverse impacts on the natural environment are anticipated.

Consideration of "the possible effects of leakage of saline water through the bund wall after
mining is completed’ has been documented in the EIS (NSR 1995), and the likelihood of this
circumstance arising is regarded as negligible. The bund is to be constructed to high
standards, and will be topsoiled and vegetated early in the mining operation process. The
rates of inundation into the pit compared to rates of evaporation and the source of the pit
water (being primarily groundwater) indicate that the water level in the pit will always be
below that of the Lake bed, with a maximum level approximately 20m below the bed of the
Lake. Consequently, there is no possibility of the saline pit water 'leaking' through the
bund, or entering the Lake by any other means.

Furthermore, even if saline water was to 'leak’ through the bund after mining, the level of
dilution and the slow rates which would be involved are entirely unlikely to have the
potential to impose any adverse impact on the fauna of the Lake.
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5 AMELIORATION, MONITORING and LICENSING
5.1 IMPACT AMELIORATION

With regard to the proposed development, Section 92D(1)(c)(iv) of the NP&W Act 1974
requires:

"details of the measures to be taken to ameliorate the impacts".

The proposed Lake Cowal Gold Project is located within a highly modified landscape. Most
of the general area has long been cleared of native vegetation, with only relatively small
stands of regrowth forest and Open Woodland remaining. Only a small proportion of the
Lake itself (1.4%) will be affected by the proposed mine, and the operation area is designed
as a 'zero-discharge' facility (ie all water and contaminants are to remain on the Project site).
The potential for adverse impacts on the local environment and on native fauna is limited by
the condition of the existing environment and by the specific design elements of the
proposed development.

The most significant impact amelioration measure which has been applied to the Lake
Cowal Gold Project is that the operation (including the open pit, waste rock emplacements,
tailings storages and processing plant) is designed to contain all potential contaminants.
There will be no discharge of water or associated contaminants from the operations area
into the surrounding environment. The Project will be a nett importer of water, and there is
no requirement for any discharge, even under high rainfall conditions. This approach has
eliminated a significant proportion of the potential impacts which might otherwise have
arisen from the development.

Furthermore, because of the highly modified and degraded nature of the landscape in which
the Project is located, the area of natural habitat and vegetation communities which are to
be disturbed by the proposed mine is extremely limited. Most of the area to be disturbed
(and most of the general landscape) is characterised as cleared agricultural grazing land,
with only relatively small areas of remnant Open Woodland to be affected. The main waste
emplacement in the northern part of the Project area has been altered in configuration to
preserve a proportion of the Open Woodland on a small knoll ('Cowal West Hill) at this
locality.

A significant element of the Project is the regeneration of the natural vegetation
communities and fauna habitats which once characterised the area but which are presently
extremely limited in the local landscape (Section 5.2). In this regard, the Project is
considered likely to provide significant beneficial impacts for fauna in the immediate
locality, rather than impose negative effects.

Nevertheless, there are features of the proposed development which may potentially impose
adverse impacts on the local environment or on native fauna which use it (see Chapter 4).
Several of these have been addressed by specific design measures intended to avoid or
minimise their imposition on native fauna or fauna habitats. In these instances (the
operation of the tailings storages, the powerline from Forbes and the outer surface of the
perimeter bund), monitoring of any impacts which may arise will continue throughout the
life of the mine (Section 5.4), and supplementary amelioration protocols will be implemented
as necessary.

An array of impact amelioration measures are proposed for the gold mine at Lake Cowal,
including:

¢ the application of environmentally sound construction methods for the whole of
the operation. These will include the use of sediment discharge control
measures wherever stormwater run-off from disturbed surfaces into the
surrounding environment is to occur. On the outside of the perimeter bund
which is to surround the whole of the operation, the use of hay-bale filters, silt
fences and/or séttling ponds may be required in appropriate locations to avoid
the discharge of sediment into adjacent water courses or into the Lake. These
features will be required primarily during the construction phase and prior to
the generation of native vegetation communities on the outer bund surfaces.
Similarly, on the inner side of the bund, the use of sediment discharge control
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measures may be required to control the movement of sediment within the
operations area;

construction of the perimeter bund within the Lake itself will also require
sediment discharge controls during the construction phase, particularly if the
Lake is high and the bund is to be constructed within the water body. Under
this scenario, a cofferdam is to be constructed beyond the desired location of
the bund, which will contain any sediment discharge from the bund itself. The
level of sediment loss from the cofferdam will also be monitored, and if
excessive sediment discharge is occurring, a silt curtain within the body of the
Lake, outside the cofferdam, will be employed to contain the sediment;

all exposed finished soil surfaces are to be revegetated as rapidly as possible.
To minimise the loss of sediment from finished soil surfaces, a combination of
mulching, cover crops and/or the use of fibre matting will be applied, as
appropriate. These measures are intended to minimise the quantity of sediment
discharge and thus ameliorate the potential for adverse impacts on local
watercourses and ultimately on the Lake itself;

as the whole of the operation is to be contained within a bund and is designed
as a 'zero-discharge' facility, there appears little requirement for specific
bunding of potential contaminants (such as fuels, oils, chemicals etc). However,
the plant, fuel storage facilities and reagent areas will be separately bunded for
added security, and to control the extent of any discharge should a spill occur.
A set of specific protocols will be generated to manage any spills or accidents
which occur;

the potential for adverse impacts to be imposed on the Lake or neighbouring
vegetation communities by the discharge of dust from the mining operation will
be addressed by the dust control measures detailed in the Environmental
Impact Statement for this proposal (NSR 1995). Primarily, these involve the
watering of exposed dust-generating surfaces, the perimeter bund which
confines the mining activities, and the progressive vegetation of finished soil
surfaces throughout the Project area;

the potential for adverse impacts, particularly for waterbirds, which may arise
from lighting associated with the proposed mining operation will be
substantially addressed by the main perimeter bund. This is intended to shield
the surrounding environment both from the discharge of water and
contaminants from the site and from the effects of noise, dust and lighting.
Once the perimeter bund has been constructed, mining operations and all
activities within the mine area will be conducted below the top of the bund.
This approach, and the distance of the mining operation from the main
waterbird breeding areas for most of the native birds of Lake Cowal, will
ameliorate the potential impacts of mine lighting. For other endangered
species, no impacts are expected, although microchiropteran bats could
potentially forage around lights which attract flying insects;

the potential impacts of noise generated from the proposed mining operations
on native fauna, particularly on the wading birds associated with the Lake, has
been addressed in detail in Section 4.5 of this FIS. The general noise levels
associated with the proposed operation are unlikely to adversely affect the
native fauna of the area, and birds are known to become habituated to noise of
various types. Although the blasting of rock involves an intense {short-term)
noise, this will be ameliorated by the perimeter bund. Blast size will be limited
and pattern controlled to minimise ground vibration. It is considered highly
unlikely that even this activity will adversely affect the native species in the
locality, nor will it impact upon breeding activities of waterbirds in the Lake.

The main impact amelioration measure for noise emanating from the mine
project involves the construction of a sound bund 10m above the general
workings. Monitoring of the breeding and feeding activities of birds during mine
activities (particularly blasting) will be conducted to provide information
regarding the impacts of these activities (none are expected). Potential
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amelioration measures which may be applied, should blasting or other noise
generating activities be proved to impose an adverse impact upon native fauna,
will include the careful timing of blasting to minimise the disturbance to native
fauna in the area (eg at certain times of the day), and possibly the
discouragement of animal activity in the vicinity at the time of blasting
activities. Pre-habituation of waterbirds to noise by the use of less intense
sounds will also be considered;

there is some potential for impacts. on native birds arising from the use of the
tailings storages on the Project area, as discussed in Chapter 4 of this FIS. The
principal impact amelioration measure which is to be implemented on the Lake
Cowal Gold Project has been the design of the tailings storage as a four-cell
operation, rather than the usual single large facility storage. The cells are to be
used for the deposition of tailings sequentially, with only one of the four cells
operating at any time. This design has been adopted to limit the size of the
decant pond and also to limit the size of the tailings beaches (which are of a
muddy consistency and may potentially bog birds which land on it).

A detailed monitoring and impact management plan will be prepared for the
Lake Cowal Gold Project to avoid or pre-empt any potential of an incident such
as that at the Northparkes Mine.

Other impact amelioration measures which are to be implemented on the
tailings storages at the Lake Cowal Gold Project will include:

* minimisation of the size of the decant ponds, to limit the area of 'attraction’
for wetland birds;

¢ the control of cyanide levels in the decant pond (by removal or destruction of
cyanide prior to discharge, by dilution using cyanide-free water and/or by
management of the processing activities in the plant) to ensure that cyanide
levels in the decant ponds remain below 50mg CNwAD/L wherever possible;

e increased monitoring and vigilance when CN levels exceed 50mg CNWAD /L;
s provision of a hovercraft to rescue birds from the tailings storages;

A detailed program of contingency measures will be provided with the tailings
management plan prior to initiation of tailings operations. Possible impact
amelioration measures which will be provided as contingency plans (to be
implemented if proved necessary subject to monitoring of bird activity and to
additional investigation of their practicability, necessity and efficiency) include;

¢ the use of plastic drums tethered by floating rope on the pond surfaces to
reduce the likelihood of waterbirds landing on the ponds;

e the installation of cables above tailings storage beaches fitted with reflective
streamers and flags to discourage birds from landing on the beaches;

* the use of lighting of the tailings storage beaches to discourage wading birds
from landing at night;

e the active discouraging of birds using propane gas guns or other 'hazing'
techniques on an irregular basis (if used regularly or frequently, these
measures appear to be ineffective);

e the reduction of cyanide levels to <50mg CNwAD/L using cyanide destruction
methods or the optimisation of process parameters;

¢ decant reclaim ponds which are used to collect or store highly contaminated
water will be closely monitored, and if necessary will be permanently netted.
A range of net-sizes may be necessary to prevent small birds from gaining
access to the ponds, with netting extending to the ground to deny access to
small birds. In addition, ponds may need to be fenced if monitoring
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indicates their use by 'terrestrial' mammals, microchiropteran bats,
amphibians or reptiles.

« the use of extensive netting of the tailings storage decant ponds, to prevent

access by birds. This approach has been employed over extensive areas in
the USA (Allen 1990; Klepfer 1990; Schroeder 1990) and can prevent most
waterbirds from accessing the ponds;

e if use is being made of the decant ponds by other bird species (such as

Regent Honeyeaters or other 'terrestrial' species attracted into the locality by
the habitat restoration and rehabilitation program), alternative water sources
in more appropriate and more attractive localities may provided and
maintained to satisfy the requirements of these species (ie the provision of
alternative wetlands);

large River Red Gums which are to be removed from within the proposed
Project area are to be salvaged and re-erected on small islands created from the
cofferdam, or along the final pit protection bund, as breeding and roosting
resources for native fauna. These dead trees will provide perch sites and
potential nest sites in hollows for native birds and microchiropteran bats while
the regeneration plantings of River Red Gums along the outer bund perimeter
mature;

the proposed pipeline from the Bland Paleochannel borefield (to the east of
Lake Cowal) is to be laid in a covered ditch across the land surface to the
eastern border of Lake Cowal. It will then be laid in a trench on the Lake
bottom, and buried. No adverse impacts on native fauna are considered likely
to arise from the proposed activity on land, as the habitats along the corridor
are already disturbed. However, standard impact amelioration measures
(minimisation of tree and native vegetation removal, sediment and waste
controls) will be applied along the route. Within the Lake, the generation of silt
and sediment is considered likely to be of only very localised and transitory
relevance for native fauna in the Lake. However, the operation will be
monitored and if excessive sediment is generated, the trenching approach will
be abandoned in favour of temporarily laying the pipeline on the Lake bed, or a
silt skirt can be provided around the barge to control the discharge of sediment
as a result of the trenching and filling operation,

the potential for the powerline from Forbes to the Lake Cowal Gold Project to
impose adverse impacts on endangered fauna has been discussed in detail in
Chapter 4 of this FIS. The proposed powerline crosses open cleared
agricultural land between Forbes and the northern edge of Lake Cowal, and
then passes between Lake Cowal and Nerang Cowal before heading south to
the Project area. Because Lake Cowal and Nerang Cowal, along with the
Bogandillon Swamp to the north, provide a substantial corridor of wetlands for
wading and wetland birds in this region, and because of the ephemeral nature
of these wetlands, there is likely to be substantial bird movement between them
at times.

To ameliorate the potential impacts of the powerline, particularly in relation to
'bird-strike', a number of measures are proposed, including:

o adhere generally to the proposed powerline route, which avoids known
breeding sites of the wetland birds of Lake Cowal and Nerang Cowal;

e the use wherever practicable of existing trees and wind breaks to shield the
powerline and to force moving birds to fly up and over it;

e the use of large diameter cables for the powerline between Lake Cowal and
Nerang Cowal rather than fine cables (which are 'invisible’) to provide better
opportunities for native birds to see and avoid the cables;

e establishment of a monitoring program along the length of the powerline
between Lake Cowal and Nerang Cowal to identify areas which are
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generating problems with 'bird-strike’. This monitoring program may trigger
supplementary protocols where 'bird-strike' is identified as a significant
problem.

Additional protocols which may be implemented will include:

e the planting of tall eucalypts in the vicinity of the powerline at locations
identified as constituting bird movement corridors between Lake Cowal and
Nerang Cowal;

» the use of balls and streamers on the powerline cables to highlight their
presence and observability for migrating or moving birds;

5.2 HABITAT RESTORATION

Under Section 92D(1)(c)(iv) of the NP&W Act 1974, the Director-General of the NP&WS also -

requires the provision of detailed information on:

"any habitat restoration proposed for the study area, includihg the expected time
taken to restore habitat, any proposals or opportunities to improve habitat and the
likely impact on fauna, particularly during the time the habitat is being restored.”

The proposed Lake Cowal Gold Project has been designed with a substantial "habitat
restoration” program as a central feature of its operation and as a tangible contribution to
the local environment of native fauna. The existing landscape is significantly disturbed and
modified, having long been cleared and degraded by agricultural and horticultural activities.
The proposed rehabilitation program for the site involves restoration of natural habitats and
communities over portions of the site (re-creating natural habitats in areas where they are
currently absent), and the provision of supplementary resources for endangered species in
the vicinity.

Details of the "habitat restoration" program proposed for the Lake Cowal Gold Project are
provided in Appendix 10. In summary, the proposed "habitat restoration” concepts will
include:

e generation of Bimble Box Woodland on three of the completed tailings storage
cells, on the lower slopes of the perimeter bund, on the slopes of the waste
emplacements, and around the pit and other disturbed Project areas;

e creation of an ephemeral wetland on the remaining tailings cell, being
supplied by run-off from the other 3 cells;

e the establishment of a White Cypress-Pine/Spearwood/Dwyers Red Gum
Open Woodland (as exists on Wamboyne Mountain) on the upper slopes and
tops of the waste emplacements;

» establishment of an enhanced riparian community around the newly created
Lake shore {on the outer surface of the perimeter bund), involving re-erection
of large River Red Gums as stags, the planting of River Red Gums and Lignum
along the shore and on islands constructed from the cofferdam, and
supplementary plantings of Lignum and Cane Grass on the islands and
shallows along the shore;

¢ retention of the pit as a deep saline lake with rocky sides and crevices.
The restored and enhanced habitats will provide potential resources for a range of native
fauna, including endangered species. Particular resources and features of relevance
include:

e Superb Parrot - River Red Gums for roosting, woodlands for feeding;

e Turquoise Parrot - Open Woodland trees for nesting, grasslands for feeding;
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s Pink Cockatoo - Cypress Pines for feeding;

s Regent Honeyeater - eucalypts (particularly Red Ironbark, White Box and
Yellow Gum) as a food resource;

* Painted Honeyeater - Mistletoe for feeding;

« wetland birds - River Red Gum stags for roosting and/or nesting, islands for
shelter and feeding, and in some cases for breeding, dense shore vegetation
for shelter and breeding;

¢ microchiropteran bats - tree-hollows in River Red Gums and eventually Open
Woodland trees for roosting, and Open Woodland for foraging. The pit walls
will also provide roosting sites for endangered microchiropteran bats.

The main principles which guide the habitat rehabilitation programs during mine operations
and as a long-term goal of the decommissioning of the Lake Cowal Gold Project include:

» maximisation of the diversity of habitats re-created, as a means of optimising
the numbers of species and individual animals which may ultimately

recolonise the site;

e re-creation of natural habitats (such as native grasslands or woodlands)
which have been modified or destroyed throughout the region as a result of
agricultural activities. This approach should be recognised as a significant
contribution to habitat enhancement and involves a substantial improvement
(for native fauna) over the current situation;

o the generation or re-creation of specific habitats or resources for endangered
species, to improve their local and regional conservation prognosis;

o the use of local shrub and tree species to provide an increased area of
relevant habitats and resources for native fauna;

e protection of creeks and watercourses, and of other potential amphibian
habitats, in the vicinity of the operating and decommissioned mine site.

Rehabilitation of the Project area is intended to enhance the local environment, and to leave
the area with locally valuable fauna habitats. The main features of the final terrestrial
environment will include the waste emplacements (to be used as the basis for new 'matural
hill habitats on the Lake shore), the tailings storages (to form low hills and be used for Open
Woodland/grassland and wetland habitats), the bunds {to be vegetated with Open
Woodland communities), and the pit (to be left as a saline lake).

Specific habitats which can be created on the waste emplacements include:

e ‘rock-on-rock’ habitats, with exposed rocks and boulders creating complex
crevices and rock shelters, which are of particular relevance for reptiles and
small mammals. These features would be most appropriate on the northern and
eastern sides of the waste emplacements, on the basis of prevailing weather
conditions. One possible approach in this regard would involve the inclusion of
reject pipes or culvert materials, built into rock slopes to provide 'tunnels' and
‘caves' for microchiropteran bats or large reptiles as shelter;

e the possibility of creating rock cliffs or slopes for the use of species such as rock
wallabies (which require substantial boulders, crevices and caves for shelter),
microchiropteran bats (some of which use rock crevices and caves for roosting),
and the Peregrine Falcon (which requires cliff ledges for breeding sites) will be
explored; and

« the planting of appropriate trees and shrubs for endangered bird species (eg
plantings of Yellow Box and White Cypress-pines trees as a food resource for the
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Pink Cockatoo, plantings of mallee and melaleuca thickets for Gilbert's Whistler
etc).

The establishment of resources of particular value for certain native fauna species
(especially endangered fauna) is a feature of the habitat restoration program proposed for
the Project site. Specific protocols which would be of benefit to particular species are noted
above. Habitat enhancement for amphibian species is also possible, involving the creation
of watercourses and wetlands, and the provision of specific resources (such as rocks and
logs for shelter) along creeklines and adjacent to ponds and dams.

As for the terrestrial landscape at Lake Cowal, the Lake shore habitats in the general
vicinity of the proposed gold mine have long been substantially altered from their original
condition. The shore currently consists of grazed grassland, with a thin band of River Red
Gums along the foreshore and occasional patches of Lignum and other wetland plants.

The most significant feature of the proposed gold mine with respect to Lake Cowal will be
the extensive perimeter bund to be constructed around the pit. This feature, which will be
approximately 3km long and will extend up to 1.1km into the Lake, will present an
extensive 'mnew’ Lake shore (replacing an existing 1.84km of shoreline). The bund will be
constructed with a gentle slope, to provide long-term stability and to reduce the potential for
erosion.

Habitat restoration along the bund will aim to create an enhanced Lake shore habitat, with
plantings of Lignum (to provide shelter for a range of waterbirds and amphibians), ungrazed
grassland on the bund dominated by native grasses and shrubs (to provide enhanced
habitat for native fauna), and substantial plantings of River Red Gums. Large trees which
must be removed from the mine area are to be retained and installed either as dead stags
along the bund shoreline (to provide roosting habitat for birds) or perhaps laid near the
shoreline (to provide shelter for amphibians).

The cofferdam will be breached and modified to create a series of low islands near the bund,
with Lignum, Cane Grass and eucalypt stags and live trees, for wetland birds to use as
nesting havens. If construction of the cofferdam is not required, the islands should be
created anyway during construction of the perimeter bund.

Practical constraints on subsequent uses of the pit include fluctuating water levels and
varying water quality. The pit will be subject to groundwater inflow, and will gradually fill
over the ensuing 50 years. The groundwater is moderately saline, and water quality in the
pit will consequently vary according to the quantity of fresh water entering the pit, either as
rainfall or run-off. The water in the pit will be saline, and the water level at maximum fill
will be approximately 20m below that of the Lake.

The pit will doubtless provide some habitat for native fauna. Waterbirds may be able to use
the water edges for foraging, and the rock ledges of the pit walls will provide nesting sites for
some species (microchiropteran bats and raptores). The value of the pit as a foraging
resource will depend on the water quality, and the densities of aquatic fauna and flora.
Additionally, the species of aquatic fauna and flora which could be introduced to the pit will
depend on water quality and salinity. '

Other features of the pit which may be of value for native fauna (including endangered
species) involve the rock walls. Small holes and crevices will be used by reptiles and
microchiropteran bats, and steep cliffs may be used by species such as the Peregrine Falcon
(as is the case at the Temora mine). Creation of these features should be encouraged during
the excavation of the pit.

5.3 PROPOSED MEASURES

Under Section 92D(1)(c)(iv) of the NP&W Act 1974, the Director-General of the NP&WS also
requires this FIS to provide detailed information on;

"any measures proposed to reduce possible effects of the development on any local
populations of endangered fauna'.
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As discussed in detail elsewhere in this FIS, there are no known "local populations of
endangered fauna' at the proposed Lake Cowal Gold Project site, nor in the immediate
vicinity. The endangered fauna species which have been recorded from this general locality
involve a single sighting of the Freckled Duck on the waters of Lake Cowal in the mine area,
although this species does not breed in this vicinity (as there are no appropriate habitat
resources present). No evidence has been obtained for the presence of any ‘terrestrial
endangered species, although a few microchiropteran bats or an occasional endangered bird
species may possibly be present on the subject site.

The Lake Cowal Gold Project will implement a range of impact amelioration protocols
(Section 5.1) and a substantial habitat restoration program (Section 5.2) which is intended
to significantly enhance the resources available for endangered species at this locality.
Given the intention to impose no adverse impacts upon endangered species from the
construction, operation and closure of the proposed Project, and the intended and likely
enhancement of the local environment for endangered species, the medium and long term
"effects of the development on any local populations of endangered fauna" are considered
likely to be beneficial rather than adverse.

Extensive consideration has been given to the potential for some elements of the Project's
operation to impose adverse impacts upon endangered species in the locality. It is
considered unlikely that the location of the mine and its associated infrastructure and
operational facilities will impose an adverse effect on native species at this locality, because
of the degraded and modified nature of the landscapes present. Similarly, as the mine is
designed as a 'zero-discharge' operation, it is considered that there will be no significant
adverse effects from sediment transport or contamination of the Lake or adjacent habitats.
The Project has been specifically designed "to reduce possible effects" from these sources.

The potential for noise arising from the proposed mining activities adversely affecting native
fauna in the vicinity has been considered in detail in Section 4.5 of this FIS. There is no
evidence to indicate that any of the noise-generating activities are likely to impose any
adverse effects on native species, whether endangered or not. Given the ability of
waterbirds and other native fauna to habituate to noise, and the distance of the main
breeding areas for waterbirds from the proposed mine operations, it is considered that noise
associated with the Project will impose no adverse impacts on waterbird breeding at Lake
Cowal or on other endangered species. Consequently, supplementary measures to "reduce
possible effects" on native fauna from noise generation are considered unnecessary.
However, a monitoring program will be implemented to document the breeding activities at
the Lake and any responses to noise from the Project.

The potential for adverse effects to arise from the use of the tailings storages by endangered
species has been addressed in considerable detail in Chapter 4 of this FIS. A detailed
management protocol for the tailings storages has been generated (Section 5.1), which is
intended to prevent endangered and other native fauna being affected by cyanide in the
tailings decant ponds or becoming bogged in the tailings beaches prior to their drying out.
An array of contingency measures and intensive monitoring of the tailings storages and
animal use of them are also detailed in Section 5.1.

The potential for 'bird-strike' on the powerline from Forbes has also been addressed in detail
(Section 4.3), and a monitoring program and impact amelioration measures are detailed in
Section 5.4 and 5.1 of this FIS respectively. The likelihood of the powerline imposing
significant "effects ... on any local populations of endangered faunda" are considered low, but
the impacts will be closely monitored and resolved if necessary.

5.4 MONITORING

Under Section 92D(1)(c)(iv) of the NP&W Act 1974, the Director-General of the NP&WS also
requires the provision of detailed information on:

"any proposed on-going monitoring of the effectiveness of those ameliorative
measures".

An array of monitoring programs is proposed for the Lake Cowal Gold Project. Some of
these are intended to monitor the effects of mining operations and associated activities on
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local populations of endangered and other native fauna. Several are designed to be
interactive, which involves providing advice regarding additional protocols or measures
which may need to be implemented to reduce the effects of the Project. For example, the
powerline from Forbes is to be monitored between Lake Cowal and Nerang Cowal to assess
the impacts on avifauna, and the tailings storages are to be monitored on an on-going basis
to determine the levels of usage by native species. In both instances, any identified effects
on endangered and other fauna species will be addressed by relevant impact mitigation
measures. Other monitoring programs will be implemented to assess the rates of re-
colonisation of newly formed or restored habitats by native fauna.

The range of specific monitoring programs which are proposed for the Lake Cowal Gold
Project include:

¢ a detailed monitoring program of the Forbes to Lake Cowal powerline, between
Lake Cowal and Nerang Cowal is required. The powerline will be regularly
monitored and surveyed to assess the specific locations of 'bird-strike’ on the
powerline by migrating or moving waterbirds. Monitoring will initially be twice-
weekly, involving a driven/walked inspection of the corridor, documenting any
incidences of 'bird-strike’, as identified by carcasses or feathers. Monitoring
can either be conducted by the environmental staff of North Mining at Lake
Cowal, or could be conducted by an external consultant. In the latter case, it is
suggested that a local amateur ornithologist be contracted to conduct the
surveys.

The monitoring program is intended to trigger the implementation of
supplementary impact amelioration measures if areas of high bird mortality are
located. Subsequent monitoring will be required to determine the effectiveness
of the ameliorative measures applied along the powerline;

e a detailed and comprehensive ongoing monitoring program of the tailings
storages will be required to determine the use or otherwise of the water
resources within them by native fauna, particularly wetland birds. Daily
monitoring of the tailings storages by the on-site environmental officer will be
required to assess the levels of use of these features by endangered species.
Initially, monitoring should be conducted 3 times per day to document bird
activities and to implement 'rapid response' measures, such as bird scaring (or
'hazing’) or collection of affected birds.

As with the powerline, the tailings storage monitoring will trigger the
implementation of supplementary ameliorative measures, should any
significant adverse impact be identified. Given the features of the site and the
tailings storage management (see Section 4.3 and 5.1) implementation of these
contingency measures would be premature. Subsequently, monitoring of the
effectiveness of the measures employed at the Lake Cowal Gold Project will be
documented to provide future reference for this and other mine sites;

* monitoring of decant reclaim ponds (into which the tailings storages drain) and
other contaminated ponds within the Project area is proposed to assess the use
of these resources by native fauna in the vicinity. If fauna do use these
features, they will be protected by netting, the effectiveness of which will be
monitored by the on-site environmental officer at Lake Cowal;

¢ a monitoring program will be established for those areas of natural or restored
habitats which are generated over the mining area. In particular, the use of re-
erected large River Red Gums, of the islands constructed beyond the perimeter
bund within Lake Cowal, of areas of planted Lignum and other shallow water
vegetation, of the rocky areas on the waste rock stockpile, cliffs and crevices in
the pit and of regenerating grassland and Open Woodland communities, will be
implemented. The monitoring program is intended to determine the rates of re-
colonisation of new habitats by native species and the suitability of the various
resources and communities which are created. The monitoring program will
best be conducted initially by an external biological consultant, but may be
suitable as a research program for University undergraduate or postgraduate
studies;
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e a continuation of the waterbird monitoring program at Lake Cowal should
involve two facets. The first will assess the potential impacts of noise
(particularly blasting) on breeding waterbirds by monitoring waterbird activity
at breeding sites during blasting periods. The effects of blasting on closer
populations of native fauna should also be monitored. In addition, the
established survey transects will be substantially maintained with the mine
transect being relocated to the outer edge of the perimeter bund. Surveys along
this transect will provide information on the rates of recolonisation of this
newly created habitat by native waterbirds;

e Monitoring may reasonably continue along the current protocols, involving
external consultants, but could alternatively involve University students, and
may also require some modification in focus or intensity;,

e use of the study area by feral predators (particularly foxes and feral cats) and
by vertebrate pest species (particularly rabbits) should also be monitored by the
on-site environmental officer (a specific program can readily be developed and
provided). Where populations of these species are located or found to be
expanding, localised control measures will be required.

5.5 SPECIES to be LICENSED
The Director-General of the NSW NP&WS requires:

"an assessment of the endangered fauna species (including a list of those species)
which will or are likely to be taken or killed by the proposed development, as
ameliorated. In undertaking this assessmernt consideration should be given to the
meaning of "take" as defined by Section 5 (1) of the National Parks and Wildlife
Act, 1974. If the Fauna Impact Statement is to accompany a licence application
for a General (Section 120) licence to take or kill endangered fauna, then the
Fauna Impact Statement must clearly list those species for which coverage is
sought”.

The preceding Chapters of this Fauna Impact Statement provide considerable detail on the
endangered fauna known or likely to occur on the site, and an assessment of those "likely to
be taken or killed by the proposed development, as ameliorated".

Section 5(1) of the NP&W Act 1974 defines "take" as:

"hunt, shoot, poison, net, snare, spear, pursue, capture, disturb, lure
or injure, and without limiting the foregoing also includes significant
modification of the habitat of the fauna which is likely to adversely
affect its essential behavioural patterns”.

Of the endangered fauna known from or likely to occur in the vicinity, only the Freckled
Duck has been recorded on the Project site. Several others are known from the region, but
the only species considered likely or possibly to be affected by the Project, to the extent of a
potential "take or kill", are the Blue-billed and Freckled Ducks (potential effects of the
tailings storages) and the magpie Goose and Brolga (potential effects of 'bird-strike’,
although the species are extremely uncommon in the area).

The species for which a General (Section 120) Licence is required for the proposed Lake
Cowal Gold Project are:

the Freckled Duck Stictonetta naevosa
the Blue-billed Duck Oxyura australis
the Brolga Grus rubicundus
the Magpie Goose Anseranas semipalmata
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6 QUALIFICATIONS and INFORMATION
Section 92D(1)(c)(v) of the NP&W Act 1974 requires:

"details of the qualifications and experience in biological science and fauna
management of the person preparing the statement and of any other person who
has conducted research or investigations relied upon".

6.1 QUALIFICATIONS and EXPERIENCE

The qualifications and experience of the author of this Fauna Impact Statement (F Dominic
Fanning) is included as Appendix 11 to this FIS,

6.2 INFORMATION and REFERENCES
The Director-General's requirements for this FIS also state that:

"all information cited, from which statements or conclusions are made, must be
provided or fully referenced".

The full bibliography of previous investigations, scientific papers and other material referred
to for this investigation is included below (Bibliography). In addition, details of the
databases which were accessed for information on fauna species through the area are
provided in Appendix 6.
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1. Project Overview

The project proposes to develop a large, low-grade gold deposit on the western
side of Lake Cowal, in the Central West of New South Wales. The gold resource
is contained in a single deposit known as Cowal Main (formerly Endeavour 42).

Ore will be mined over a 7-year period, and the process plant will operate for a
further four years, treating stockpiled, low-grade ore.

Waste rock (containing insufficient gold to be able to be processed) will be stored
in permanent emplacement structures and rehabilitated. Processed ore (tailings)
will be stored in a permanent storage structure and rehabilitated.

Total production will be approximately 2 million oz of gold. The prospect of
extending the project life by discovering further gold resources in the vicinity is
considered to be good.

Project parameters are summarised in Table 1.

Table 1 Project parameters

Item Parameter
Average mill throughput 6.0 Mt/year
Operating break-even grade 0.8 g Au/t
Mill operating break-even grade 0.5 g Au/t
Oxide ore reserve 7.1 Mt
Primary ore reserve 33.5 Mt
Low-grade reserve 24 Mt
Waste rock 114 Mt
Project area 681 ha
Proposed mineral lease area 2,800 ha
Peak mining rate 31 Mt/year
Pit diameter 800 m
Pit depth 340 m
Average gold production (first 7 years) 230,000 oz/year
Mine life 7 years
Project life including low-grade processing 11 years

1.2 Land Tenure

Land tenure in the project area comprises freehold and perpetual leasehold, with a
game reserve providing lake access for duck shooting, commercial and
recreational fishing and other lake uses.

13 Site Conditions

Site conditions and water balances have been thoroughly investigated, and from
the environmental planning perspective, the project site soils, topography,
drainage and materials are extremely favourable: the area is flat and spacious;
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evaporation exceeds rainfall, so that minesite waters can be completely contained
and recycled; mine materials are not acid-forming; and the tailings storage site
sits on a bed of clay at least 7 m thick; and the area has already been substantially
cleared for agriculture.

Site conditions are summarised in Table 2.

2 Project Description: Site Facilities

Favourable site conditions and mine rocks and soils means_that mining, ore-
processing and the safe permanent storage and rehabilitation of mine waste rock
and tailings can all be achieved using conventional and straightforward methods.

The project comprises facilities located at the mine site (shown in Figure 1), and
road, power and water infrastructure (shown in Figure 2).

The principal features at the minesite are those required to: mine the ore; crush
and process the ore to extract the gold; safely and permanently store the barren
process residue (tailings) and the mine rock too low in gold to warrant
processing; and manage the environment. Individual facilities are described
below.

8 | Pit Protection Bund and Temporary Cofferdam

The open pit must be protected from lake inflow. If construction occurs at high
lake levels, a temporary cofferdam will be constructed to allow the pit protection
bund to be built in dry conditions. If the lake is dry, the cofferdam will not be
needed.

2.2 Open Pit

The open pit will develop the Cowal Main deposit to produce ore, containing
commercially extractable gold, and waste rock, containing insufficient gold to
warrant extractive processing. The waste will be used in the construction of the
tailings storage embankments and the perimeter bund, with the balance stored in
two permanent waste emplacements. The environmental and engineering
suitability of waste materials for the uses proposed have been thoroughly tested.

2.3 Perimeter Bund

The perimeter bund will be constructed of mine waste and isolates active project
areas from the surrounding environment: it keeps minesite water, dust, noise, and
light in; and it keeps lake water and catchment runoff out.

24 Waste Emplacements

The main and perimeter waste emplacements will store the open-pit waste not
required for construction purposes and will sit immediately inside, and form part
of, the corresponding sections of the perimeter bund.
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Table 2 Summary of site conditions

Feature

Advantage

No connection between the ground
water aquifers and the lake.

Deep, low-permeability clay base to
tailings storage area.

Aquifers below tailings storage dry.
Drainage would be to the pit.

Mine waste not acid generating.

Mine area soils, transported cover and
oxidised materials contain soluble salt
and some areas contain soluble zinc.

Project area has been cleared for
agricultural use for many decades.

Nearest residence is 3.5 km from the
perimeter bund.

Main bird breeding habitat areas are
more than 2.5 km from the mine.

No rare or threatened flora in the
project area

Project site not significant for
endangered fauna Habitat common
within region.

Relatively flat country.

Ensures no contamination of the lake by saline
groundwater. Ensures no drainage of lake water to the
mine.

Ensures no contamination of groundwater.

Further guarantee that, in the remote possibility of minor
seepage to the aquifer, it will be detected by monitoring
bores and will drain to the pit, not to the regional
groundwater system.

Surface water drainage will be benign. As a precaution,
all drainage from mine waste will drain to the pit.

Worst-case leaching to surface water runoff does not
significantly add to the lake’s natural load. As a
precaution, outside batters of perimeter bund will be
constructed to final form, compacted, topsoiled and
vegetated as soon as possible.

Habitat to be affected by the operation is low in value.
Long-term rehabilitation will increase habitat and
conservation values.

Separation ensures no adverse affect to environmental
amenity. As a precaution, perimeter bund height will be
maintained above the general working level to reduce
noise, light and dust.

Separation ensures no adverse affect on either the birds
or the breeding habitat.

Negligible risk to biodiversity of flora.

Negligible risk to biodiversity of fauna.

Allows optimum layout of the facilities. Erosion and
sediment control is simple.
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y N Pit Dewatering Borefield

It is a safety requirement that the walls of the open pit be drained of groundwater,
and this will be achieved by a series of bores in a circle set back from the pit
walls.

2.6 Ore Stockpiles and Process Plant

Mine soil and rock containing commercially extractable gold (ore) will be
stockpiled adjacent to the process plant. The process plant house all facilities
required to mill and extract the gold from the ore.

2.7 Tailings Storage

The tailings storage facility provides for the safe and permanent deposition of the
barren ore.

The terms ‘tailings storage’ or ‘tailings impoundment’ have been used in this EIS.
The traditional term ‘tailings dam’ is misleading in its implied resemblance to a
water storage structure. In fact, the tailings impoundment will be a solid structure
from side to side and will be little different in its ultimate appearance and
physical strength from many low hills occurring naturally in the landscape.

2.8 Water Storages

Water is scarce at Lake Cowal, and a number of storages will be required to
conserve the water produced on the site for use or re-use in the process plant.
Reclaim ponds will receive the water drained from the tailings storage cells; the
retention ponds will collect runoff from within the perimeter bund; and retention
ponds and the process water pond will store water from the reclaim ponds and pit
dewatering borefield for use in the process plant.

Two stock water dams will also be built as a condition attached to the relocation
of the travelling stock reserve.

2.9 Services

Offices, laboratory, car park, sewage plant, workshops, changeroom, mess and
sundry other facilities will be provided to administer and service the operation.

2.10  Settling Ponds

Runoff from the outer face of the perimeter bund and tailings embankment will
pass through settling ponds to remove readily settleable solids and reduce
turbidity. The water will then flow to natural drainage lines

2.11 Public Access

The project will occupy land that currently provides the public with lake access
(Game Reserve No. 590 and Reserve (for access) R.94530) and transit
(Travelling Stock Reserve No. 17085). Alternative access for both functions will
be provided at the start of construction.
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3. Project Description: Infrastructure

Project infrastructure (Figure 2) located away from the minesite comprises the
following.

3.1 Power Supply

Electrical power for the project will be supplied via a new 132-kV transmission
line from the New South Wales grid at Forbes. The powerline will be designed,
built, owned and operated by Central West Electricity. Alternatively, power may
be generated on site using natural gas in a power station built, owned and

operated by a third party.

3.2 Outside Borefield

Water produced at the mine from the pit dewatering borefield, rainfall runoff and
tailings water recycling will be insufficient for project needs and must be
supplemented from an outside borefield located in the ancestral alluvial
sediments of Bland Creek (Bland Palacochannel).

33 Water Pipeline

Bland Palaecochannel water will be pumped by pipeline overland and across the
bed of Lake Cowal to the mine. The pipeline will be buried.

34 Access Road

Access for personnel and supplies will be by road from West Wyalong. Existing
roads and intersections will be upgraded, and a short section of new road will be

built along an existing road reserve.

4. Project Development and Operations

4.1 Construction

The following works are required before gold production commences:

e The establishment of the perimeter bund, which provides pit protection from
the lake and sound protection around the entire perimeter of the mine, waste
emplacements, low-grade stockpile and process plant.

«  Stripping of waste from the open pit, and mining and stockpiling of some ore
prior to commissioning of the process plant.

«  Dewatering of the aquifers to be intersected by the open pit.

«  The construction of the tailings storage facility. One cell will store water
from the pit aquifer dewatering for subsequent use in ore processing.

« Construction of the outside water supply borefield, storage tank,
electrification and pipeline across Lake Cowal.
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«  Construction of the 132-kV powerline from Forbes around the northern end
of Lake Cowal, or a natural gas-fired power station at the site.

«  Upgrading of the access road from West Wyalong.

»  Fabrication and erection of the processing plant.

The pre-strip contractor is expected to elect to work 24 hours/day, 7 days/week.
The other construction work will occur 16 hours/day, 6 days/week with
occasional work on the seventh day.

4.2 Mining
Material to be mined will be blasted approximately three times per week, picked

up by excavator and trucked to the process plant, low-grade stockpile or waste
emplacement.

Waste emplacement operation will maintain the integrity of the perimeter sound
bund, with dump operations within the bund at all times, apart from the periods
when the bund itself is being raised. The main waste emplacement abutting
Cowal West Hill will accommodate at least 38 million m3 and the perimeter
emplacement and low-grade stockpile will accommodate 12 million m3.

Mining will be undertaken by specialist contractors, who are expected to elect to
work two 12-hour shifts per day, 7 days per week. Mining will be completed in
7 years.

4.3 Ore Processing

Ore will be milled in three 8-hour shifts per day, 7 days per week, and will be
processed according to type. The process plant crushes and fine-grinds the ore to
expose the contained gold particles. Oxide ore will be cyanide-leached in a
conventional carbon-in-leach (CIL) process. Primary ore will be upgraded by
flotation to a sulfide concentrate, which will be reground ahead of cyanide
leaching/CIL. The leached gold in cyanide solution is adsorbed onto activated
carbon, stripped and smelted to produce gold bullion ingots.

The ingots are shipped to domestic gold refineries for further processing.

Ore-grade material will be processed for the first seven years; stockpiled low-
grade material will be processed from Years 8 to 11.

Process flowsheets are given in Figure 3.
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MILLING FLOWSHEET

Reagent
Storage and
Handling =

CRUSHING

Ore direct from the mine or reclaimed from stockpiles is crushed to a size of approximately
100 mm.

GRINDING

The ore is then ground with water into a finc powder, using two stages of grinding. The
grinding mills arc large revolving drums containing stecl balls that break the ore. From the
grinding mill, the slurry (mixture of water and ore) passes to the cyanide leaching cireuit (in
the case of oxide ore) or to the flotation circuit (in the case of primary orc).

FLOTATION

‘The primary ore slurry is mixed with flotation reagents and air to form a gold-rich froth on
the top of the tank. The gold-rich froth is skimmed off, reground and passed to the cyanide

leaching circuit.
CYANIDE LEACHING

Lime and sodium cyanide are added to the slurry or concentrate 10 dissolve the gold.
Activated carbon is added (o the leach tanks, and the dissolved gold is adsorbed onto the
carbon. The gold-loaded carbon is screened from the slurry and pumped to the gold recovery
circuit. Oxide slurry is leached in the large tanks. The primary ore flotation concentrate is
leactied in the smail tanks,

WASH THICKENER

In the case of primary ore, the wash thickener recovers excess water from the flotation circuit
tailings. The thickened tailings are then pumped to the tailings storage. The recovered water
goes lo the process water pond for re-use in the grinding circuit. With oxide ore, the wash
thickener reduces the level of cyanide in the tailings before they are pumped to the tailings

storage.
GOLD RECOVERY

Gold is eluted (removed) from the carbon using a hot cyanide and caustic soda solution. The
gold-free carbon is recycled (to cyanide leaching). The gold in the cyanide solution is plated
out as a tnetal on stainless steel wool in the electrowinning cells. The gold is then smelted in
a furnace to produce a gold doré bar (impure). The gold bars are sold to a refinery for
purification.
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4.4 Tailings Management

After the gold has been extracted, the barren slurry (tailings) will be permanently
and safely stored in a broad, low, flat tailings storage structure of four cells. The
storage system will deposit the tailings in a series of layers, called beaches.
‘Tailings water and rainfall collect in the decant pond in the centre of the cell,
drain to the reclaim pond adjacent to the cell and are pumped back to the process
plant for re-use.

The embankments around the perimeter and between the cells will be constructed
of waste rock and soil from the open pit. The cells will be operated one at a time
in a cycle that will allow each layer of tailings to dry out and consolidate before
the next layer is placed. The water draining to the decant pond in each cell will be
removed for reuse in the process plant, so that the ponds are as small as possible.
The site of the tailings storage facility is ideally suited, being underlain by a 7-m
thick layer of clay, which should prevent any seepage from the cells.

4.5 Site Water Management

The basic principle underlying the water management plan is that all water
entering the active project area will be retained within that area, while runoff
generated outside the active project area will be diverted away from it and
discharged (after settlement, if necessary) to the natural stream system.

Criteria

The water management system has been designed to:
*  Provide a reliable supply of process and potable water to the operations.

* Manage mining lease water in an environmentally safe manner.

The water management system will be able to accommodate both the normally
variable rainfall and the occasionally more severe shortages and surpluses of
water that may occur over the 11-year project life. With the climatic water deficit
and low rates of pit dewatering, it will be possible to use all water entering the
active project area for process or other purposes, with no discharge to the natural
drainage.

The water management system can retain individual storm events or an annual
rainfall in excess of the theoretical 10,000-year average recurrence interval (ARI),
because all runoff within the project perimeter is retained, with the open pit as
the ultimate receptor. Such severe storms could significantly disrupt gold
production, but their minesite runoff would not enter the regional environment.
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Construction Phase

During the construction phase, the waters generated on site will be managed as
follows.

« Saline groundwater from the dewatering borefield around the pit will be
produced before the mill is commissioned and, hence, before the water can
be used for processing. This water will be stored in the first tailings storage
cell, which will be constructed early for this specific purpose.

e  Perimeter bund wall runoff will be directed through settling ponds for the
removal of readily settleable material. The ponds will be built at the start of
construction; the bund will be built to final shape, topsoiled and revegetated
as early as possible after the completion of construction, so as to minimise
sediment runoff.

« Sediment eroding from the outer face of the pit protection bund will be
trapped and settled by the cofferdam.

« A turbid plume around the dumping face of the cofferdam. If the dispersivity
of the material under the prevailing lake conditions is severe, then
engineering measures such as gypsum amelioration or geotextile curtains will
be used to confine cofferdam material to the dumping face.

«  Water impounded inside the cofferdam will be of good quality and will be
pumped to the lake when the dam is closed. The turbid residual will be either
discharged to the lake after settling or sent to the tailings cell constructed to
store the initial pit water.

e General construction area runoff (apart from the outer faces of the perimeter
bund) will be confined within the perimeter bunding and gravitate to the pit,
which is being excavated to provide material for construction and for pre-
stripping. This water will be pumped to the first tailings cell, for later use in
the process plant.

The perimeter bunding and containment of site runoff will be essentially in place
as early as the third month of construction. Runoff to the natural drainage will be
limited to the travelling stock reserve relocation and the outer faces of the inittal
lifts of the perimeter bunding. This area is a very small proportion (less than 5%)
of the overall area under construction activities. These outer faces will be
constructed first (with settling ponds) and rehabilitated immediately. Runoff from
the remaining 95% of active construction areas will not drain into the lake: in the
tailings area, it will be retained within the first tailings storage cell; runoff from
the pit, waste emplacements and process plant areas will be retained for future use
in the process plant.
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Operations Phase

A schematic representation of the water management system during the
operations phase is shown in Figure 4.

Clean runoff from the catchments surrounding the project area will be
intercepted by cut-off drains and discharged to the natural water courses.
Runoff from the external slopes of the tailings storage and perimeter bund,
together with other local runoff, will continue to be directed through settling
ponds and discharged to the natural water courses as it was during the
construction phase. The settling ponds will be sized to hold runoff from a 12-
hour storm with a 1-year ARL

Contained waters will comprise recycled process water, all runoff from the
waste emplacements and the top and inside of the perimeter bund, and waters
from in-pit drainage and dewatering operations.

The priority of use of contained waters will be as shown in Figure 4:

Recycled Process Water. Water recycled from the tailings storage comprising
decant water and underdrainage water will be utilised first, so as to minimise
the size of the pond around the decant of the active tailings cell.

Mine Drainage Surface Water. Water collecting in the bottom of the pit will
be used next. Volumes will generally be small, except infrequently during
heavy rain (see ‘Mine Aquifer Dewatering’ below).

Mine Aquifer Dewatering. Water from the mine dewatering borefield will
generally be consumed third. However, the borefield must operate more or
less continuously for safety reasons, and accumulations of mine drainage
surface water in the bottom of the pit after heavy rain may be used at a
reduced rate temporarily so as to allow pit dewatering to continue.

Project Area Stormwater.

All of the contained waters described above will be pumped to the process water
pond and used for dust suppression or ore processing within the area marked
‘total containment’ on Figure 5.

4.6

Process Water/Water Supply System

Water produced and retained on the project site will be insufficient to meet
project requirements after process and evaporation losses, and will need to be
supplemented by outside borefield make-up water.
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The long-term demand for make-up water from the outside borefield averages
4 ML/day, but actual demand through the life of the project will vary between 0
and 15 ML/day according to:

e  The ore type currently being processed.
e The volume of water being produced on the site from rainfall.

*  The losses to evaporation.

Potable water will be tapped from the outside borefield supply and purified by a .
reverse osmosis plant with a capacity of 400 m3/day.

4.7 Cyanide Management

Cyanide levels in the tailings storages in Australia do not generally attract and kill
waterbirds. However, episodes of bird mortality do occur from time to time (and
one such episode has recently occurred at Northparkes Mines). At Lake Cowal,
cyanide levels in the tailings storage will not be a management issue for the 80%
of the time when oxide ore is not being treated.

North propose to manage cyanide levels in the tailings storage during oxide ore
processing (20% of the time) so that bird kills are minimised:

« The active cell decant pond will be kept as small as possible, in order to
minimise its attraction.

o The non-active cells will be maintained with some water in them and no
deterrents. If the circumstances external to the mine cause birds to come to
the tailings dams, they will be more likely to land on the non-active, (and
non-toxic) cells. When birds threaten to arrive in significant numbers, active
deterrence can be implemented.

»  The tailings storage will be inspected daily.

e If birds become trapped in soft tailings, they will be rescued by hovercraft,
rehabilitated and set released.

+ Cyanide levels will be monitored weekly, and more frequently if levels
exceed 100 mg CNwap/L.

« Ifcyanide levels exceed 100 mg CNwap/L, then monitoring of the active cell
will be significantly increased, and operating techniques reviewed to
determine whether cyanide levels can be reduced to safe levels by one or a
combination of, the following measures: adjusting plant operating conditions;
diluting water in the decant pond; or treatment of the tailings.

»  During critical periods, other deterrents, such as cannon, floats and streamers,
will be tested experimentally.

North believe that these measures provide assurance that wildlife mortality over
the life of the mine will be negligible.
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& Engineering Safeguards

Table 2 has summarised site conditions; the overlap of the deposit and the lake
requires the pit protection bund to prevent flooding, but in all other respects, the
site conditions are extremely favourable. This, in turn, means that the
implementation of safeguards that have become standard current mine planning
practice becomes a straightforward matter: the separation of the mine from the
surrounding environment is either:

* Achieved by engineering measures (notably the perimeter bund and water
management system), or .

« Effected automatically by the site conditions themselves (notably the absence
of a hydraulic connection between the aquifers underlying the site and both
the lake and the tailings storage).

Table 3 shows the engineering measures adopted to mitigate impact under two
categories: primary and secondary.

51 Primary Measures

Primary measures are directed specifically at ameliorating what would otherwise
be a direct adverse consequence of mining, ore processing or waste management.
Primary measures therefore encompass the perimeter bunding, location of
facilities away from drainage lines, water management according to
environmental criteria and control of dust and noise at source.

5.2 Secondary Measures

The secondary measures shown in Table 3 ameliorate the significant potential
side-effects of the primary safeguards. The most important of these are:

»  The design details of the perimeter bunding: the height buffer above internal
work areas, progressive rehabilitation to minimise visual impact and erosion,
and treatment of runoff.

*  Maintenance of the minimum possible/practicable tailings cell pond size to
ameliorate one potential effect of the adopted tailings management system:
namely, its potential, occasional use by wildlife.

5.3 Optimisation

The primary and secondary measures represent North’s optimised solution to the
amelioration of the project’s environmental impact and the optimisation of the
interaction of primary and secondary safeguards. For example:

»  The perimeter bund height of 10 m above the active work areas inside the
bund was derived on the basis of cost and benefit comparisons of the noise
reduction achievable with margins of different heights. The benefits of
greater height margins were considered too small to warrant the cost and
visual impact.
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Table 3 Measures to mitigate the effects of the project on the regional environment

Primary Mitigation Measure

Effect

1. Design and construct pit protection bund.
2. Design and construct perimeter bund.

3. Pit dewatering borefield.

Tailings storage located away from lake and
natural drainage lines. ’

5. 7-m-thick, impervious clay under tailings
storage.

6. Tailings deposited by beaching, with
consolidation by settling and evaporative
drying.

7. Flotation process for primary ore.

8. Dust suppression collection at loading, dumping
and plant internal transfer points.

9. Noise specifications defined for equipment.

10. Make the powerline visible to birds in section
between Lake Cowal and Nerang Cowal.

Permanently isolates the lake water from the mine.

Permanently isolates the complete operation area from the regional
environment. Contains for use all waters inside the bund. Ensures
regional environmental values are preserved.

Improves pit wall stability and safety.
Ensures integrity of structure and permanent isolation from the lake.

Provides natural barrier against seepage to groundwater.

Ensures tailings mass in storage facility is structuraily setf-
supporting; embankment is precautionary only.

Maximises utilisation of the gold resource and ensures very low
cyanide levels in the tailings decant system for the majority of the
mine’s life.

Minimises fugitive dust.

Controls noise at the source.
Minimises risk of birds colliding with powerlines.

Secondary Mitigation Measure*

Effect

Construct perimeter bund to final form as early as
possible. (2)

Maintain height of perimeter bund 10 m above the
general working level inside the bund. (2, 9)
Construct tailings storage to final form using
upstream method. (6)

Final outside batter of perimeter bund and tailings
storage structures compacted, topsoiled and
vegetated as soon as possible after construction.
(2,6

Surface water from outside faces of perimeter bund
and tailings storage channelled through settling
ponds before flowing to natural drainage channels.
@

Underdrainage collection system installed near
decant above clay base. (5, 6)

Tailings decant pond kept to minimum size. (6)
Monitoring of bird use of tailings pond and cyanide
levels; deterrant float system; tailings cyanide
destruction as required. (6)

Use all mine area groundwater in the process. (3)

Recycle all water in the operations areas. (2, 6, 8)

Make up water from Bland Palacochannel. (6, 8, 9)

‘

Wash thickener after CIL circuit and before tailings
disposal. (6)

Direct flood flows in natural drainage lines away
from tailings storge area. (4)

Allows rehabilitation to commence during the construction phase.
Minimises sediment load to the lake. Minimises visual impact.

Reduces off-site effects of noise, light and dust.

Allows rehabilitation of outer face as soon as it is constructed.
Minimises sediment load to the lake.

Minimises sediment and salt flow to the lake. Preserves the water
quality of the lake.

Minimises sediment load to the lake. Preserves lake water quality.

Additional precaution by installing underdrainage system.

Maximises water recycling. Makes pond unattractive to wildlife.

Maintain CNw ap levels at <50 mg/L or as required to achieve no
significant waterbird mortality.

Completely isolates the operation from the lake.

Ensures all waters are contained, minimises water storage. Enables
the site to completely contain the worst possible storm event. Water
is only imported as it is required.

Guarantees no lake water needs to be used to make-up plant, dust
suppression and tailings losses. Water is imported to site only when
required.

Reduces cyanide levels in the tailings reporting to tailings storage.

Protects tailings storage structure.

* The number in brackets refers to the primary mitigation measure to which each secondary measure is directed.
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At the same time, noise impact analysis showed that the amelioration
achieved by the adopted height margin easily achieved acceptable ambient
noise levels at the closest dwellings and other receptors.

The pit protection bund crest height was set approximately 1 m above the
highest recorded flood level. A higher pit protection bund was considered
unnecessary because at this elevation, Lake Cowal would be unconfined to
the north, south and east and would therefore have to assume the dimensions
of a vast inland sea before it could rise above its highest previous level.
Furthermore, the perimeter bund constructed on top of the pit protection bund
will be built to a further 15 m above the highest recorded flood leve] .

The incidence of waterbird mortalities on tailings storages around Australia
suggested that the optimum solution to this potential impact would be to
maintain minimum tailings cell pond sizes, backed up by monitoring, active
deterrence and control of cyanide levels.

In a number of important respects, site conditions are so favourable, and simple
safeguards so effective, that no optimisation is required. For example:

The water management system will contain all water produced on active
project areas well beyond the most severe conditions that could credibly be
postulated.

Mine dewatering poses no threat to Lake Cowal, because the aquifers and the
lake are hydraulically separate.

The underdrainage system below each tailings cell, the 7-m substrate of
underlying clay, and the absence of slope mean jointly that seepage from the
tailings storage will be negligible.



33

LAKE COWAL GOLD PROJBCT
NORTE! MINING LTD

FPAUNA INMPACT STATENMIBNIT

APPBNIDIX 2

DIRBCTOR-GEBNEBRAL'S REQUIRBNMIBNTS

GUNNINAH CONSULTANTS
22 Clarke St Crows Nest NSW 2065
ph: 02-99065436 fax: 02-9906 7770 mobile: 018 - 020 429




34



------q----

35

Mr Dominic Fanning
Gunninah Consultants

22 Clarke Street

CROWS NEST NSW 2065

Qur reference: A/13088 td:td

Your reference:

DIRECTOR-GENERAL'S REQUIREMENTS FOR PROPOSED
GOLD MINE AT LAKE COWAL
BLAND SHIRE LOCAL GOVERNMENT AREA
FAUNA IMPACT STATEMENT

Dear Mr Fanning,

Thank you for your letter dated and received on 24 April 1995 regarding the
requirements for the above development.

The Fauna Impact Statement (FIS) must meet all of the requirements of Section
92D(1) of the National Parks and Wildlife Act, 1974. Pursuant to Section 92D(3),
and in addition to the basic requirements set out in Section 92D(1), (which are
repeated below in bold lettering), I require the following:

'i92D(1) A Fauna Impact statement must:

(a) be in writing; and

(b) be signed by the person who prepared it; and

(c) include to the fullest extent reasonably practicable, the following;

“@Gy a full descriptizn of the {aunx {o be sffected by the actions and the
habitat used by the fauna;"

In addition to this requirement:

a fauna survey is required to be conducted in the area proposed for the
development and surrounding areas likely to contribute to fauna habitat
(study area). Sampling methodology should specifically target endangered
species known or likely to occur in the study area. This will include but is
not restricted to the Black-breasted Buzzard (Hamirostra melanosternon),
Square-tailed Kite (Lophoictinia isura), Grey Falcon (Falco hypoleucos),
Osprey (Pandion haliaetus), Magpie Goose (Anseranas semipalmata),
Freckled Duck (Stictonetta naevosa), Blue-billed Duck (Oxyura australis),
Australasian Bittern (Botaurus poiciloptilus), Australian Bustard (4rdeotis
australis), Brolga (Grus rubicundus), Bush Thick-knee (Burhinus

12/05/95 tsu txd\dreq\ Australian-made 100% recycled paper

NSWwW
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Head Office
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Hurstville NSW
Australia
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Tel: (02) 585 6444
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magnirostris), Black-tailed Godwit (Limosa limosa), Painted Snipe
(Rostratula benghalensis), Glossy Black Cockatoo (Calyptorhynchus
lathami), Pink Cockatoo (Cacatua leadbeateri), Swift Parrot (Lathamus
discolor), Masked Owl (Tyfo novaehollandiae), Regent Honeyeater
(Xanthomyza phrygia), Pied Honeyeater (Certhionyx variegatus), Painted
Honeyeater (Grantiella picta), Chestnut Quail-thrush (Cinclosoma
castranotum), Southern Scrub-robin (Drymodes brunneopygia), Shy
Hylacola (Sericornis cautus), Gilbert’s Whistler (Pachycephala inornata),
Greater Long-eared Bat (Nyctophilus timoriensis), Yellow-bellied
Sheathtail-bat (Saccolaimus flaviventris), Koala (Phascolarctos cinereus),
Biloy {(Macrotis lagotis), Giant Burrowing Frog (Heleioporus
australiacus). Previous fauna studies may be incorporated as part of this
work.

a full description of the methodology used in the fauna survey (eg. dates of
survey, weather conditions, number of traps, configuration of traps etc.)
Identification of reptiles, frogs and bats should be confirmed by a
recognised authority (eg. Australian Museum) for species of taxonomic
uncertainty.

an assessment of the regional and statewide distribution of the species
and the habitat to be affected by the actions and any environmental
pressures on them;"

In addition to this requirement, further assessment should include:

a description of the local distribution and abundance of endangered fauna
known or likely to occur in the study area, and any environmental
pressures on them and their habitat.

a description of the habitats and potential habitats of endangered fauna in
the study area, describing habitat distribution within the study area and
local distribution of these habitats. Habitat critical to essential behavioural
patterns of the erdangered species should be identified.

an assessment of dispersal or movement areas or routes of endangered
fauna species known or likely to occur in the study area and any existing
or future barriers to interbreeding opportunities between populations of
endangered fauna within the local area.

12/05/95 tsu txd\dreq\
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"(iii) a description of the actions and how they will modify the environment
and affect the essential behavioural patterns of the fauna in the short
and long term where long term encompasses the time required to
regenerate.essential habitat components;"

In addition to this requirement:

a description of the location, nature and extent of habitat degradation
which may result from the proposed development and the likely effect on
endangered fauna known or likely to occur in the study area.

a description of the possible effects of the development on species of
endangered fauna known or considered likely to occur in the study area.

a discussion of the importance of Lake Cowal as a waterbird breeding
habitat, including migratory birds listed in the Japan Australia Migratory
Birds Agreement 1981 and the China Australia Migratory Birds
Agreement 1988. Consideration of possible impacts on that habitat during -
mine development, operation and closure is required. Consideration should
be made to the values and significance identified by the Australian
Heritage Commission when determining the listing of Lake Cowal on the
Register of the National Estate.

a discussion of the issue of noise and its impacts on endangered fauna.

a discussion of the potential impact of mining operations on water quality,
endangered fauna and habitat within Lake Cowal. This should include
discussion of the potential impacts of draining water out of Lake Cowal for
use in the mine, discharge of water into the Lake, and the possible effects
of leakage of saline water through the bund wall after mining is completed.

;'(iv) details of the measures to be taken to ameliorate the impacts;"

In addition to this requirement, detailed information should be provided on:
any habitat restoration proposed for the study area, including the expected
time taken to restore habitat, any proposals or opportunities to improve
habitat and the likely impact on fauna, particularly during the time the

habitat is being restored.

any measures proposed to reduce possible effects of the development on
any local populations of endangered fauna.

any proposed on-going monitoring of the effectiveness of those
ameliorative measures.

12/05/95 tsu txd\dreq\
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an assessment of the endangered fauna species (including a list of those
species) which will or are likely to be taken or killed by the proposed
development, as ameliorated. In undertaking this assessment consideration
should be given to the meaning of “take” as defined by section 5 (1) of the
National Parks and Wildlife Act, 1974. 1f the Fauna Impact Statement is
to accompany a licence application for a General (Section 120) licence to
take or kill endangered fauna, then the Fauna Impact Statement must
clearly list those species for which licence coverage is sought.

details of the qualifications and experience in bioclogical science and
fauna management of the person preparing the statement and of any
other person who has conducted research or investigations relied
upon."

In addition to this requirement:

all information cited, from which statements or conclusions are made,
must be provided or fully referenced.

The Fauna Impact Statement which satisfies the above requirements must be
forwarded in writing to the National Parks and Wildlife Service. Should you

require any further information please contact the Manager, Threatened Species
Unit on (02) 585 6540.

Yours sincerely

W [7/5//7)/

#

ROBYN KRUK
Director-General.

12/05/95 tsu txd\dreq\
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APPENDIX 3 Field fauna investigations conducted at Lake Cowal.

Terrestrial Fauna Investigation

Trapping

Spotlighting

Amphibian
& Bat Taping

Habitat Searches

Waterbird Monitoring

Waterbird Counts

Breeding Data

515 trap-nights with Elliott small mammal traps -
'A-size’ (10cm x 9cm x 30cm);

8th to 12th April 1994 inclusive; 5 nights trapping per site;

103 Elliott traps: T1 (25), T2 (23), T3a & 3b (30), T4 (25});

bait - rolled oats/peanut butter/honey;

habitats surveyed: Open Woodland, Grassland, Lakeside vegetation,
Open Forest;

85 trap-nights with pit-traps; i

8th to 12th April 1994 inclusive; 5 nights trapping per site;

17 pit-traps: T1 (3), T2 (4), T3a & 3b (7), T5 (3}.

habitats surveyed: Open Woodland, Grassland, Lakeside vegetation.

22 person-hours spotlighting through all habitats in the study area;
evenings of 8th to 11th April 1994 inclusive;

records maintained of all species recorded.

8th April 1994 - clear; still; cool

9th April 1994 - clear; still; cool

10th April 1994 - overcast; cool, changing to cold; southerly wind
11th April 1994 - overcast; raining; cold; southerly wind

5 hours of bat surveys using ultrasonic detectors (10 sites with half an
hour of taping at each site);
5 hour of amphibian call taping.

approximately 5 days, through all habitats in the study area;

7th to 11th April 1994 inclusive;

logs and debris searched, tracks and diggings identified, scats and bones
identified (where possible), animals sighted/caught identified.

4 transects ranging from 2.0 to 3.5km in length.

Conducted in August, October and January in the seasons of 1989/90 to
1994/95.

Each transect was walked and birds counted and recorded once each month
within a one to two day period.

Conducted every season by examining all areas of the Lake from a canoe or
boat and occasionally by aerial survey (October 1989; January 1990 & 1993).
All visible nests and rafts of young were identified, counted and mapped.
Holes in trees were not examined.
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Waterbird Survey 103
Data Collection Methods

Introduction

Two important questions in relation to the development of the mine in Lake
Cowal are (i) how significant is the proposed mine site itself to waterbirds? and (i1) 1s it
useful to monitor waterbird populations in view of the highly dynamic nature of their
populations? This can be elaborated into the following four specific questions:

1. Is the mine site located in a part of the lake that has particular significance
to waterbird occurrence (feeding, resting areas)?

2. Is the mine site located in a part of the lake that has particular significance

" to waterbird breeding?

3. Are waterbird populations too dynamic to use these species as monitoring
organisms?

4. If the answer to question 3 is “yes”, then how should the utility of the lake to
waterbirds be monitored?

In order to answer these questions counts of waterbirds and surveys of breeding
activity have been carried out since August 1989 (Lane 1989a, b, 1990, 1991a, b, c;
E.E.S. 1992a, b, ¢, 1993a, b, ¢, 1994a, b, ¢, 1995a).

This Appendix presents a final analysis of these waterbird survey results. Results
of the breeding surveys are well presented by E.E.S. (1995b) (Appendix D of this EIS)
and will only be discussed here briefly.

Data Collection Methods

Waterbird counts

In 1989, a transect that encompassed the proposed mine site was established
along the shore of the lake. This Mine Transect was a section of shoreline 3.5 km long
and extended from a few metres above the waterline to 300m out into the lake. Seven
other transects of the same width, three along the shoreline and four in the lake proper,
were established elsewhere in the lake to act as a comparison with the Mine Transect.
Their positions in relation to the Mine Transect are given on Figure 2 in Lane (1990). The
three shoreline transects differed in length as follows:

o Transect 2 (T2), further southeast along the shoreline from the Mine Transect
near the mouth of Bland Creek, was 3.5 km long;

e Transect 7 (T7), northeast of the Mine Transect on the eastern shore, was 2.5 km
long; and

« Transect 8 (T8), directly opposite the Mine Transect on the eastern shore, was
also 2.5 km long.

The four lake transects were 2.0 to 2.5 km long but were excluded after
preliminary counts because the habitat was not directly comparable with that of the Mine
Transect.

It must be recognised that these transects were not fixed absolutely. As the
shoreline advanced and receded with changes in lake levels their absolute positions
changed; but their radial positions in relation to the Lake’s centroid and, therefore, their
relative positions along the shore were fixed. Changes in shoreline also meant that the
vegetation could change from count to count. However, the transects were in very similar
habitats overall - open grassland with scattered redgums above the shore and open water

Lake Cowal Gold Project EIS  C-1
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Appendix C—Waterbird Monitoring on Lake Cowal

or cane grass in the lake. On any one sampling date, the vegetation the transects covered
was very similar. Transect 7 differed somewhat in that it had more relief and therefore
more open pools than the other three.

Waterbirds were counted on these transects by walking slowly along the
“shoreline recording all birds within the transects. Transects were counted in August,
October and January in the seasons of 1989/90 to 1994/95. Each transect was counted
once in each month within a one or two day period. Table 1 gives the dates of each count,
any modifications and the water levels at the time. No counts were done in the season of
1990/91, and the very dry conditions in 1992/93 meant that T7 could not be counted and
T2 had to be shortened by 250m. More details on water level fluctuations are given in the
main report.

Originally it was hoped that the transect counts could be used to estimate total
bird numbers on the lake (Lane 1989a). In October 1989 an aerial reconnaissance was
made of the entire lake to estimate total bird numbers in the southern part of Lake Cowal
and test this idea, but it was concluded that the transect counts could not be used to
estimate total numbers (Lane 1989b). They could only be used to index bird use of the
lake.

Table 1. Timing of counts and lake conditions.

Season Dates of Transect

l oge
Counts Modifications Lake Levels and Conditions

1989/90 9-11/Aug None Lake very low early in 1989 but filled to near
21-24/Oct full by local rains at time of surveys.
early Jan Much local flooding.

1990/91 No Flood on Lachlan R. put more water in the

Counts take in mid 1990. Lake levels falling by the latter
half of the year.

1991/92 24/Aug None Lake levels still falling. No heavy local rain.

18/Oct
25-26/Jan

1992/93 28-29/Aug T7 now in lignum area  Lake levels lowest of entire study at the
27-28/Oct and not counted, start of the season and rising slightly
25-26/Jan T2 reduced to 3.25km  towards the end. District very dry.

1993/94 30-31/Aug None Lake levels very high after local rains in
20-21/Oct mid - late 1989. Levels reached peak in
17-18/Jan about October, then began to fall.

1994/95 20-21/Aug None Water levels declining throughout the
9-10/Oct season.
15-16/Jan

Breeding data

Breeding surveys were done every season by examining all areas of the lake from
canoe or boat and by occasional aerial reconnaissance (October 1989, January 1990 and
January 1993). All visible nests and rafts of young were identified, counted and mapped.
However, holes in trees were not checked for duck nests.

C-2  Lake Cowal Gold Project EIS
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LAKE COWAL

PROPOSED GOLD MINE OPERATION
NORTH MINING LIMITED

TERRESTRIAL FAUNA REPORT

F DOMINIC FANNING

August 1995

1 INTRODUCTION and METHODS
1.1 INTRODUCTION

This report considers the native 'terrestrial’' fauna and fauna habitats in an area proposed
by North Mining Ltd for an open-cut gold mine at Lake Cowal, NSW (see Figure 1 - FIS).
The proposed mine area comprises approximately 2800 hectares, with the tailings storage,
treatment plant and waste rock stockpile operations covering approximately 600ha on the
Lake shores (see Figure 2 - FIS). The open-cut mine itself will ultimately comprise a pit
approximately 1km diameter and 350 metres deep, located partly within the Lake (see
Figure 2 - FIS).

Limited information is available for much of the 'terrestrial’ vertebrate fauna in the general
area, with the exception of the avifauna. Lake Cowal is a recognised and significant wetland
and waterbird refuge. Several avian surveys and studies have been conducted in the
vicinity (Vestjens 1977; bird observer groups), although most studies have concentrated on
the birds of the Lake and its immediate environs (Lawler 1989; Lane 1990; Fullagar 1991).

The main report on native fauna of the Lake Cowal area (Vestjens 1977) does, however,
include details of the 'terrestrial' fauna, including reptiles, amphibians and mammals, as
well as the birds. Information from relevant prior investigations has been included in this
report where available, but the fauna of the Lake itself, including the waterbirds, are
considered in the second report on this project (Appendix 5 of the FIS).

The aims of this investigation of 'terrestrial' fauna in the vicinity of the proposed North Ltd
mining operations at Lake Cowal were:

e to determine the nature of and describe the fauna habitats present on the
proposed mine area and in the general vicinity;

e to determine the fauna species present through the area, and their conservation
significance;

 to identify sites of potentially high conservation significance which may require
further investigation; and

 to address the significance of potential impacts of the proposal on native fauna
and fauna habitats, and to recommend impact amelioration measures for the
project.
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1.2 METHODS EMPLOYED

The sites relevant to the proposed gold mine were surveyed in detail for native fauna, using
a comprehensive survey protocol, which included trapping, spotlighting and habitat
searches (Table 1). The proposed mine area was subjected to intense scrutiny, and the
surrounding environs were also inspected for relevant fauna habitats.

TABLE 1 Field fauna investigations conducted on the study site at Lake Cowal.

Trapping 515 trap-nights with Elliott small mammal traps -
‘A-size' (10cm x 9cm x 30cm);
8th to 12th April 1994 inclusive; 5 nights trapping per site;
103 Elliott traps: T1 (25), T2 (23), T3a & 3b (30), T4 (25);
bait - rolled oats/peanut butter/ honey:;
habitats surveyed: Open Woodland, Grassland, Lakeside vegetation,
Open Forest;

85 trap-nights with pit-traps;

8th to 12th April 1994 inclusive; 5 nights trapping per site;

17 pit-traps: T1 (3), T 2 (4), T3a & 3b (7), T5 (3).

habitats surveyed: Open Woodland, Grassland, Lakeside vegetation.

Spotlighting 22 person-hours spotlighting through all habitats in the study area;
evenings of 8th to 11th April 1994 inclusive;
records maintained of all species recorded.
8th April 1994 - clear; still; cool
9th April 1994 - clear; still; cool
10th April 1994 - overcast; cool, changing to cold; southerly wind
11th April 1994 - overcast; raining; cold; southerly wind

Amphibian 5 hours of bat surveys using ultrasonic detectors (10 sites with half an
& Bat Taping hour of taping at each site);
5 hour of amphibian call taping.

Habitat Searches approximately 5 days, through all habitats in the study area;
7th to 11th April 1994 inclustve;
logs and debris searched, tracks and diggings identified, scats and bones
identified (where possible), animals sighted /caught identified.

Initial information was obtained from a preliminary site inspection and from topographic
maps and aerial photographs. These were reviewed to determine the extent and distribution
of adjacent or nearby vegetation communities and fauna habitats, and to locate sites of
potentially high fauna value. Previous avifauna surveys (Vestjens 1977; Lawler 1989; Lane
1990; Fullager 1991), and various vertebrate fauna databases (RAOU records: NSW Bird
Atlas; NSW Wildlife Atlas) were also accessed where relevant.

Detailed surveys for fauna through fauna habitats on the proposed mine area and in the
general vicinity were conducted from the 8th to the 12th of April 1994. Weather conditions
throughout the fauna survey ranged from mild clear and sunny at the commencement of
operations, to cold windy and overcast with some rain towards the end.

Specific techniques employed for this investigation (Table 1) included small mammal
trapping (using Elliott and pit traps) for ‘terrestrial' fauna, bat detection surveys,
spotlighting surveys, and intensive habitat searches. Trapping transects were established
through all relevant sites and vegetation communities (Table 2), including the 'terrestrial’
section of the proposed mine area and environs, and in woodland communities nearby (see
Figure 3 of the FIS).

Spotlighting surveys were conducted on each evening, through all fauna habitats in the
study area. These involved a combination of walked surveys using a hand-held spotlight
and a portable 12-volt battery pack, and driven spotlight surveys over greater distances.
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Habitat searches involved walking through habitats and specific areas, observing fauna and
the indirect evidence for their use of the area (diggings, scratches on trees, scats, nests,
bones, feathers, footprints etc).

Bat surveys included the recording of microchiropteran bat calls at 10 locations throughout
the study area, using an Anabat II detector. Bat surveys were conducted on the 8th, 9th
and 11th of April 1994, and recordings were subsequently analysed by computer. Mist nets
and harp traps were not deployed during this investigation, because of the nature of the
habitats surveyed (obvious bat 'fly-ways' were not present over the mine area).

TABLE 2 Fauna habitats surveyed for ‘terrestrial’ fauna in the vicinity of the proposed
Lake Cowal Gold Project.

Habitat 1 'Gilgai' community near 'Cowal West' homestead, approximately
1.5km southwest of the proposed pit.

Habitat 2 Small lightly wooded knoll, approximately 1.7km north of the
proposed pit.

Habitat 3a Vegetation along Frog Pond Creek (west side of the road),
approximately 1.8km northwest of the proposed pit.

Habitat 3b Lakeside vegetation along Lake Cowal foreshores.

Habitat 4 Open Forest on the slopes of Wamboyne Mountain, approximately

6km north of the proposed pit.

Habitat 5 Open Woodland approximately 1km southwest of the proposed pit.

2 HABITATS and ENVIRONMENTAL FEATURES

Lake Cowal is the largest inland lake in NSW, comprising an area of 150 sq.km when full
(Vestjens 1977). It is filled by local runoff and from the Bland Creek catchment which flows
into its southern end, but also receives an influx of water from the north when the Lachlan
River floods (Lane 1990). Water levels in Lake Cowal fluctuate markedly according to
rainfall and evaporation, and the Lake usually dries up after several consecutive dry years.
The Lake provides an important habitat for native waterbirds, and is recognised as of
considerable significance in this regard. The aquatic fauna of the Lake are considered in
the second report on Lake Cowal (see Appendix 5 of the FIS).

The proposed mine area for the Lake Cowal Gold Project is located on the western shoreline
of Lake Cowal. The primary fauna habitats/vegetation communities in the general area
include the Lake itself and its associated shoreline and Lignum habitats, patches of
remnant Open Woodland, and the predominantly cleared Grasslands that dominate the
study area and the general region. Areas of Open Forest occur on the slopes of Wamboyne
Mountain, to the north of the proposed mine area, but are not present on the proposed
mine area.

All vegetation communities present on the study site and in the general vicinity have long
been subject to extensive and intensive grazing, and support little or no understorey. The
lack of regenerating saplings suggests that much of the current vegetation communities will
gradually disappear unless replacement trees are established.

Open Woodland
The Open Woodland communities are patchily distributed throughout the general region,

and include several distinct types, each dominated by a different suite of tree species. Most
of these Open Woodland communities share the common characteristic of a sparse and
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depauperate understorey, with few native shrubs and saplings or recently germinated young
trees. The ground layer is generally dominated by grasses, both native and introduced, and
weeds, and all of the Open Woodland areas in the vicinity have been substantially modified
by a long history of grazing by introduced stock.

The predominant Open Woodland community on the mine area (which will be subject to
disturbance by the proposed mining activities) is dominated by Bimble Box Eucalyptus
populnea to 10 metres, and Belah Casuarina cristata. One stand of woodland is located on
a small knoll west of the proposed pit, and supports remnant shrub species, although these
are nowhere dense. This kind is largely to be avoided by the waste rock stockpile proposed
for this location.

The tree mosaic is generally heavily infested with Mistletoe, which provides a significant
food resource for many native fauna species. As is typical of the other woodland
communities through the study area, the understorey in this habitat has been substantially
depleted by grazing, and the groundcover is dominated by grasses and introduced weeds.
This community supports very few trees with suitable nesting hollows. Substantial areas of
similar gilgai communities are located throughout the landscape, including large tracts to
the west, south and east of Lake Cowal.

The somewhat higher ridge to the south of the mine area supports a tall eucalypt woodland
with Cypress Pines Callitris spp, to a height of 7 metres. There is no shrub layer or tall
understorey as a consequence of sheep grazing, and the groundcover is generally dominated
by native grasses and introduced weeds. This area has numerous rock outcrops and
ground debris, which provide valuable habitat for reptiles and potentially for some small
mammals, and some of the larger trees also support hollows.

Open Forest

This habitat occurs principally on the slopes of Wamboyne Mountain, approximately 6km to
the north of the proposed mine pit. This fauna habitat comprises an Open Forest
community, dominated by eucalypt and cypress species to 25 metres in height, with a
groundcover of grasses and introduced weeds. It has been substantially modified and there
is a conspicuous lack of understorey and shrub layers as a consequence of long-term heavy
grazing. Wamboyne Mountain contains numerous scattered rock outcrops and hollow-
bearing trees, which provide important potential habitat for many fauna species.

Lakeside Vegetation

The Lakeside habitat occupies a narrow strip along the foreshores of Lake Cowal, and
comprises the ecotone between the aquatic environments and the Grasslands of the

adjacent grazing lands. This is a mobile ecotone, changing in location as the Lake Water
levels alters.

The major shoreline habitat is that making the high water level of the Lake. This habitat
comprises a narrow band of mostly scattered River Red Gums Eucalyptus camaldulensis to
25 metres height along the waters edge, with occasional moderately dense stands 25 metres
north of the pit centre). The area is also characterised by an understorey of native exotic
grasses, with few native shrubs, and scattered patches of Lignum. One area with a small
wetland and dense reeds and grasses is located on the Lake shore south of the site. The
present Lakeside habitat has long been subject to stock grazing and is consequently
substantially modified.

Grassland

Most of the proposed mine area consists of introduced pasture and grasslands, with
scattered native trees or occasional stands, particularly in moister locations. Bimble Box
Eucalyptus populnea is the common species in these areas, especially east of the access
road and along Frog Pond Creek. Grassland habitats in the vicinity are generally heavily
grazed, and most native plants and fauna have been excluded, except for a range of native
grasses and small herbs.
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Frog Pond Creek cuts through this community to the north of the proposed mine pit site,
and although not in flow during the fauna survey, maintains several pools which provide
suitable breeding habitat for amphibians. This is a locally significant habitat, along with
other small ponds and soaks in the study area, and several of the farm dams. Additionally,
the patches of Bimble Box provide otherwise scarce resources, such as tree-hollows, which
are of significance for some elements of the fauna assemblage.

3 FAUNA
3.1 GENERAL SURVEY RESULTS

During this investigation of the proposed Lake Cowal Gold Project, a total of 124 species of
native vertebrate fauna have been observed or detected, including 96 bird species, 15
mammals, 7 reptiles and 6 amphibians (Appendix 6 of the FIS). Additional species derived
from databases (NP&WS Wildlife Atlas, RAOU Atlas, NSW Bird Atlas) have been included in
the fauna inventory, but many of these would not be expected in the immediate vicinity of
the proposed mine area, because of the absence of relevant habitats or suitable resources.
Data from previous fauna surveys of Lake Cowal and the immediate vicinity (including bird
observers clubs and records from a local ornithologist) have also been included in the fauna
inventories compiled for the area (Appendix 6 of the FIS).

A substantial number of additional fauna species are included in the databases searched,
as the areas involved in these computer searches are substantial. The RAOU records
covered an area of approximately 3382 square kilometres (33km north, 24km east, 22km
south and 37.5km west of the pit site), and the NSW Bird Atlas records covered an area of
approximately 592 sq.km (15km north, 9km east, 22km south and 7km west). The NP&WS
Wildlife Atlas records covered an area of 2530 sq.km (33km north, 24km east, 22km south
and 22km west of the pit site). Some of the additional species included in those databases
are considered unlikely to occur at Lake Cowal, given their habitat requirements and the
nature of the site.

MAMMALS

Only three native 'terrestrial mammal species, the Echidna Tachyglossus aculeatus, Yellow-
footed Antechinus Antechinus flavipes, and Eastern Grey Kangaroo Macropus giganteus,
were recorded from the mine area or from habitats in the vicinity during this investigation,
(Appendix 6 of the FIS). All are common and widespread species, which have also been
recorded within the Lake Cowal area in previous fauna studies (Vestjens 1977). The Red
Kangaroo Macropus rufus was also recorded from the study area by Vestjens (1977), but this
species was not observed during this survey.

One semi-aquatic mammal, the Australian Water Rat Hydromys chrysogaster, has been
recorded previously at Lake Cowal (Vestjens 1977). This species was recorded during this
investigation, and is regularly sighted by the geological survey team at the Lake (P Handoe
pers comm) and by local residents and wildlife enthusiasts. The Platypus Omithorhynchus
anatinus, Australia's other semi-aquatic native mammal, is considered unlikely to occur
within the study area given the habitats present, but could possibly occur in the Lachlan
River north of the study site.

Spotlighting surveys during this investigation detected only one arboreal mammal species,
the Common Brushtail Possum Trichosurus vulpecula. Possible calls of the Sugar Glider
Petaurus breviceps were heard from Open Forest and Woodland habitats on Wamboyne
Mountain, but strong winds and the infrequency of calls made positive identification
impossible. Nevertheless, this species could occur in the general area.

‘Trapping for 'terrestrial' fauna during this investigation revealed the presence of the Yellow-
footed Antechinus Antechinus flavipes and the introduced House Mouse Mus musculus
(Table 3). The former was recorded from a transect located in Open Forest on Wamboyne,
Mountain whilst the House Mouse was recorded in high numbers throughout the study
area. The Yellow-footed Antechinus is common to abundant throughout its range (Strahan
1992), and the House Mouse is considered a destructive pest throughout Australia.
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TABLE 3 Mammal species recorded in Elliott small mammal traps on survey
transects in the Lake Cowal studylarea.

T# HABITAT SPECIES NAME #IND #TOT

Tl Open Woodland Mus musculus 18 18

T2 Open Woodland Mus musculus 10 10

T3a Grassland Mus musculus 4 4

T3b Lakeside Vegetation Mus musculus 11 11

T4 Open Forest Antechinus flavipes 4 8
Mus musculus 2 2

T# Transect Number

# IND Number of individuals trapped.
#TOT  Total number of individuals trapped, including recaptures.

Data from Vestjens (1977) and the NSW NP&WS Wildlife Atlas indicate that other species of
'terrestrial’ mammal fauna occur around the Lake or in the general region. The Red
Kangaroo has been recorded from Lake Cowal (Vestjens 1977), and several other macropod
species are known from the region (NP&WS Wildlife Atlas), although none have been
specifically recorded from the vicinity of Lake Cowal. The Brush-tailed Rock-wallaby is not
likely to be present, because suitable habitat does not occur in the immediate vicinity.

During specific surveys for microchiropteran bats through the mine area and the general
vicinity (Table 1) 10 species were detected (Table 4). Two of these species, the Little Pied Bat
Chalinolobus picatus and the Troughton's Bat Vespadelus troughtoni are listed on Schedule
12 of the NP&W Act as Vulnerable & Rare, and are discussed in detail below. It should be
noted, however, that calls have only been tentatively assigned to these two species, and the
identifications are not considered definite.

As indicated in Table 4, all but one of the bat species recorded were located in the vicinity of
Wamboyne Mountain, where tree densities and sizes are greatest. Only 5 of the 10 bat
species recorded were found over the mine area, of which there were no endangered species,
and all are common to abundant over generally extensive distributional ranges. The Open
Forest on Wamboyne Mountain will be unaffected by the proposed mine development.

Most of the microchiropteran bat species recorded from the study area are tree-roosting,
sheltering during the day in tree-hollows or under patches of exfoliating bark. These
animals generally roost in groups ranging from a few individuals to hundreds of bats, with
roosts varying seasonally depending on climate and the breeding and food requirements of
the bats. Two species, Troughton's Bat Vespadelus troughtoni and the Little Pied Bat
Chalinolobus picatus, roost predominantly in caves, although the latter also apparently uses
tree-hollows in some areas (Parnaby 1992).

Given the scarcity of tree-hollows and caves through the habitats within the mine area, few
microchiropteran bats are considered likely to be resident at the site, and the habitats are
therefore regarded primarily as foraging resources. Some of the Woodland patches contain
limited numbers of tree-hollows, and the Bimble Box trees scattered through the
Grasslands do support hollows, which may be used by some bats, although competition for
the few hollows present is likely to be intense. The narrow strip of River Red Gums on the
foreshores of Lake Cowal, although providing numerous suitable roosting hollows, may be of
relatively low significance for microchiropteran bats due to heavy use by roosting and
nesting waterbirds.

Two additional microchiropteran bat species have been recorded from the general Lake
Cowal area, the Little Brown Bat Vespadelus pumnilus (Vestjens 1977) and the Greater Long-
eared Bat Nyctophilus timoriensis (NP&WS Wildlife Atlas). The former is widespread, but the
Greater Long-eared Bat is an endangered species in NSW. Details of this and the other two
possible endangered species at the Lake are provided in Section 4.2 of this report.
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TABLE 4  Bat species detected from ultrasonic recordings during this investigation in
the Lake Cowal study area.

COMMON NAME SPECIES NAME ROOSTING A B
REQUIREMENTS

Emballuronidae

White-striped Mastiff Bat Tadarida australis Tree-hollows o &

Molossidae

Inland Freetail Bat Mormopterus planiceps Tree-hollows; bark ® &

Vespertilionidae

Gould's Wattled Bat Chalinolobus gouldil Any cavity ] <&

* Little Pied Bat ? Chalinolobus picatus Caves; tree-hollows &

Lesser Long-eared Bat Nyctophilus geoffroyi Tree-hollows &

Inland Broad-nosed Bat Scotorepens balstoni Tree-hollows £

Little Broad-nosed Bat ? Scotorepens greyii Tree-hollows &

Southern Forest Bat Vespadelus regulus Tree-hollows ® &

Small Forest Bat Vespadelus vulturnus Tree-hollows ®

* Troughton's Bat ? Vespadelus troughtoni Caves &

Calls were tentatively assigned to these species; identifications are not definite due to limited numbers of calls.
Michrochiropteran bat species recorded during this investigation on the proposed mine area.

Michrochiropteran bat species recorded during this investigation in the Wamboyne Mountain/'Coniston' area.

* W o W

Schedule 12 (NP&W Act 1974) Part II Vulnerable & Rare

A range of feral or introduced mammals were recorded during this study. These included
destructive species such as the Feral Cat Felis catus and Fox Vulpes vulpes (spotlight), and
the House Mouse (trapped, spotlight}. These species are widespread throughout Australia,
and are generally common in areas characterised by highly modified environments. Other
introduced mammals in the area included stock (cattle and sheep) and the Feral Pig Sus
scrofa, all of which are known to degrade native habitats to a significant extent.

BIRDS

Ninety-six bird species were recorded on the study area or in the general vicinity during this
fauna survey (Appendix 6 of the FIS). These include entirely ‘terrestrial’ species (such as
passerines, honeyeaters, raptors and parrots), essentially aquatic species (such as
cormorants, ducks and grebes), species which use a combination of wetlands and
‘terrestrial’ habitats such as (egrets, herons and ibis), and shorebirds {such as plovers,
dotterels and rails). The non-‘terrestrial' species are considered in the second report for
Lake Cowal {Appendix 5 of FIS).

Of the 70 ‘'terrestrial' birds recorded, 59 species were recorded from the mine area, which
represents approximately 34% of the avian species likely or known to have been recorded in
the Lake Cowal area (Vestjens 1977; Hatton 1991). An additional 11 species were located in
the Wamboyne Mountain/‘Coniston' area, most of which are expected to occur occasionally
within the mine area. Included amongst these is the Gilbert's Whistler, an endangered
species which is discussed in detail below. Many of the species not sighted during the
present survey are either migratory or nomadic, and were not present in the region at the
time of survey. For a further 11 species, particular habitat requirements are not available
within the mine area. The avifauna species diversity at Lake Cowal is moderate, with the
general area supporting approximately 15% of the 'terrestrial' avifauna found within NSW
{Morris et al 1981).

The most significant habitat for ‘terrestrial’ birds within the mine area was the 'gilgal' Open
Woodland community adjacent to the Cowal West homestead. This vegetation community
comprises approximately 1.5 sq.km of mixed acacia, casuarina and eucalyptus species
infested with prolific mistletoe. Populations of at least 36 species were recorded in this
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habitat patch, including honeyeaters, parrots, robins, thornbills and fairy-wrens. This
assemblage represents 51% of non-waterbird avian taxa found within the study area during
this investigation. At the time of survey, the acacias had recently finished flowering, and
the mistletoe was coming into full bloom. This circumstance provided a substantial food
resource for birds, with honeyeaters feeding on the mistletoe blossom or on insects
attracted to the plants, and small passerines foraging on insects. The many old nests
through this vegetation community indicates that the area is important during the breeding
season {through spring and summer).

Mistletoe-infested acacias are a preferred habitat for the Painted Honeyeater (Blakers et al
1984; Garnett 1992a, b), and although this species was not observed during this survey, it
is expected to occur in the area on occasions. The Painted Honeyeater has been recorded
breeding in the Lake Cowal area (RAOU Atlas records).

The lightly-wooded knoll situated 1.5km north of Cowal West homestead (immediately west
of the proposed pit site) also supported a reasonably diverse avian assemblage, particularly
parrots. Cockatiels and Red-rumped Parrots were observed examining tree-hollows in this
locality, and may use the area for breeding. Owlet Nightjars and Tawny Frogmouths were
also recorded at this site during the evening spotlight surveys.

The Grassland habitats throughout the study area supported few avian species despite the
density of grass seed, with the occasional Quail observed. Other species recorded
infrequently included Richard's Pipit and the Rufous Songlark. The scattered stands of
Bimble Box Eucalyptus populnea through the Grassland habitats (mostly between the
access road and the Lake) contain hollows likely to be utilised by hollow-nesting bird and
bat species during the breeding season.

The Lakeside habitat/ecotone, including the narrow band of River Red Gums Eucalyptus
camaldulensis and the Lignum and grassy understorey, supported many feeding and
roosting bird species. These Lakeside (riparian) corridors may also used by migrating and
nomadic birds, including endangered species such as the Superb Parrot, to move between
more extensive tracts of vegetation or between areas with concentrations of relevant feeding
and nesting resources.

However, no avian species of conservation significance, which could be considered entirely
dependent on the environmental resources present within the proposed mine area, were
observed. Additionally, it should be noted that several bird species were observed foraging
and perching on and adjacent to the drill rigs, despite the rigs being in operation.

A small patch of Lignum Muehlenbeckia cunninghamii, located about 500-600 metres north
of the drill site, supported a higher concentration of birds than did the sparser portions of
the Lakeside habitat. The Rufous Night Heron, Intermediate Egret, Little Egret, Australian
White Ibis, Australian Crake and Variegated Fairy-wren were observed only at this location,
and Whistling Kites, a pair of Little Falcons and a Peregrine Falcon were also observed in
this small area of shoreline.

REPTILES

Rocky outcrops and various ground debris on Wamboyne Mountain, and to a lesser extent
on the ridge in the south of the mine area, provide excellent microhabitats and shelter for
many reptile species. Whilst the majority of the study area, dominated by open Grasslands,
is of rather less value for this group of animals, some of the Open Woodland areas contain
localised areas of logs and rocks which also provide valuable refuge. The River Red Gums
along the shoreline provide fallen logs and tree debris within and beneath which reptiles can
shelter, and the somewhat thicker grass layer near the Lake and the stands of Lignum also
provide potential resources for reptiles.

A range of widely distributed and abundant reptile species, including one gecko, three
skinks, one dragon, one agamid and one elapid, were recorded during this investigation.
Species detected during habitat searches included the Lace Monitor Varanus varius,
Eastern Thick-tailed Gecko Underwoodisaurus milli Spiny-palmed Shinning-skink
Cryptoblepharus carnabyi and the Eastern Brown Snake Pseudonaja textilis (Appendix 1).
Reptile species recorded in pit-traps (Table 5) in Open Woodland areas included the
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Southeastern Morethia Skink Morethia boulengeri, Wood Mulch-slider Lerista muelleri and

the Bearded Dragon Pogona barbata. No endangered reptile species have been recorded in
the vicinity, and none are expected on the mine area.

An additional 24 reptile species have been recorded around Lake Cowal or from within the
general vicinity (Vestjens 1977; NP&WS Wildlife Atlas). However, the habitats present on
the proposed mine area are considered unlikely to be particularly suitable for most of these
species, or to provide unique or ‘critical’ resources. ’

AMPHIBIANS

Six amphibian species were recorded from pit traps or by sightings through the study area
during this investigation (Table 5), including Sloane's Froglet Crinia sloanei, Crucifix Toad
Notaden bennettii, Smooth Toadlet Uperoleia rugosa, Peron's Tree-frog Litoria peronii, Marsh
Frog Limnodynastes fletcheri and the Spotted Grass Frog L tasmaniensis. All of these
species recorded are common to abundant and widespread throughout their ranges.

Although amphibians were recorded from all habitat types/communities surveyed, several
areas are especially relevant for amphibians. These include the stands of Lignum and areas
of shallow flooded grassy foreshore which line areas of the Lake edge, several pools along
Frog Pond Creek that persist when the creek ceases flowing, and a number of farm dams.
Localised areas containing logs and rocks associated with depressions in Open Forest and
Woodland, and depressions throughout the area in general (including along roadsides)
which retain water after rain, provide potential temporary breeding habitat and resources
for some frogs. No endangered amphibian species were detected in the study area during
this investigation, and none are included on the NP&WS Wildlife Atlas for the region.

A further five amphibian species have been recorded from around the Lake or from within
the general region (Vestjens 1977; NSW NP&WS Wildlife Atlas), including the Eastern Sign-
bearing Froglet Crinia parinsignifera, Painted Frog Neobatrachus pictus, Green Tree-frog
Litoria caerulea, Giant Banjo Frog Limnodynastes interioris and the Salmon-striped Frog L
salmini. These species are all considered common to abundant and are widespread
throughout their distributional ranges.

TABLE 5 Fauna species recorded in pit traps in habitats surveyed in the Lake Cowal
study area.

T# HABITAT SPECIES NAME TOTAL

Tl Open Woodland Limnodynastes fletcheri
Limnodynastes tasmaniensis

W N

T2 Open Woodland Notaden bennettii
Lerista muelleri
Morethia boulengert
Pogona barbata

[PPSR

T3a Grassland Limnodynastes fletcheri
Limnodynastes tasmaniensis

T3b Riparian Vegetation Mus musculus
Limnodynastes fletcheri
Limnodynastes tasmaniensis

WA N~

TS5 Open Forest (remnant) Mus musculus

Crinia sloanei
Limnodynastes fletcheri

! Limnodynastes tasmaniensis
Uperoleia rugosa

Morethia boulengeri

— N N e

T# Transect Number
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3.2 ENDANGERED 'TERRESTRIAL' FAUNA KNOWN FROM THE VICINITY

No endangered fauna species have been specifically recorded on the proposed mine area at
Lake Cowal, but a number of Schedule 12 species have been recorded in and around the
Lake, and several others are known from the region. Of those endangered species known
from the vicinity, many are waterbirds associated with the Lake and other regional
wetlands, including the Australasian Bittern, Magpie Goose, Freckled Duck, Blue-billed
Duck, Osprey, Painted Snipe and Black-tailed Godwit, and are considered in the second
report on the proposed Lake Cowal Gold Project (see Appendix 5 of the FIS).

A total of 4 endangered 'terrestrial' fauna species (included on Schedule 12 of the National
Parks & Wildlife Act as amended in 1992) have been recorded during surveys in the vicinity
of the proposed mine area at Lake Cowal, or are included on other databases. Ultrasonic
calls which could possibly be ascribed to two endangered microchiropteran bat species (the
Troughton's Bat and Little Pied Bat) were obtained during this investigation around
Wamboyne Mountain, although these calls could be of other bat species known to occur in
the region. The Greater Long-eared Bat has been recorded from the northeastern side of the
lake, approximately 9km to the northeast of the proposed pit (NSW NP&WS Wildlife Atlas).
One other endangered fauna species, Gilbert's Whistler, was recorded on Wamboyne
Mountain (6km to the north} during the field surveys for this report.

Several additional species of endangered 'terrestrial' fauna could be present in the vicinity of
the proposed mine and its ancillary operations (Table 6), as individuals have been recorded
in the general area (NP&WS Wildlife Atlas, RAOU Bird Atlas). However, there are no data
currently available to indicate the presence of any of these species on the proposed mine
area, either from this or previous investigations, despite the intensity of studies at Lake
Cowal over an extended period. Furthermore, given the generally depauperate and modified
'terrestrial' habitats present, few of the additional species are anticipated to occur on the
study area, other than on an occasional and transitory basis. Several are considered
unlikely to be present in the vicinity of the mine area (because the habitats available are not
suitable), or unlikely to be dependent on the habitats present even if they do occur (given
the mobility of the animals concerned). Species in this category (known from the region but
considered not relevant to the mine proposal) include the Brolga, Black-breasted Buzzard,
Pink Cockatoo, and several species which have been recorded only a considerable distance
from the mine area (the Malleefowl, Square-tailed Kite, Brush-tailed Rock-wallaby, Grey
Falcon, Bush Stone-curlew and Chestnut Quail-thrushj.

The fauna habitats and vegetation communities of the proposed mine area at Lake Cowal,
including areas to be disturbed for waste rock emplacements, tailings storages and plant
operations, are widely distributed through the landscape in the general region. The
disturbed or modified Grassland and Open Woodland communities present on the mine
area are characteristic of southwestern NSW. Those areas which are to be disturbed are not
considered ‘critical’ to the local survival of any endangered fauna species, although some
individuals may irregularly use them.

One habitat patch of relatively high value, the relatively diverse 'gilgai' Open Woodland
community, was located on the mine area, although this vegetation type is widespread
through the region. Only an insignificant area of any habitat, relative to their distributions
through the general region, will be affected by the proposed development. Furthermore, the
habitat reconstruction and rehabilitation protocols recommended for the site are considered
capable of enhancing fauna habitats in the medium to long term (converse to expectations
for fauna habitat under normal agricultural pursuits). However, retention of the gilgai
community would be beneficial, if possible, and an intensive re-creation program is required
if it cannot be retained.

The endangered fauna considered of relevance to the Lake Cowal Gold Project are discussed
in detail in the FIS.
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TABLE 6 Endangered ‘'terrestrial' fauna (Schedule 12 species) known to occur at Lake
Cowal or in the general vicinity.

COMMON NAME

SCIENTIFIC NAME

MAMMALS

Vespertilionidae

Little Pied Bat

Greater Long-eared Bat
Troughton's Bat

BIRDS

Accipitridae
Black-breasted Buzzard

Gruidae
Brolga

Cacatuidae
Pink Cockatoo

Psittacidae
Superb Parrot
Swift Parrot
Turquoise Parrot

Pachycephalidae
Gilbert's Whistler

Meliphagidae

Pied Honeyeater
Regent Honeyeater
Painted Honeyeater

Chalinolobus picatus
Nyctophilus timoriensis
Vespadelus troughtoni

Hamirostra melanosternon

Grus rubicundus

Cacatua leadbeateri

Polytelis swainsonii
Lathamus discolor
Neophema pulchella

Pachycephala inormata

Certhionyx variegatus
Xanthomyza phygia
Grantiella picta

4 POTENTIAL IMPACTS of the DEVELOPMENT

No significant adverse impacts, from the proposed mine development need be imposed on
any native fauna species or their habitats, provided appropriate management protocols (as
discussed in of this report) are implemented. The construction and operation of the mine
and its associated treatment plant, stockpiles and tailings storages affect only a small
proportion of the habitats present in the general region. However, potential indirect impacts
(particularly from sediment or contaminant discharge into the local watercourses or into
Lake Cowal) could adversely affect the aquatic habitats if permitted. Potential impacts of
the development on native fauna are discussed in detail in the FIS.
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1 INTRODUCTION

Lake Cowal is described as "the largest natural lake in the Lachlan Valley" (DWR 1990) and
as "the largest natural inland lake in NSW" (NSR 1994). When full, Lake Cowal and the
adjacent Nerang Cowal waterbodies cover an area of 15000-16000 hectares, constituting a
significant and substantial wetland. It is a shallow ephemeral lake, which fills naturally
by runoff from within its own catchment, and also by flooding from the Lachlan River to
the north. During extended dry periods, the Lake dries out completely, and is used for
agricultural purposes by the local landholders.

Lake Cowal is regarded as particularly significant for fauna conservation, especially with
regard to wetland birds, fish and macroinvertebrates. It has been described as "one of the
most significant water bird concentration areas in NSW" by the Australian Heritage
Commission (see Appendix 9 of the FIS), and is clearly of substantial value for the survival
and breeding of many wetland birds in inland NSW (Lane 1990; Rankine & Hill 1980;
Vesjens 1977; DWRC 1986; NSR 1994). Over 170 native birds have been recorded using the
habitats of Lake Cowal and its immediate vicinity, including approximately 45 species of
wading and wetland birds breed at the Lake.

Lake Cowal is also considered of significance for fish, with 9 species (including 5 native
species) having been recorded from it. Lake Cowal is a significant inland fishery and during
suitable conditions contributes substantially to the freshwater fish catch for NSW. Lake
Cowal also supports a substantial diversity and abundance of invertebrate fauna, due to the
variety of habitats present.

The variety of habitats and vegetation communities present within Lake Cowal and along
its margins provide a diversity of resources and features for native fauna, contributing to
the high conservation and wildlife value of the Lake. Broad faunal habitats present include
the intermittently flooded foreshores, Open Water, Shallow Waters with Cane Grass, dense
Lignum stands - either with or without attendant River Red Gums, and shallow open water
with scattered River Red Gums. This variety of habitats and the mosaic of features present
in the Lake provide specific resources and features of relevance to the considerable array of
avian fauna, as well as to the macroinvertebrate fauna and other vertebrates.

The proposed mining development by North Mining Ltd at Lake Cowal involves the
construction of an open-cut pit for the mining of gold and copper. The proposed operation is
located on the southwestern side of the Lake, and will involve the excavation of a mine pit
surrounded by a bund wall extending approximately lkm into the Lake. Other associated
features of the development (the treatment plant, waste-rock stockpile, tailings storages
and assoclated infrastructure) will be located on the Lake shore and floodplain to the west
of the proposed pit. The development is intended to provide a range of habitats of relevance
to the native fauna of the area, including additional shoreline and lake features of potential
value for the wetland and wading birds.
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2  PHYSICAL FEATURES

Lake Cowal is "the largest natural lake in the Lachlan Valley" (DWR 1990) and Lane {1990)
suggests that "Lake Cowal is the largest freshwater lake in inland NSW and a significant
waterbird breeding area on the edge of Australia’'s arid interior". Vestjens (1977} also
discusses the significance of Lake Cowal for feeding and breeding for waterbird species. The
Australian Heritage Commission (see Appendix 9 of the FIS) considers Lake Cowal as "one
of the most significant waterbird concentration areas in NSW", and the 1980 report by
Rankine & Hill comments that Lake Cowal "is clearly an extremely valuable water bird
habitat".

It is filled by flood-waters from the Lachlan River to the north and, less frequently, from
within its own catchment (particularly via Bland Creek) to the south. Once full, and with no
other water input, Lake Cowal takes 2-3 years to dry out, at which time the lake bed is used
by local landholders for cropping and grazing. When completely filled, Lake Cowal itself is
approximately 9km long from north to south and 5 km wide at its widest point, covering
some 10800 hectares (NSR 1995). With the adjacent Nerang Cowal (providing an additional
3800 hectares; NSR 1995) a substantial area of lake and wetland is produced when the
appropriate seasons have prevailed.

The majority of the lands which comprise Lake Cowal are held under freehold title, with
only small Crown Land area occurring as road reserves or travelling stock reserves, and a
few Permissive Occupancies. The Lake Cowal Game Reserve which is administered by the
NSW NP&WS, primarily to provide access for duck shooting, is located on the western side
of the Lake, north of the proposed mining operation.

The general climate of the area is characterised by hot summers and cool winters, with
daily maxima at Forbes exceeding 40°C during the summer and mean daily minimum
temperatures between 2 and 4°C in winter. Rainfall is distributed relatively evenly through
the year, although winter and spring rains tend to be more reliable, whilst summer rainfall
is often more abrupt, often producing local flooding as a result of summer storms. Further
details of the physical attributes of Lake Cowal and the Wilbertroy/Cowal wetlands are
included in the report of the DWR (Hatton 1991).

3 LAKE HABITATS

Several previous reports have discussed the fauna habitats of Lake Cowal (Vestjens 1977,
Hatton 1991). For this report, six separate habitats specifically associated with the Lake
are recognised, involving the Lake itself and the immediately adjacent shoreline. Vestjens
(1977) describes 6 main habitats associated with Lake Cowal, but includes 'pasture and
croplands’ which are considered peripheral to the Lake ecosystem in this report, and which
consequently were not used in assessing habitat use by wetland birds, although these
habitats do provide food resources for a number of the wetland birds (particularly the ibis,
spoonbills, some egrets, herons and the Masked Lapwing).

TABLE 1 The seven main fauna habitats associated with Lake Cowal used in this
report, with the equivalent habitats as described by Vestjens 1977).

This Report Vestjens Description

not used A Pasture and Crop Areas

Habitat #1 B Shoreline - areas intermittently flooded
Habitat #2 & Shallow water with Lignum and eucalypts
Habitat #3: D Shallow water with River Red Gums
Habitat #4 E Shallow water with Lignum

Habitat #5 not used Shallow water with Cane Grass

Habitat #6 F Open and deep water
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Habitat #1 Shoreline Habitat

The shoreline habitat occupies a narrow strip along the foreshores of Lake Cowal, and
comprises the ecotone between the aquatic environment and the Grasslands of the adjacent
grazing lands. The shoreline areas around the edge of Lake Cowal provide a long and
variable habitat which moves in relation to changes in water level in Lake Cowal. These
areas have long been subject to stock grazing and are consequently substantially modified.
They are also characterised by relatively high levels of human disturbance, with excavated
farm tanks and irrigation channels occurring around the Lake.

The upper (full) shoreline is characterised by a River Red Gum Eucalyptus camaldulensis
community, either as scattered trees or occurring in discrete stands. In some areas, the
River Red Gums extend for some distance into the Lake, depending on the frequency of
flooding and on water depth, and merge into Habitat #3 (Shallow water with Red River
Gums). River Red Gums are generally dominant, with some River Cooba Acacia stenophylla
also occurring as a riparian open woodland.

Generally, the River Red Gum community along the Lake edge supports a groundcover of
grasses and sedges, but there are scattered areas with a sparse undergrowth of Lignum
Muehlenbeckia cunninghamii and other reeds, or with Cane Grass Eragrostis australasica
as a swamp understorey at frequently inundated sites. Areas which are generally wet
support perennial macrophytes such as Nardoo Marsilea drummondii and Water Milfoil
Myriophyllum verrucosum. Because of changes in water level in the Lake, the shoreline
habitats move frequently, and are highly dynamic and productive. Consequently, they are
a significant feature for many of the waterbirds of Lake Cowal, and provide substantial
feeding resources and habitat.

Habitat #2  Lignum/Eucalypts

A large proportion of the northern margins of Lake Cowal are dominated by dense Lignum
growth (see Figure 1 of the FIS). Along the channels which drain into Lake Cowal when it is
drier, stands of River Red Gums remain, including both dead and living trees. The combined
River Red Gum canopy with a dense Lignum understorey and the intervening channels of
open water, provide a diverse habitat for a range of wetland birds, and many species nest
and breed in these areas.

The River Red Gum woodland occurs as isolated stands or along drainage channels through
the dense Lignum. There are also shrubby thickets of Lignum with a sparse overstorey of
Bimble Box Eucalyptus populnea, River Cooba and River Red Gum, and areas of shallow
water with small islets of earth alongside excavated farm tanks. In the larger areas of open
water, Ribbon Weed Vallismeria spiralis is common.

Habitat #3 River Red Gum

The northern parts of Lake Cowal and portions of the western shore are characterised by
broad open stands of River Red Gum woodland standing in shallow water. These areas do
not include either Cane Grass or Lignum as an understorey, and when the Lake is drier,
comprise an open grassy River Red Gum woodland. A combination of scattered dead and
living trees are characteristic of this habitat, and provide a range of roosting opportunities
for birds, as well as shelters for the Australian Water Rat Hydromys chrysogaster and sites
of particular relevance for some of the native fish.

Habitat #4  Shallow Water with Lignum

Extensive stands of Lignum shrubland occur in the slightly less frequently flooded areas in
the northern part of Lake Cowal (sce Figure 1 of the FIS). This community covers a large
area and consists of very large clumps of Lignum, with intervening shallow channels of
water. These habitats provide valuable shelter, breeding and feeding resources for a range
of wetland birds, as well as shelter and substrates for a substantial array of
macroinvertebrates and fish.
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Habitat #5 Shallow Water with Cane Grass

The Cane Grass community is characteristic of a substantial proportion of the western and
southern areas of Lake Cowal, and occurs in the lowest and most frequently inundated parts
of the Lake, up to a maximum depth of about 2m. This is generally a monotypic community,
with Lignum and River Red Gums generally absent. The Cane Grass community provides an
array of refugia for some macroinvertebrate fauna and fish, although it has been noted that
the diversity of species in these areas tends to be relatively low (Hawking 1995)

Habitat #6 Open Water

A substantial proportion of Lake Cowal, particularly the deeper most frequently inundated
areas, are characterised by open water without emergent vegetation. These areas are too
deep for either Lignum or Cane Grass, and are generally devoid of trees, except along the
eastern shoreline where drowned River Red Gums occur. Open water habitats provide  some
feeding resources for wetland birds, particularly larger fish-eating species such as the
Australian Pelican, cormorants and Darter. Many aquatic birds shelter in open areas of
water, because of their isolation from land-based predators. Ducks, grebes, cormorants, the

Australian Pelican and Eurasian Coot are often seen in flocks in the open water of Lake
Cowal.

The different habitats present provide a variety of resources (food, shelter, breeding sites)
for the Lake-dependent fauna at Lake Cowal. The vertebrate fauna of the Lake occurred at
different frequencies in the different habitats of the Lake Cowal environment described by
Vestjens (1977). Whilst the greatest number of fish species occur in the shallow and
riparian areas, they are susceptible to high levels of predation in shallower water.
Amphibians are concentrated in Habitat #1 'intermittently flooded riparian areas'. Most of
the amphibian species are associated with very shallow water and emergent vegetation
along the shoreline, including shallow and flooded grassland, and avoid deeper water
environments. Two of the amphibian species (the Green Tree-frog Litoria caerulea and
Peron's Tree-frog Litoria peronii) are capable of using Lignum and trees for shelter.

TABLE 2 The occurrence of vertebrate species in the habitats at Lake Cowal associated
with the Lake environment (Vestjens 1977).

Habitat Fish Amphibians Birds Total
1(B)# 8 9 143 (62) 160 (79)
2 (0 6 2 94 (46) 102 (54)
3(D) 6 2 60 (37) 68 {45)
4 (E) 6 2 60 (46) 68 (54)
6 (F) 5 - 21 (20) 26 (25)
# includes the proposed mine area.

numbers in brackets under Birds and Total indicate wetland or lake-dependent species.

As with the other vertebrate fauna groups, the birds of Lake Cowal are commonly associated
with the shallow, frequently inundated shoreline. The number of avian species indicated
in Habitat #1 (Table 2) is, however, inflated by the numbers of terrestrial species present.
Only 62 lake-dependent species were present. Whilst most of the bird species do not breed
along the shoreline, a substantial proportion of the birds of the area use this habitat for
feeding. Only 13 wetland/lake birds are considered to rely on the intermittently inundated
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shoreline habitats (Hatton 1991). During the detailed waterbird surveys of the Lake, the
only evidence for breeding activities in the shoreline habitats, at the proposed mine site,

involved broods of the Grey Teal (Lane 1990).

4 AVIFAUNA

Lake Cowal is universally regarded as a wetland of major significance for avian fauna, in
particular, for wading and wetland birds. The high numbers of waterbirds and the intensity
of breeding activities qualify Lake Cowal as a 'wetland of international significance’,
according to the criteria implemented by the IUCN. "Its natural condition, size and
waterbird populations, make it one of the most important wetlands in South Eastern
Australia” (Lane 1990).

The significance of Lake Cowal for waterbirds and as’a conservation feature is related to its
size, and natural condition, and to the variety of habitats and features present. "Because of
its size and unregulated water levels Lake Cowal provides opportunities for a number of
waterbird breeding events involving very large numbers of birds, yet it dries out frequently
enough to produce high biological diversity next time it fills" (Lane 1990). Lake Cowal is not
subject to artificial regulatory systems and consequently follows a natural cycle of drying
and refilling. The hydrological regime creates variation in vegetation comrmunities present
and in the macroinvertebrate and fish fauna over time, contributing to the value of Lake
Cowal for breeding waterbirds.

The value of Lake Cowal for waterbirds is indicated by the numbers of birds which are
regularly recorded. In 1989-1990, approximately 50000 waterbirds were located on Lake
Cowal, and during the years 1964-1976 up to 147000 waterbirds were located on the Lake
(Vestjens 1977). Vestjens recorded 172 birds associated with Lake Cowal, although a
significant proportion of those are primarily terrestrial and are not dependent on the Lake
itself. A total of 79 wading or lake and wetland-dependent bird species have been recorded
from Lake Cowal (Appendix 1) during investigations over the last 20 years ( Vestjens 1977,
EES 1994; Lawler 1989; Lane 1990; Dent unpubl; Hatton 1991; this investigation). Fifty six
species have been recorded on the waterbird survey transects at Lake Cowal (Crome 1995).

Of the 79 avian species associated with the Lake and wetland habitats at Lake Cowal, 8
endangered bird species (as listed on Schedule 12 of the NP&W Act 1974) have been recorded.
The Osprey has only been recorded infrequently at the Lake, whereas the Freckled and Blue-
billed Ducks are regularly sighted. Several of the wetland species are listed on
international conservation treaties to which Australia is a signatory (Table 3), including
JAMBA (the Japan-Australia Migratory Bird Agreement), CAMBA (the China-Australia
Migratory Bird Agreement), and BONN {the Agreement on Wetland Birds).

Additionally, some unusual species have been recorded from Lake Cowal, including the
Magpie Goose Anseranas semipalmata and the Wandering Whistling Duck Dendrocygna
arcuata. Whilst Blakers et al (1984) suggest that these are likely to be vagrants, Lawler
(1989) considers that the increased availability of wetlands in eastern Australia may have
encouraged an increase in these species. Certainly the Magpie Goose appears to be
restabilising its former range through southeastern Australia (pers obs).

The waterbird surveys conducted in Lake Cowal between 1989 and 1995 involved specific
transects at eight locations through the Lake (see Figure 1 of the FIS). These surveys are
intended to record the breeding activities and presence of birds in the Lake at the different
locations, and to provide a general indication of the activities of waterbirds in the vicinity
of the proposed mine.

The water level of Lake Cowal has fluctuated substantially between 1989 and 1994, with
flooding events occurring on at least two occasions, providing increased habitat and food
resources for some species, whilst decreasing resources and suitable habitat for others (NSR
1995). A large number of bird species which utilise inundated vegetation for breeding were
active in their reproduction in October 1989 following a substantial inflow into Lake
Cowal, which inundated the northern Lignum and River Red Gum areas. NSR (1995) notes
that when water levels drop in the Lake many of the species which utilise inundated
vegetation (such as the Darter, cormorants, egrets, ibis and spoonbills) are unlikely to breed
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due to their susceptibility to land-based predators. Many other species appear to breed in
response to water inflows into Lake Cowal. Most of the breeding ducks, the Whiskered
Terns, and many of the shorebirds (such as the Masked Lapwing, Red-kneed Dotterel and
Banded Stilt) breed most successfully when water inflows provide extensive Cane Grass
areas, or inundation of lake shorelines to provide shallow vegetated lake margins.

TABLE 3 Those birds species that are associated with Lake Cowal and are included on
Schedule 12 of the NP&W Act 1974 and those under International Treaties to
which Australia is a signatory.

COMMON NAME

SCIENTIFIC NAME

TREATIES

Ardeidae
Cattle Egret
Great Egret

% Australasian Bittern

Threskiornithidae
Glossy Ibis

Anseranatidae
*Magpie Goose

Anatidae
*Freckled Duck
% Blue-billed Duck

Accipitridae
*Osprey
White-bellied Sea-Eagle

Gruidae
% Brolga

Rostratulidae
* Painted Snipe

Charadriidae
Lesser Golden Plover

Scolopacidae

Ruddy Turnstone
Greenshank

Marsh Sandpiper
Latham's Snipe

* Black-tailed Godwit
Bar-tailed Godwit
Sharp-tailed Sandpiper
Pectoral Sandpiper
Red-necked Stint

Laridae
Franklin's Gull
Caspian Tern

Ardeola tbis
Egretta alba
Botaurus poiciloptilus

Plegadis falcinellus

Anseranas semipalmata

Stictonetta naevosa
Oxyura australis

Pandion haliaetus
Haliaeetus leucogaster

Grus rubicundus

Rostratula benghalensis

Pluvialis dominica

Arenaria interpres
Tringa nebularia
Tringa stagnatilis
Gallinago hardwickii
Limosa limosa
Limosa lapponica
Calidris acuminata
Calidris melanotos
Calidris ruficollis

Larus pipixcan
Hydroprogne caspia

JAMBA, CAMBA
JAMBA, CAMBA

CAMBA

BONN
CAMBA

CAMBA

JAMBA, CAMBA

JAMBA, CAMBA
JAMBA, CAMBA
JAMBA, CAMBA
JAMBA, CAMBA
JAMBA, CAMBA
JAMBA, CAMBA
JAMBA, CAMBA
JAMBA, CAMBA
JAMBA, CAMBA

JAMBA, CAMBA

* Schedule 12 species (NP&W Act 1974, as amended 1992).
LOCAL STATUS after Hatton (1991).
JAMBA  Japan - Australia Migratory Bird Agreement.

CAMBA China - Australia Migratory Bird Agreement.

BONN Convention on the conservation of migratory species of wild animals.
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NSR (1995) suggests that the extent and intensity of regional flooding and rainfall events
may have a significant impact on the value of Lake Cowal for breeding waterbirds. Thus,
other wetlands in the general region, particularly those associated with the Lachlan Valley,
may provide appropriate resources at times when Lake Cowal is less satisfactory for some
species. In October 1993, the surveys at Lake Cowal indicated very low numbers of
waterbird species on the Lake. EES (1994) suggests this is probably a result of several
factors, including heavy regional rainfall in central NSW and the general flooding of the
Lachlan River providing alternative habitat throughout the floodplain and high water
levels in Lake Cowal inundating the Cane Grass beds and thus eliminating this area as
suitable habitat for many species.

A number of avifauna species are noted as having geographical or breeding limits in the
Lake Cowal region. Of the wading or wetland birds associated with the Lake itself or
dependent on it, 10 species apparently either reach their known breeding or distributional
limits at Lake Cowal. Amongst these are the endangered Freckled and Blue-billed Ducks,
the Little Bittern, the Brolga (endangered in NSW), the Magpie Goose (endangered in NSW),
and four wading species (Table 4).

TABLE 4 Avifauna species with geographical or breeding limits in the Lake Cowal
Region.

(After Schrader 1990; Hatton 1991).
A - breeding habitat B - non-breeding habitat

COMMON NAME
Ardeidae
Little Bittern

Anseranatidae
Magpie Goose

Anatidae
Freckled Duck
Pink-eared Duck
Blue-billed Duck

Rallidae
Banded Rail
Black-tailed Native Hen

Gruidae
Brolga

Recurvirostridae
Red-necked Avocet
Banded Stilt

SCIENTIFIC NAME

Ixobrychus minutus

Anseranus semipalmata

Stictonetta naevosa
Malacorhynchus membranaceus
Oxyura naevosa

Rallus philippensis
Gallinula ventralis

Grus rubicundus

Recurvirostra novaehollandiae
Cladorhynchus leucocephalus

Vestjens (1977) considered the use by waterbirds of the various habitats at Lake Cowal and
noted the high value of the intermittently flooded shoreline areas around Lake Cowal, with
82 bird species having aquatic food from this habitat included in their stomachs and 56
bird species (including non-waterbirds) nesting in the area. The variety of microhabitat
features along the intermittently flooded shoreline provide specific resources for a number
of species. Shallow areas are used by herons, egrets and ibis for feeding, with larger birds
feeding in deeper water. Rufous Night-herons feed in the shallow inundated areas at night.
Other species which feed in shallow water include the ducks, swans, Black-tailed Native
Hen, Purple Swamp Hen and Eurasian Coot, which feed on vegetation in shallow areas, and
the Little Black and Little Pied Cormorants, which fish along the Lake edges and in shallow
pools. Mud flats are used by a variety of wading species, and the small scattered patches of
Lignum provide breeding locations for rallids. Crakes, rails and the Black-tailed Native
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Hen and Eastern Swamp Hen feed in the muddy areas around and between Lignum, and
plovers and dotterels nest on the ground above the area of inundation.

Hatton (1991) concludes (from Vestjens 1977) that the intermittently flooded shoreline
areas are the most critical habitat feature for vertebrate species at Lake Cowal. Hatton
notes that 128 avian species, from 45 families (including non-wetland species) utilise the
intermittently flooded areas to meet some parts of their habitat or feeding requirements,

although only 13 wetland birds rely entirely or substantially on this habitat for their
primary requirements (Table 5).

TABLE 5 Bird species relying entirely or substantially upon intermittently flooded shore
areas for habitat (after Vestjens 1977).

Rallidae

Marsh Crake Porzana pusilla
Rostratulidae

Painted Snipe Rostratula benghalensis
Charadriidae

Masked Lapwing Vanellus miles

Eastern Golden Plover Pluvialis dominica
Red-kneed Dotterel Erythogonus cinctus
Black-fronted Dotterel Charadrius melanops
Recurvirostridae

Pied Stilt Himanoptus himanoptus
Red-necked Avocet Recurvirostra novaehollandiae
Scolopacidae

Greenshank Tringa nebularia
Japanese Snipe Gallinago hardwickii
Black-tailed Godwit Limosa limosa
Sharp-tailed Sandpiper i Calidris acuminata
Red-necked Stint Calidris ruficollis

In relation to food requirements, the shallow inundated areas provide a range of resources,
including Ribbon Weed and Water Milfoil, which are important food resources for
herbivorous birds, and which are also generally rich in invertebrates, plankton, molluscs,
Mosquito Fish, Gold Fish and amphibians. Mud flat areas are rich in insect larvae and
other arthropods, which provide significant food resources. Conversely, few avian species
breed in the exposed shoreline areas, except those which use trees for nesting sites.

The Lignum/eucalypt habitat includes areas with relatively shallow water and dense
patches of Lignum, and eucalypts which provide roosting resources. Forty-six wetland bird
species were recorded in these habitats by Vestjens (1977), and the Australian Water Rat was
also most common in this community. The shallow water and Lignum provide substantial
resources for fish and macroinvertebrates, and provide the main feeding habitat for the
Little Black and Little Pied Cormorants, grebes and many other waterfowl. The eucalypts
are used as display sites and for roosting, as well as for breeding by many species, including
the Darter, ibis, cormorants, spoonbills, herons and other waterfowl. Breeding birds which
utilise the dense Lignum stands (in Habitats #2 and #4) included the ibis, spoonbills and
sometimes the Little Pied Cormorant. Occasional excavated tanks with earthen banks
provide roosting and breeding habitat for the Australian Pelican and some of the ducks.

Areas of shallow water in Lake Cowal with River Red Gums (Habitat #3) provide roosting
and display sites for a number of waterbirds, and also nesting habitat for raptors, such as
the Whistling Kite and White-bellied Sea-eagle. These areas are used extensively for feeding
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by ducks, swans and cormorants, as well as the Australian Pelican (where fish numbers are
high).

The monotypic Cane Grass community, is utilised by a range of bird species for feeding, but
few species breed in these environments. Only the Glossy Ibis and Painted Snipe are
recorded as using the Cane Grass habitat as a primary feeding site, although a number of
other species also feed in Cane Grass areas (Table 5). The Great-crested and Hoary-headed
Grebes, Black Swan, Dusky Moorhen, Eurasian Coot, Whiskered and Gull-billed Terns,
utilise Cane Grass comnmunities for breeding. However, water levels are a critical feature for
the Cane Grass habitat, as these sites are particularly susceptible to flooding or falling
water levels.

Open deep water is principally used as a feeding location by cormorants, terns, the Darter
and the Australian Pelican, all of which are fish-eating species. The only breeding
activities in deep open water are associated with the scattered eucalypts which provide a
safe breeding refuge for some species, particularly the Darter and the Little Black
Cormorant. Open water is also used extensively by large congregations of waterfowl,
particularly ducks, the Black Swan, Australian Pelican and Eurasian Coot.

In addition to the wetland and lake-dependent avifauna present at Lake Cowal, there is a
considerable range of avian species which utilise some of the resources available at the
Lake, or which use other habitats present in the area. These have been termed "semi-
waterbirds” by Hatton (1991), and include species such as the Masked Lapwing, plovers,
dotterels, gulls, terns, warblers and the Australian Pratincole. Apart from the warblers and
Australian Pratincole, these species either breed in the immediate vicinity of Lake Cowal or
in the general area, and are considered likely to be dependent on the Lake for some portion
of their habitat requirements.

Another substantial range of avian species present in the region includes birds which
appear to benefit from the presence of the Lake, but which do not depend directly on its
existence for their survival. Included amongst this group of "non-waterbirds" are the
raptors (of which a few nest in trees within Lake Cowal - the White-bellied Sea-eagle,
Whistling Kite and Swamp Harrier), parrots and kingfishers (some of which also nest in the
River Red Gums within the Lake), the robins, whistlers, fantails, fairy-wrens and grass-
wrens, thornbills and their allies, honeyeaters and chats. Whilst many of these species
doubtless benefit from the Lake, none are considered dependent upon it.

5 PISCEAN FAUNA

Lake Cowal is regarded as "one of the most significant inland commercial fisheries in NSW,
being one of the top 5 producers of fish for fourteen of the past twenty three years" (Rankine
& Hill 1980). Commercially important species which are collected from the Lake, include
the Golden Perch and the introduced Redfin and European Carp. Commercial yields of these
species, between 1956 and 1978, ranged from zero during dry years, to annual yields of
39618kg (1962-63), 17590kg (1975-76) and 5654kg (1976-77) for the 3 fish species
respectively (Young 1979).

In some years, Silver Perch, Tench and Murray Cod also provide a portion of the
commercial yield from the Lake. However. it is suggested that these species enter Lake
Cowal with flood waters from the Lachlan River to the north (Young 1979), and the Lake
does not provide suitable habitat to maintain breeding populations in contrast with the
Golden Perch, Redfin and European Carp.

A number of other fish species have also been recorded from Lake Cowal, including native
fish species (Australian Smelt, Freshwater Catfish, Big-headed and Western Carp Gudgeons)
and several introduced species (Mosquito Fish, Goldfish, and Rainbow Trout).

Young (1979) surveyed three aquatic habitats at Lake Cowal for fish fauna. Golden Perch
were least abundant in open water of moderate depth and in areas with Cane Grass and
River Red Gums along the shoreline, and substantially more commmon in shallow areas with
a combination of Lignum and Cane Grass, and in deeper water along the lower reaches of
Bland Creek. The introduced Redfin, by comparison, was most abundant in open water with
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Cane Grass, and to a lesser extent in shallow water with Lignum, Cane Grass and a large
number of eucalypts. This species was least dense in the lower reaches of Bland Creek where
water depth approached 3m or more. The European Carp was considerably more abundant
in the most shallow areas, particularly where dense Lignum and Cane Grass provide
appropriate food resources and feeding sites.

Varijations in water levels in Lake Cowal, and associated changes in the diversity in
abundance of invertebrate fauna, are considered by Young (1979), as being of particular
relevance to the most abundant fish species in the Lake. The Redfin and Golden Perch rely
on smaller fish for a substantial proportion of their diet at Lake Cowal (Young 1979),
whereas elsewhere these species generally prefer crustaceans. Young (1979) indicates that
the restricted diet of these fish species is related to a limited array of available food
resources in Lake Cowal. Conversely, these species display high growth rates in Lake
Cowal, equalling or exceeding those recorded at other locations or which have been
achieved under artificial conditions. Young (1991) concludes that Lake Cowal provides a
particularly suitable and valuable fish habitat for freshwater species in inland NSW.

Young (1979) also notes that the effects of fluctuating water levels at Lake Cowal are also of
particular relevance for fish numbers and fish breeding. Golden Perch spawn under the
stimulation of rising water levels and specific water temperatures, whilst Redfin and
European Carp, which only require certain water temperatures for spawning, will readily
breed provided there is sufficient water in the Lake.

6 INVERTEBRATE FAUNA

As a result of the fluctuations in water level at Lake Cowal, invertebrate fauna populations
are dynamic, with different groups dominating in the various habitats and under the
variety of climatic circumstances. It is in part this variation in the diversity and
abundance of invertebrate fauna, which supports the substantial water bird populations at
Lake Cowal. Crome (1988) notes that freshwater basins which are permanently full become
dominated by Ribbon Weed, fish and fast swimming insect fauna, thus reducing the
diversity of food resources for wetland birds.

The Kirra Environmental Group conducted a survey of invertebrate communities at Lake
Cowal for the Department of Water Resources (DWR 1991), sampling five different aquatic
habitats (Open Water, Lignum, Lignum/Eucalypt, River Red Gum and Cane Grass
communities), and recording benthic invertebrates and those on macrophytes and other
aquatic vegetation. A total of 24 taxa of invertebrate fauna where recorded during the Kirra
study. Of note was the low diversity of invertebrates in the Lake sediments and the
significantly higher abundances and diversities on macrophyte vegetation communities.
Lignum communities supported the greatest diversity and abundance of invertebrate fauna,
whilst open water with River Red Gums supported low species abundances and diversities.
Cane Grass communities provided resources for a relatively high diversity of invertebrate
fauna, but supported only low densities. The Kirra study indicated that chironomids were
the dominant invertebrate taxon, followed by crustaceans and other insect larvae.

As noted, the Lake sediment supports a relatively low diversity and abundance of
invertebrate macrofauna. Hawking (1991) reported mainly oligochaete and chironomid
species in the sediment, with greater species diversity and abundance in shallow areas than
in deeper locations. Maher and Carpenter (1984) recorded high species diversities in the
mud substrate of other Lachlan River water bodies, and suggests a range of possible reasons
for the low diversity at Lake Cowal. However, Timms (1980) notes that Australian lakes,
with few exceptions, are generally depauperate. Maher and Carpenter (1984) suggest that the
dramatic changes which occur in Lake Cowal water levels may account for the low
abundance in the lake sediment. Sweep net samples also displayed a greater diversity and
abundance of macroinvertebrates and of Mosquito Fish and the Australian Smelt in
shallow waters.

The diversities and abundances of macroinvertebrate species are greater in vegetated areas
of the Lake (DWR 1991; Maher & Carpenter 1984), than in Open Water areas. This
observation is likely based on the availability of a range of refugia and of food and other
resources for invertebrates in the densely vegetated areas, particularly where Lignum is
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present. Maher and Carpenter (1984) noted that areas dominated by Lignum supported
higher abundances than those dominated either by River Red Gums or in mixed River Red
Gum/Lignum areas. Cane Grass communities supported even lower macroinvertebrate
populations, due to the finer structure and smaller surface area of Cane Grass, and to easier
access for predatory waterbirds (Maher & Carpenter 1984).

Further details of the terrestrial fauna of Lake Cowal are included in Appendix E of the EIS.

7 OTHER VERTEBRATE FAUNA

In contrast to the waterbird fauna, few representatives of the other native vertebrate fauna
(excluding piscean fauna which are not considered in this FIS) depend on the habitats
present within or immediately adjacent to Lake Cowal. Only 1 mammal, 1 reptile and the

- amphibian species recorded in the vicinity of Lake Cowal are dependent upon aquatic

habitats, and whilst reliant on aquatic habitats, are not restricted to the Lake itself.

Of the 18 species of mammals which have been recorded at Lake Cowal by Vestjens (1977)
and Schrader (1990), only one (the Australian Water Rat Hydromys chrysogaster) relies on
the aquatic environment for its habitat and resource needs. This species appears common
in Lake Cowal and uses a range of habitats for food resources, feeding on crustaceans,
insects, fish and occasionally birds, and bird eggs. The Australian Water Rat was
commonly sighted in shallow water areas with large River Red Gums, and is likely to nest in
the trees. None of the other mammal species recorded are likely to be dependent on the
presence of Lake Cowal for their survival in the area. No endangered mammal species are
known from Lake Cowal itself, although a few microchiropteran bats included on Schedule
12 of the NP&W Act may be present. However, these species are not likely to rely on the Lake
for their continued survival in the area.

Eleven species of amphibians (Table 6) have been recorded at and around Lake Cowal
(Vestjens 1977; Schrader 1990; Appendix B1 of the FIS). Most of these occur along the
shoreline of Lake Cowal and are present in areas which are intermittently flooded,
particularly where grasses are present and abundant. The Tree-frogs Litoria caerulea and L
peronii are widespread species and have been recorded by Vestjens (1977) along the
shoreline of Lake Cowal, as well as in areas of shallow water with River Red Gums and
Lignum.

TABLE 6 Amphibian species recorded in the six main habitats at Lake Cowal
(Appendix B1 of the FIS; Schrader 1990; Vestjens 1977).

COMMON NAME SCIENTIFIC NAME HABITAT
Myobatrachidae

Crinia parinsignifera A
Sloane's Froglet Crinia sloanei 1
Giant Banjo Frog Limnodynastes interioris Al
Fletcher's Frog Limnodynastes fletcheri Al
Salmon-striped Frog Limnodynastes salmini Al
Spotted Grass Frog Limnodynastes tasmaniensis Al

Neobatrachus pictus Al
Crucifix Frog Notaden bennettii A
Red-groined Froglet Uperoleia rugosa Al
Hylidae
Green Tree-frog Litoria caerulea Al234
Peron's Tree-frog Litoria peronii Al1234

Vestjens (1977) noted the presence of 30 species of reptiles from the Lake Cowal area. All but
one of these are predominantly terrestrial species, although some (such as the Carpet
Python, Eastern Tiger Snake, Spotted Black Snake and Eastern Brown Snake) will utilise
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shallow flooded areas for foraging. The Lace Monitor is an adaptable species which has
been recorded in the Lake and on trees some distance from the shore.

The only reptile species known from Lake Cowal which is specifically dependent on aquatic
habitats is the Eastern Long-necked Tortoise. This species requires aquatic habitats for its
survival and breeding, and has been recorded throughout Lake Cowal. No endangered
reptile species have been recorded in the vicinity of Lake Cowal (Vestjens 1977; Fanning

1995b), and none are considered likely to depend on the Lake or its shoreline habitats for
survival.

8 AVIFAUNA OF THE MINE AREA

The proposed mining operation by North Ltd at Lake Cowal involves the excavation of an
open pit for the extraction of gold and copper ore. The resource body and the pit to access it
are located on the southwestern shore of Lake Cowal (see Figure 1 of the FIS), straddling the
shoreline and the Lake (when full). It is proposed to surround the pit with a bund extending
into the Lake for a distance of approximately 1.1km and with a north-south dimension of
approximately 1.4km. The bund will prevent any exchange of water between the Lake and
the pit. Ancillary facilities and associated features of the proposed mining operation will
be located on the Lake shore. A waste-rock emplacement (up to 25m in height) is proposed
immediately west of the open pit. To the south of the waste-rock emplacement will be the
treatment plant for the extracted ore, and two tailings storages will be located to the west of
the proposed plant site. The proposed operation will involve the removal of waste-rock and
over burden in the area of the pit following construction of the bund wall to prevent lake
water entering the works area. The overburden and waste-rock will form the major part of
the waste-rock emplacement, with subsequent material being treated at the plant and
deposited in the tailings storages.

With respect to the fauna habitats of Lake Cowal, a small proportion of 3 habitats will be
affected by the proposed mining operation. Approximately 1km of the Lake shoreline and a
relatively small proportion of the Cane Grass and Open Water environments will be
disturbed by the proposed bund wall and open cut pit. However, the proportion of each of the
habitats which will be directly impacted by the construction of the bund and pit does not
appear significant (see Figure 1 of the FIS). Whilst there is some potential for indirect
impacts on adjacent habitats, no additional habitats are involved.

As indicated in Table 7, a substantial proportion of the waterbirds and lake-dependent
species at Lake Cowal utilise the shoreline vegetation communities as principal or a
significant element in their feeding habitat. On the waterbird survey transect, in the area of
the proposed mining operation, NSR (1994) recorded 46 waterbird species (Table 7), of which
only 6 (Australian Pelican, Little Black Cormorant, White-faced Heron, Sacred Ibis, Grey
Teal and Pacific Black Duck) were regarded as residents (Table 7). Only one waterbird
species. the Grey Teal, has been recorded as breeding in the immediate area of the mine site.
Conversely, Hatton (1991) notes a number of bird species which rely entirely upon
intermittently flooded shoreline areas for their habitat. Most of these are small
wadingbirds, which feed along the shoreline and which nest and breed either in shoreline
vegetation or in the scattered Lignum clumps (the Marsh Crake, Painted Snipe, Pied Stilt,
Red-necked Avocet, plovers, dotterels and sand pipers).

NSR (1994) notes that shoreline areas tend to support a wide range of microhabitat features,
and ephemeral intermittently flooded areas have a higher biological productivity than
locations which have been submerged for long periods (Crome 1988). Lane (1989) notes that
the "shore of the lake may be waterbirds most important feeding habitat’, whilst also
noting that few species are restricted to this type of environment. During the field surveys
conducted for this investigation, only common species were recorded along the shoreline or
in the shallow inundated areas and Cane Grass community associated with the proposed
mine site. Species commonly sighted included the Eastern Swamphen, Eurasian Coot, Grey
Teal, Pacific Black Duck, Australian Pelican, and a few herons and egrets. Given the open
nature of the environment in this vicinity, it is considered unlikely that many species
would breed here, even without the disturbance caused by exploration activities.
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TABLE 7 Records of birds specifically associated with lake habitats at Lake Cowal, including
information from this study and from previous investigations.

COMMON NAME SCIENTIFIC NAME BREEDING FEEDING
HABITAT HABITAT
Podicipedidae
Great Crested Grebe Podiceps cristatus ® | 1245 1,2,3,4,6
Hoary-headed Grebe Poliocephalus poliocephalus ® | 1245 2
Australasian Grebe Tachybaptus novachollandiae ® | 1,2,4,5earth tanks 2
Pelecanidae
Australian Pelican Pelecanus conspicillatus ® | 4,carth tanks 34
Anhingidac
Darter Anhinga melanogaster ® |32 34,6
Phalacrocoraidae
Great Cormorant Phalacrocorax carbo ® {23 34,6
Pied Cormorant Phalacrocorax varius ® |23
Little Black Cormorant Phalacrocorax sulcirostris ® |23 2,1
Little Pied Cormorant Phalacrocorax melanoleucos ® {234 2.1
Ardeidae
Pacific Heron Ardea pacifica 1,2,3 1
White-faced Heron Ardea novaehollandiae 1,2,3 i
Pied Heron Ardea picata non-breeding visitor
Cattle Egret Ardeola ibis non-breeding visitor
Great Egret Egretta alba [ ] , 1
Little Egret Egretta garzetta 2.4 1
Intermediate Egret Egretta intermedia ® | 234 1
Rufous Night Heron Nycticorax caledonicus ® | 1234 1
Little Bittern Ixobrychus minutus Unknown 4
* Australasian Bittern Botaurus polciloptilus Unknown 1,2
Threskionithidae
Glossy Ibis Plegadis falctnellus @ |24 1,5
Sacred Ibis Threskiornis aethiopica ® |24 1
Straw-necked Ibis Threskiornis spinicollis ® |24 1
Royal Spoonbill Platalea regia ® |234 1
Yellow-billed Spoonbill Platalea flavipes ® | 123 1
Anseranatidae
*Magpie Goose Anseranas semipalmata 1.2
Anatidae
Wandering Whistling-Duck Dendrocygna arcuata 4 1,2
Plumed istling-Duck Dendrocygna eytoni 1 1.2
Black Swan Cygnus atratus ® | 1,2,4,5earth tanks 1,2
*Freckled Duck Stictonetta naevosa ® |4 1,2
Australian Shelduck Tadorna tadornoides ® | 1234 1,2
Pacific Black Duck Anas superciliosa ® | 1234 1,2
Grey Teal Anas gibberifrons ® | 1234 1%
Chestnut Teal Anas castanea Unknown 1.2
Australasian Shoveler Anas rhynchotis ® | Unknown 1,2
Pink-eared Duck Malacorhynchus membranaceus ® | 123 1,2
Hardhead Aythya australis ® |234 12
Maned Duck Cgenonettajubata e |123 1,2
*Blue-billed Duck Oxyura australis 2,4 12
Musk Duck Biziura lobata ® |24 1.2
Accipitridae
*Osprey Pandion haliaetus 3.6
Whistling Kite Haliastur sphenurus 2.3
White-bellied Sea-Eagle Haliaeetus leucogaster 3 3,6
Marsh Harrier Circus aeruginosus Unknown 1,2,36
Rallidae
Buff-banded Rail Rallus philippensis Unknown
Baillon's Crake Porzana pusilla Unknown
Australian Crake Porzana fluminea 2.4 1.4
Spotless Crake Porzana tabuensis Unknown
Black-tailed Native-hen Gallinula ventralis @ | Unknown 1
Dusky Moorhen Gallinula tenebrosa 2,45 1
Purple Swamphen Porphyrio porphyrio ® |24 1
Eurasian Coot Fulica atra ® | 1245 1

Gruidae
* Brolga

Grus rubicundus

non-breeding visitor
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Records of birds specifically associated with lake habitats at Lake Cowal,
including information from this study and from previous investigations.

COMMON NAME

SCIENTIFIC NAME BREEDING FEEDING
HABITAT HABITAT

Rostratulidae
* Painted Snipe Rostratula benghalensis Unknown 5
Charadriidae
Masked Lapwing Vanellus miles ® |15 1
Banded Lapwin, Vanellus tricolor ® | Unknown 1
Lesser Golden Plover Pluvtalts dominica Unknown 1
Red-kneed Dotterel Erythrogonys cinctus 1.2,45 1
Red-capped Plover Charac‘ﬁius ruficapillus ® |1 1
Black-fronted Plover Charadius melanops ® | Unknown 1
Recurvirostridae )
Black-winged Stilt Himantopus himantopus ® |15 1
Red-necked Avocet Recurvirostra novaehollandiae @ | Unknown 1
Scolopacidae
Ruddy Turnstone Arenaria interpres Unknown 1
Greenshank Tringa nebularia @ | non-breeding visitor 1
Marsh Sandpiper 1 a stagnatilis ® | Unknown 1
Latham's Snipe Gallinago hardwickii non-breeding visitor 1
* Black-tailed Godwit Limosa limosa non-breeding visitor 1
Bar-tailed Godwit Limosa lapponica non-breeding visitor 1
Sharp-tailed Sandpiper Calidris acuminata ® | non-breeding visitor 1
Pectoral Sandpiper Calidris melanotos @ | Unknown 1
Red-necked Stint Calidris ruficollis Unknown 1
Glareolidae
Australian Pratincole Stiltia tsabella Unknown 1
Laridae
Silver Gull Larus novaehollandiae ® |3 1,6
*Franklin's Gull Larus pipixcan @ | vagrant
Whiskered Tern Chlidonias hybrida ® |5 6
Gull-billed Tern Gelochelidon nilotica ® | 5, earth tanks 6
Caspian Tern Hydroprogne caspia @ | non-breeding visitor
Sylviidae
Clamorous Reed-Warbler Acrocephalus stentoreus 1.2.4 1,2,4
Little Grassbird Megalurus gramineus 1,24 1,24
Golden-headed Cisticola Cisticola exilts Unknown 2

Unknown = breeding habitat unknown
* Schedule 12 ?&ecies (NP&W Act 1974, as amended 1992).
-

Franklin's G

is an accidental visitor to Australia (Blakers et al 1984).

® recorded on the proposed mine area for the Lake Cowal Gold Project during waterbird surveys from 1989 to

19956.

FAUNA HABITAT CODES

HABITAT #1 Shoreline - areas intermittently flooded
HABITAT #2 Shallow water with Lignum River Red Gums
HABITAT #3 Shallow water with River Red Gums
HABITAT #4 Shallow water with Lignum bushes
HABITAT #5 Shallow water with Cane Grass

HABITAT #6 Open and deep water

SOURCES

Environmental & Educational Services 1989-1994. Lake Cowal Waterbird monitor
Reports. Prepared for NSR Environmental Consultants P/L and Geopeko Operations L

Dent BR. 1990. Personal observations on the breeding of waterbirds at Lake Cowal 1964-1990.

Lawler W. 1989. Waterbird breeding at Lake Cowal, New South Wales. Australian Birds. 23 (2): 32-35.

i;? survey: Progréss

Hatton PJ. 1991. Draft Water Management Plan for the Wilbertroy/Cowal Wetlands. Dept of Water Resources.
Lane BR. 1990. West Wyalong Prospect: Waterbird investigation data report. Prepared for NSR Consultants .

Vestjens WJM. 1977. Status, habitats and food of vertebrates at Lake Cowal, NSW. CSIRO Division of Wildlife
esearch Technical Memorandum No. 12, Canberra.
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Fauna species recorded from the Lake Cowal area during this and previous
investigations, and from relevant databases.

COMMON NAME SCIENTIFIC NAME THIS SOURCE

STUDY
BIRDS
Casuariidae
Emu Dromaius novaehollandiae ® B,C,D,E.H
Podicipedidae
Great Crested Grebe Podiceps cristatus B.D.F.G,H,1LJ,K.L
Hoary-headed Grebe Poliocephalus poliocephalus B,.C,D,E,F.G,H,lJK,
Australasian Grebe Tachybaptus novaehollandiae (&} B.C,D,E,F.G,HILJ,K,
Pelecanoidae
Australian Pelican Pelecanus conspicillatus [ B,C.D,F,G,H,ILJK,L
Anhingidae
Darter Anhinga melanogaster ) B,D,E,F.H,[LJKL
Phalacrocoraidae
Great Cormorant Phalacrocorax carbo ) B.C.E,F.G,H,LJKL
Pied Cormorant Phalacrocorax varius Q B.C.E,F.G,H,IJ
Little Black Cormorant Phalacrocorax sulcirostris ® B.C.E.F.G,HILJKL
Little Pied Cormorant Phalacrocorax melanoleucos ® B.C.E.F.GHIJKL
Ardeidae
Pacific Heron Ardea pacifica B.C.E,F.G,HILJ,L
White-faced Heron Ardea novaehollandiae [ ] B.D.E.F.G,H,LJ,L
Pied Heron Ardea picata H
Cattle Egret Ardeola ibis ® F,GH
Great Egret Egretta alba { B,DE,F.G,H1J KL
Little Egret Egretta garzetta [ ] B.E,F.G,H,1J,L
Intermediate Egret Egretta intermedia o B,D.E,F,G,H,IJL
Rufous Night Heron Nycticorax caledonicus ® B,D.E.F.G,H]JKL
Little Bittern Ixobrychus minutus H
*Australasian Bittern Botaurus poiciloptilus H,I
Threskiornithidae
Glossy Ibis Plegadis falcinellus B,D.E,F,G.HILJ KL
Sacred Ibis Threskiornis aethiopica ® B.E,F.G,H,IJ, KL
Straw-necked Ibis Threskiornis spinicollis ® B,D.E.F,.G,H]IJ KL
Royal Spoonbill Platalea regia ® B,D.EF,GHILJKL
Yellow-billed Spoonbill Platalea flavipes e B.C.D.E,F.G.HIJ,L
Anseranatidae
*Magpie Goose Anseranas semipalmata B,D.F.G,HK
Anatidae
Wandering Whistling-Duck Dendrocygna arcuata B,F.K
Plumed Whistling-Duck Dendrocygna eytoni B.D.G.HL
Black Swan Cygnus atratus [ ] B,D,E,F.G,HIJK
*Freckled Duck Stictonetta naevosa B,D.E,F.GHIJKL
Australian Shelduck Tadorna tadornoides L B,D.E.F.G H.I.J,L
Pacific Black Duck Anas superciliosa [ B,D.E.,F,GH,]J KL
Grey Teal Anas gibberifrons ® B.D.E.F.GH,IJ KL
Chestnut Teal Anas castanea B,D.E.F.G,H,1J
Australasian Shoveler Anas rhynchotis B,.D.E.F.G,H,1J,L
Pink-eared Duck Malacorhynchus membranaceus B.D.E.F,G,H,IJ.L
Hardhead Aythya australis B.D.E.F.G,H,J KL
Maned Duck C)ulenonettajubata [ B.C,D.E,F,GH,1J,L
*Blue-billed Duck Oxyura australis B.D.E.F.G,HILJ K
Musk Duck Biziura lobata B,E,F.G,HIJ,L
Accipitridae
*Os Pandion haliaetus BD.EJ
Blacﬁl::ﬁouldered Kite Elanus notatus ® BEHJ
Square-tailed Kite Lophoictinia isura D
Letter-winged Kite Elanus scriptus H
Black Kite Milvus migrans B.H
*Black-breasted Buzzard Hamirostra melanosternon B.D.EJ
Whistling Kite Haliastur sphenurus ® B,D.E.GH,IJ,L
Brown Goshawk ¢ Acciptter fasciatus B.EILJ,L
Collared Sparrowhawk Accipiter cirrhocephalus H
White-bellied Sea-Eagle Haliaeetus leucogaster BEF.GHJ
Wedge-tailed Eagle Aquila audax < B,C.D.E.HJL
Little e Hieraaetus morphnoides B.E.HJ
Spotted Harrier Circus assimilis BH
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COMMON NAME SCIENTIFIC NAME THIS SOURCE

STUDY
Accipitridae contd
Marsh Harrier Circus aeruginosus ® B,D.E.G.H,IJ
Falconidae
Black Falcon Falco subniger H
Peregrine Falcon Falco peregrinus ® B,D.H
Little Falcon Falco longipennis [+] B,C,D.E.HJ,L
Brown Falcon Falco berigora ® B,C.D.EHJ,L
Australian Kestrel Falco cenchroides [ ] B,CEHJ,L
Phasianidae
Stubble Quail Coturnix novaezealandiae o B.EHJ
Brown Quail Coturnix australis ® BEGJ
Rallidae
Buff-banded Rail Rallus philippensis H
Baillon's Crake Porzana pusilla B,D.H
Australian Crake Porzana fluminea L B.E,GHJ,L
Spotless Crake Porzana tabeunsis H
Black-tailed Native-hen Gallinula ventralis B.D,E,F,G,H,I.J,L
Dusky Moorhen Gallinula tenebrosa B,D.E,F,G,H,1,J,L
Purple Swamphen Porphyrio porphyrio [ B,D.E.F.G,H,LJ,L
Eurasian Coot Fulica atra o B,D.E,F,G,H,I,J KL
Gruidae
*Brolga Grus rubicundus B.D,F.G,H,1
Rostratulidae
*Painted Snipe Rostratula benghalensis B.GH.L
Charadriidae
Masked Lapwing Vanellus miles B,D.EF.GH,IJL
Banded Lapwin Vanellus tricolor B,F.G,H,I
Lesser Golgen lover Pluvlalis dominica H
Red-kneed Dotterel Erythrogonys cinctus B,E,F.G,H,1J,L
Red-capped Plover Charadrius ruficapillus B,G,H.I
Black-ironted Plover Charadius melanops B.E,G,H,1J,L
Recurvirostridae
Black-winged Stilt Himantopus himantopus B,D,F.G,HILJ,L
Red-necked Avocet Recurvirostra novaehollandiae B,E,F.GHIJ
Scolopacidae
Ruddy Turnstone Arenaria interpres G
Greenshank Tringa nebularia B,F.H,I
Marsh Sandpiper Tringa stagnatilis F,1
Latham's Snipe Gallinago hardwickii B,E,G,H,IJ
*Black-tailed Godwit Limosa limosa B.H
Bar-tailed Godwit Limosa lapponica H
Sharp-tailed Sandpiper Calidris acuminata B,F,G,H,I
Pectoral Sandpiper Calidris melanotos I
Red-necked Stint Calidris ruficollis H.,I
Glareolidae
Australian Pratincole Stiltia isabella GH
Laridae
Silver Gull Larus novaehollandiae [ ] B,D.E,F.G.H,1J,L
*Franklin's Gull Larus pipixcan I
Whiskered Tern Chlidonias hybrida B,D.EJF,G,H1J,L
Gull-billed Tern Gelochelidon nilotica B,E,F,G,HI1J,L
Caspian Tern Hydroprogne caspia B.G,H,I
Columbidae
Feral Pigeon Columba livia B.H
Peaceful Dove Geopelia placida <% B.C,D,EHJ
Diamond Dove Geopelia cuneata BH
Bar-shouldered Dove Geopelia humeralis D
Common Bronzewing Phaps chalcoptera ® B.C.EHJ
Crested Pigeon ¢ Ocyphaps lophotes ® B,C.D.EHJ,L
Cacatuidae
Galah . Cacatua roseicapilla o B,C,D.E,F.HJ,L

*Pink Cockatoo

Cacatua leadbeateri

B.D
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COMMON NAME SCIENTIFIC NAME THIS SOURCE
STUDY

Cacatuidae contd

Sulphur-crested Cockatoo Cacatua galerita H

Psittacidae

*Superb Parrot Polytelis swainsonit BEJ

Cockatiel Nymphicus hollandicus [ ] B,C,D.EF . HJ,L

Budgerigar Melopsittacus undulatus B,D,H,L

Eastern Rosella Platycercus eximius Q B.D.EJ

Mallee Ringneck Barnardius barnardi Q B.C.EHJ

Red-rumped Parrot Psephotus haematonotus e B.C.E,F. HJL

Mulga Parrot Psephotus varius EHJ

Blue Bonnet Northiella haematogaster B,CEHJL

*Turquoise Parrot Neophema pulchella D

Cuculidae

Pallid Cuckoo Cucluus pallidus [ ] B,CH

Fan-tailed Cuckoo Cuculus pyrrhophanus H

Horsfield's Bronze-Cuckoo Chrysococcyx basalis EJ

Shining Bronze-Cuckoo Chrysococcyx lucidus EH

Gould's Bronze-Cuckoo Chrysococcyx russatus B

Strigidae

Southern Boobook Ninox noveseelandiae ® B.E,FHJ

Barking Owl Ninox connivens H

Tytonidae

Barm Owl Tyto alba B,D,EHJ

Podargidae

Tawny Frogmouth Podargus strigoides ® HL

Aegothelidae

Australian Owlet-nightjar Aegotheles cristatus ® H

Apodidae

Fork-tailed Swift Apus pacificus H

Halcyonidae

Kookaburra Dacelo novaeguineae [ ] B.C.D.EHJL

Red-backed Kingfisher Halcyon pyrrhopygia BEG

Sacred Kingfisher Halcyon sancta B,D.E,F.GHJ,L

Meropidae

Rainbow Bee-eater Merops ormnatus B,D.E,HJ,L

Coraciidae

Dollarbird Eurystomus orientalis BH

Alaudidae

Singing Bushlark Mirafra javanica BH

Hirundinidae

Welcome Swallow Hirundo neoxena ® B.EHJ

Tree Martin Cecropis nigricans ® B.C.EHJ,L

Fairy Martin Cecropis ariel B,E.HJ

Motacillidae

Richard's Pipit Anthus novaeseelandiae B.E.HJ
Iacf(xtla)lce Cuckoo shrike Coracina novaehollandiae ® B,C.D.EHJL

Ground Cuckoo-Shrike Coracina maxima B,C.EHJ

White-winged Triller Lalage sueurii B.EHJ

Muscicapidae

Blackbird Turdus merula B

Petroicidac

Red-capped Robin . Petroica goodenovii o B,C,.D.EHJL

Eastern Yellow Robin Eopsaltria australis <* B,C,.D.EJ

Jacky Winter Microeca leucophaea * B.CEJ

Pachycephalidae

Crested Shrike-tit Falcunculus frontatus H
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COMMON NAME SCIENTIFIC NAME THIS SOURCE
STUDY
Pachycephalidae contd
*Gilbert's Whistler Pachycephala inornata <
Golden Whistler Pachycephala pectoralis B,C,D,H
Rufous Whistler Pachycephala rufiventris 1 4 B,C.D.EHJL
Grey Shrike-thrush Colluricincla harmonica ® B,CD.EJ
Dicruridae
Satin Flycatcher Myiagra cyanoleuca H
Restless Flycatcher Myiagra tnquieta ® B.CHL
Rufous Fantail Rhipidura rufifrons B
Grey Fantail Rhipidura fuliginosa o B.C.D.EHJ
Willie Wagtail Rhipidura leucophrys L B.CD,EHJ,L
Pomatostomidae
Grey-crowned Babbler Pomatostomus temporalis ® B,C.EHJ
White-browed Babbler Pomatostomus superciliosus B.EJ
Sylviidae
Clamorous Reed-Warbler Acrocephalus stentoreus B,EH,[JL
Little Grassbird Megalurus gramineus B,EH.ILJL
Golden-headed Cisticola Cisticola exilis B.EHJL
Rufous Songlark Cinclorhamphus mathewsi o B,EHJ
Brown Songlark Cinclorhamphus cruralis B.C.EHJ
Maluridae
Variegated F: -wren Malurus lambertt o B,.C.EHJL
White-winged Fairy-wren Malurus leucopterus H
Pardalotidae
Speckled Warbler Sericornis sagittatus B.EJ
eebill Smicromis brevirostris B,C.D.EHJ
Western Warbler Gerygone fusca - B.D.EHJ
Inland Thornbill Acanthiza apicalis (] B.D,EJ
Chestnut-rumped Thornbill Acanthiza wropygialis < B,C,.D.E,HJ,L
Buff-rumped Thornbill Acanthiza regul%ides B.EJ
Yellow-rumped Thornbill Acanthiza chrysorrhoa [ ] B,C.E.HJL
Yellow Thornbill Acanthiza nana O B.C.EHJ
Southern Whiteface Aphelocephala leucopsis B,C.D.EHJ,L
Spotted Pardalote Pardalotus punctatus EJ
Yellow-rumped Pardalote Pardalotus xanthopygus C
Striated Pardalote Pardalotus striatus ] B.C.EHJ
Neosittidae
Varied Sittella Daphoenwsitta chrysoptera < B.D.EJ
Climacteridae
White-throated Treecreeper Climacteris leucophaea B,D.EJ
Brown Treecreeper Climacteris picumnus < B.C.D,EHJ
Meliphagidae
Spiny-cheeked Honeyeater Acanthagenys rufogularis [ B.C.D,EHJ
Striped Honeyeater Plectorhyncha lanceolata ® B,C.EHJ
Noisy Friarbird Philemon corniculatus BH
Little Friarbird Philemon citreogularis L B,EHJL
Blue-faced Honeyeater Entomyzon cyanotis [ BE.HJ
Noisy Miner Manorina melanocephala ¢} B,C,D,EHJL
Yellow-throated Miner Manorina flavigula @ H
Singing Honeyeater Lichenostomus virescens ® C.D.EHJ
Varied Honeyeater Lichenostomus versicolor B
White-eared Honeyeater Lichenostomus leucotis < BEJ
Yellow-throated Honeyeater Lichenostomus flavicollis BC
White-plumed Honeyeater Lichenostomus penicillatus ® B,C.EFHJ,L
Brown-headed Honeyeater Melithreptus brevirostris < B,CD.EJ
*Painted Honeyeater Grantielfa picta B,D.EHJ
Orange Chat Ephthianura aurifrons B
White-fronted Chat Ephthianura albifrons B,EHJL
Dicacidae
Mistletoebird Dicaeum hirundinaceum ® B.C.EHJ
Zosteropidae
Silvereye Zosterops lateralis BH
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APPENDIX 8 contd Fauna species recorded from the Lake Cowal area (from all sources).

COMMON NAME SCIENTIFIC NAME THIS SOURCE
STUDY

Fringillidae

European Goldfinch Gardeulis carduelis B

Passeridae

House Sparrow Passer domesticus 3} BEHJ

Diamond Firetail Emblema guttata - B.EJ

Zebra Finch Poephila guttata ® B.C.HL

Double-barred Finch Poephila bichenouvii B.C.D.EJ

Sturnidae

Common Starling Sturnus vulgaris O B.C.D,E,F,HJ,L

Oriolidae

Olive-backed Oriole Oriolus sagittatus BEJ

Corcoracidae

White-winged Chough Corcorax melanorhamphos ( 4 B,.C,D,EHJ.L

Apostlebird Struthidea cinerea [ J B,C,D.E,H,J

Artamidae

Australian Magpie-lark Grallina cyanoleuca [ ] B,C,D.E,F,.HJ,L

White-breasted Woodswallow Artamus leucorhynchus B.D,H,I

Masked Woodswallow Artamus personatus B.H

White-browed Woodswallow Artamus superciliosus B,C,D.E,HJ

Black-faced Woodswallow Artamus cinereus B,C,H

Dusky Woodswallow Artamus cyanopterus B.E.HJ

Grey Butcherbird Cracticus torquatus ® B,C,D.E.HJ

Pied Butcherbird Cracticus nigrogularis [ B.C.EHJ

Australian Magpie Gymnorhina tibicen [ B,C,.D.E,HJ,L

Corvidae

Australian Raven Corvus coronoides ® B,C.D.EHJ,L

Little Raven Corvus mellort ® B,CH

Little Crow Corvus bennetti [ J EJ

MAMMALS

Tachyglossidae

Short-beaked Echidna Tachyglossus aculeatus [ H

Dasyuridae

Yellow-footed Antechinus Antechinus flavipes <+

Phalangeridae

Common Brushtail Possum Trichosurus vulpecula ] D, H

Petauridae

Sugar Glider Petaurus breviceps ?

Macropodidae

Eastern Grey Kangaroo Macropus giganteus ® D, H

Red Kangaroo Macropus rufus H

Emballonuridae

White-striped Mastiff-bat Tadarida australis ® D

Molossidae

Inland Free-tail Bat Mormopterus planiceps o H

Vespertilionidae

Lesser Long-eared Bat Nyctophilus geoffroyi <+ D H

*Greater Long-eared Bat Nﬁcbophz’lus timoriensis D

Gould's Wattled Bat Chalinolobus gouldii [ H

* Little Pied Bat Chalinolobus picatus <+

Little Brown Bat Vespadelus pumilus H

* Troughton's Bat Vespadelus troughtoni <

Southern forest Bat Vespadelus regulus o

Little Forest Eptesicus Vespadelus vultumus 0

Inland Broad-nosed Bat Scotorepens balstoni <+

Little Broad-nosed Bat Scotorepens greyii <+

Muridae

Water-rat Hydromys chrysogaster H
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COMMON NAME SCIENTIFIC NAME THIS SOURCE
STUDY

Introduced Species

Cow Bos taurus [ J

Sheep Ouis aries ®

Feral Goat Capra hircus D

Pig Sus scrofa ® D,H

Cat Felis catus [ ] H

Red Fox Vulpes vulpes ® H

Brown Hare Lepus capensts <=

European Rabbit Oryctolagus cuniculus ® D, H

House Mouse Mus musculus ® H

Black Rat Rattus rattus H

REPTILES

Chelidae

Long-necked Tortoise Chelodina longicollis H

Murray Turtle Emydura macquarri H

Gekkonidae

Eastern Spiny-tailed Gecko Diplodactylus intermedius H

Tree Dtella Gehyra variegata D.H

Thick-tailed Gecko Underwoodisaurus milii ® H

Pygopodidae

Patternless Delma Delma inornata H

Agamidae

Bearded Dragon Pogona barbata © D.H

Lined Earless Dragon Tympanocryptis lineata H

Varanidae

Sand Monitor Varanus gouldit H

Lace Monitor Varanus varius ® H

Scincidae

Spiny-palmed Shinning-skink Cryptoblepharus carnabyi ®

Robust Skink Ctenotus robustus D,H

Wood Mulch-slider Lerista muelli ®

Eastern Robust Slider Lerista punctatovittata H

Southwestern Cool-skink Pseudemota trilineata H

Common Dwarf Skink Menetia greyi H

Southeastern Morethia Skink Morethia boulengeri Q H

Scincidae contd

Blue-tongued Lizard Tiliqua scincoldes H

Shingleback Trachydosaurus rugosa H

Tfphlopidae

Claw-snouted Blind Snake Ramphotyphlops unguirostris H

Boidae

Carpet Python Morelia spilotes variegata H

Elapidae

Yellow-faced Whip Snake Demansia psammophis H

White-lipped Snake Drysdalia coronoides H

Red-naped Snake Furine diadema H

Eastern Tiger Snake Notechis scutatus D, H

King Brown Snake Pseudechis australis H

Spotted Black Snake Pseudechis guttatus H

Eastern Brown Snake Pseudongja textilis ® H

Curl Snake Suta suta H

Black-headed Snake Suta gouldii H

Bandy-bandy Vermicella annulata H

AMPHIBIANS

Myobatrachidae q

Eastern Sign-bearing Froglet Crinia parinsignifera H

Sloane's Froglet Crinia sloanet H

Painted Frog Neobatrachus pictus D,H

Crucifix Toad Notaden bennettii ® D,H

Smooth Toadlet Uperoleia rugosa ® H
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COMMON NAME SCIENTIFIC NAME THIS SOURCE
STUDY

Hylidae

Green Tree-frog Litoria caerulea H

Peron's Tree-frog Litorta peronti [ ] D,H

Marsh Frog Limnodynastes fletcheri { H

Giant Banjo Fro% Limnodynastes interioris D.H

Salmon-striped Frog Limnodynastes salmin{ H

Spotted Grass Frog Limnodynastes tasmaniensis ° H

* Schedule 12 species (NP&WS 1974, as amended 1992).

?

T &8 0O 0 &

]

Franklin's Gull is an accidental visitor to Australia (Blakers et al 1984).

Fauna species heard calling from Open Forest and Woodland habitats; strong winds and infrequency of
calls made positive identification impossible.

Fauna species recorded during this investigation on the proposed lease area.
Fauna species recorded during this investigation restricted to the Wamboyne Mountain/'Coniston’
area.
SOURCES
NSW Bird Atlassers records for 10-minute grids centred on 33°35' x 147°25' and 33°45' x 147°25",
RAOU records for 10-minute grids bounded by 33°20' to 33°50'S & 147°00' to 147°40'E.
NP&WS NSW Wildlife Atlas records for the Lake Cowal area (33°20' to 33°50" & 147°10" to 147°40.

Avifauna species list for the western Lake Cowal area compiled by the Illawarra Bird Observers
Club, Fairy Meadow, NSW.

Lane BR. 1990. West Wyalong Prospect: Waterbird investigation data report. Prepared for NSR
Consultants Pty Ltd.

Dent BR. 1990. Personal observations on the breeding of waterbirds at Lake Cowal 1964-1990.

Vestiens WJM. 1977. Status, habitats and food of vertebrates at Lake Cowal, NSW. CSIRO Division
of Wildlife Research Technical Memorandum No.12, Canberra.

Environmental & Educational Services 1989-1994. Lake Cowal Waterbird monitoring survey:
Progress Reports. Prepared for NSR Environmental Consultants P/L and Geopeko Operations Ltd.

Records from the Lake Cowal Region (Properties, Boat trip on the lake, State Forests).

Lawler W. 1989. Waterbird breeding at Lake Cowal, New South Wales. Australian Birds. 23(2): 32-
35.

Hatton PJ. 1991. Draft Water Management Plan for the Wilbertroy/Cowal Wetlands. Department of
Water Resources.
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APPENDIX 7 Species profiles for endangered fauna considered of particular relevance to the
proposed mine operation at Lake Cowal.

Bush Stone-curlew  Burhinus magnirostris

The Bush Stone-curlew is listed on Schedule 12 of the NP&W Act (1974} as a Threatened species, on
the basis of:

"population and distribution reduced to a critical level; poor recovery potential;
threatening processes severe" (NPRWS 1992).

This species inhabits lightly wooded country and the grassy edges of denser forest on rolling terrain,
favouring the shorter-grassed woodlands of coastal and subcoastal districts (Schodde & Mason
(1980), often away from water (Lindsey 1992). The surface of the habitat often has a layer of leaf-litter
and/or some fallen dead timber, with few or no shrubs or undergrowth present (Marchant & Higgins
1993; Johnson & Baker-Gabb 1994). It has occasionally been recorded in dune scrub, savanna and
the fringes of mangroves (Lindsey 1992) and in Victoria has been recorded utilising golf courses and
remnant open forest farmland (Johnson Baker-Gabb 1994). Inland records of this species are largely
associated to the ranges, large lakes and watercourses (Blakers et al 1984).

Distribution

Australia  Widespread in northern and northeastern Australia, while being absent or scattered
inland (Marchant & Higgins 1993). The distribution of the Bush Stone-curlew has been
seriously reduced in mainland Australia and it has not been recorded in Tasmania since
1895 (Lane 1987; Lindsey 1992).

NSW Recorded in all regions, but most numerous in the Western Slopes and Plains, and
Riverina near the Murray-Darling Basin (Marchant & Higgins 1993; Morris et al 1981).
This species is generally absent east of the Great Dividing Range, except for isolated
populations from Gosford to Glossodia, north to Port Macquarie, and the Northern Rivers
region near Grafton and Brunswick Heads (Marchant & Higgins 1993, Morris et al 1981).

Regional  Only 5 records are known for this species in the region. These records are located to the
northeast of Lake Cowal on cleared land with scattered trees (NP&WS Wildlife Atlas).

Local Not recorded on the study site during this or any previous investigations.

Abundance This species is considered by Garnett (1992a) to be "endangered” in NSW, where
numbers have declined. Morris et al (1981) lists this species as "uncommon" and
estimates its population to range between 1000 and 10000 birds. Watkins (1993)
estimates the minimum population of this species to be 15000 birds in Australia and
1000 in NSW.

Status

Australia  Garnett (1992b) regards this species to be "presently secure" in Australia.

NSW Threatened (NP&WS 1992).

Regional Uncertain, due to the dearth of existing records of this species and limited investigations
in the region.

Local Uncertain, due to the lack of records in the local area.

Decline The decline in Bush Stone-curlew populations has been attributed to urban development,
intensive cultivation, burning and overgrazing (Blakers et al 1984; Lane 1987); removal of
leaf litter in habitat remnants and predation by foxes and feral cats (Garnett 1992b;
Pringle 1987).
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the proposed mine operation at Lake Cowal.

Freckled Duck Stictonetta naevosa

The Freckled Duck is listed on Schedule 12 of the NP&W Act (1974) as a Vulnerable & Rare species, on
the basis of:

"population severely reduced; concentrates” (NP&WS 1993).

The Freckled Ducks preferred habitats include open lake and wetland sites, surrounded with
thick vegetation such as lignum, paperbarks and cumbungi (Blakers et al 1984). This species is
a "specialist filter feeder" foraging from the bottom of shallow water (Marchant & Higgins 1990).
Its’' nest consists of a well-formed cup-shaped platform of finely woven twigs, usually of
surrounding vegetation (Marchant & Higgins 1990). This species inhabits freshwater wetlands
thickly vegetated with lignum, cumbungi or paperbark in NSW, and paperbark swamps in
Western Australia.

Distribution

Australia The Freckled Duck is endemic to southeast and southwest Australia and a vagrant
elsewhere. It breeds primarily on the ephemeral wetlands of inland eastern Australia and
southwest Western Australia. It occurs closer to the coast during inland droughts when
inland breeding strongholds dry out. (Marchant & Higgins 1990)

NSW Widespread; mostly northwest and the Murray-Darling Basin (Lindsey 1992); vagrant to
coastal regions in drought years.

Regional = Twelve records are known for this species in the region of which 6 records are within 5km
of Lake Cowal (NP&WS Wildlife Atlas}. Other locations include Banar Lake to the
northwest of Lake Cowal and the Lachlan River near Forbes (NP&WS Wildlife Atlas).

Local Not recorded during this or any previous investigations in the local area.

Abundance Morris etal (1981) lists this species as "uncormmon” in NSW, with an estimated

population of 100-10000 birds. A census conducted in 1983 indicated the
population to be no more than 19000 (Lindsey 1992).

Status

Australia  Garnett (1992b) regards this species to be "rare’.

NSW Vulnerable & Rare (NP&WS 1992).

Regional  Uncertain, due to the dearth of existing records of this species and limited investigations
in the region.

Local Uncertain, due to the lack of records in the local area.

Decline  Historically, the main threat to this species has been being mistaken for game species
during the duck-hunting season (Garnett 1992a; Blakers et al 1984). Additional threats
include breeding habitat destruction or modification by drainage, grazing, burning,
clearing, salinisation and flood mitigation works; hunting pressure in coastal areas.
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APPENDIX 7 contd Species profiles for endangered fauna considered of particular relevance to
the proposed mine operation at Lake Cowal.

Blue-billed Duck Oxyura australis

The Blue-billed Duck is listed on Schedule 12 of the NP&W Act (1974) as a Vulnerable & Rare species,
on the basis of:

"population severely reduced; concentrates" (NP&WS 1992).

This species inhabits large deep permanent freshwater lakes and swamps, with extensive reed beds

(Lindsey 1992). It appears to congregate in large flocks on open water in winter, and disperse to

smaller densely vegetated swamps to breed in spring (Marchant & Higgins 1990). The nest is a deep

bowl of grass and reeds, hidden in reeds over water.

Distribution

Australia  The blue-billed Duck is found mainly in far southwestern Western Australia and in the
lower Murray-Darling Basin, and occurs casually in southern Queensland, NSW, Victoria
and Tasmania {Lindsey 1992).

NSW Widespread; mainly west of the Great Dividing Range, particularly in the lower Murray-
Darling Basin {Marchant & Higgins 1990).

Regional  Only 4 records are known for this species in the region. Of these records, 2 are within Skm
of Lake Cowal and 2 are located to the northeast of Lake Cowal near the Lachlan River,
Forbes (NP&WS Wildlife Atlas).

Local Not recorded during this investigation, but has been recorded by 9 other sources
(Appendix 2).

Abundance Morris et al (1984) regard this species to be "moderately common" with an estimated
population of 10000 - 100000 birds in NSW.

Status

Australia  Considered "vulnerable" by Lindsey (1992), but "secure"’ by Garnett (1992b).

NSW Vulnerable & Rare (NP&WS 1992).
Regional  Uncertain, due to the dearth of existing records and limited investigations in the region.
Local Uncertain, due to the lack of records in the local area.

Decline Many freshwater breeding habitats have been destroyed or modified by drainage, grazing,
clearing, increasing salinization and groundwater extraction.

iii



150

APPENDIX 7 contd  Species profiles for endangered fauna considered of particular relevance to
the proposed mine operation at Lake Cowal.

Regent Honeyeater Xanthomyza phrygia

The Regent Honeyeater is listed on Schedule 12 of the NP&W Act (1974) as a Threatened species, on
the basis of:

"population and distribution reduced to a critical level; concentrates; threatening
processes severe' (NP&WS 1992).

The Regent Honeyeater uses eucalypt woodland and open forest, including wooded parts of
agricultural land and some urban areas, and riparian forests characterised by the River Oak
Casuarina cunninghamiana in NSW (Garnett 1992b). The principle food resources for the Regent
Honeyeater include nectar and insects, and the species apparently depends on vigorously flowering
eucalypt species, particularly Mugga Ironbark E sideroxylon, Yellow Box E melliodora and White Box
E albens. Regent Honeyeaters have also been recorded feeding on Swamp Mahogany E robusta and
Manna Gum E viminalis, as well as a number of other eucalypt species (Garnett 1992a, 1992b).

Distribution

Australia  Currently recorded in northeastern Victoria, along the western slopes of the Great
Dividing Range in NSW and the central coast of NSW (Garnett 1992a).

NSW Comments as for Australia.

Regional Only 2 records are known for this species in the region. They are located southwest of
Lake Cowal and West Wyalong in an area adjacent to Charcoal Tank Nature Reserve
(NP&WS Wildlife Atlas).

Local Not recorded on the study site during this or any previous investigation in the local area.

Abundance The species has been investigated by the Australian National Parks & Wildlife Service,
and the total population in Australia is estimated to number only about one thousand
individuals (Garnett 1992bj).

Status

Australia  Garnett (1992b) regards this species to be nationally "endangered'.

NSW Threatened (NP&WS 1992).

Regional = Uncertain, due to the dearth of existing records of this species in the region.

Local Uncertain, due to the lack of records in the area.

Decline The reasons for the decline of the Regent Honeyeater appear related to habitat
degradation and fragmentation (Garnett 1992a, 1992b). Areas of suitable woodland and
open forest, containing sufficient densities of flowering Ironbarks, have been
substantially cleared for agricultural purposes, with a more scattered remnant of the
relevant trees apparently being unable to support sizeable populations of the
Honeyeater. Garnett (1992a) notes that some areas of apparently suitable woodland west
of Armidale in NSW were under-utilised by the Regent Honeyeater, with many sites not
being used at all, despite the presence of flowering Ironbarks. This is probably related to
the limited nature of the available resource, scattered over a relatively wide area.

The aggressive nature of other species of honeyeaters, including the Noisy Miner, Red
Wattlebird and Noisy Friarbird, is also thought to disturb the Regent Honeyeater while
feeding (Franklin et al 1989). Agricultural practices and rabbits generally limit the
regeneration of suitable food tree species for the Regent Honeyeater.

<.
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APPENDIX 7 contd Species profiles for endangered fauna considered of particular relevance to
the proposed mine operation at Lake Cowal.

Painted Honeyeater  Grantiella picta

The Painted Honeyeater is listed on Schedule 12 of the NP&W Act (1974) as a Vulnerable & Rare
species, on the basis of:

"population and distribution severely reduced; threatening processes severe; ecological
specialist' (NP&WS 1992).

The Painted Honeyeater inhabits open forests, woodland and scrubland (Lindsey 1992), and feeds
almost exclusively on the fruits of mistletoe of the genus Amyema, growing on woodland eucalypts and
acacias (Garnett 1992b). The Painted Honeyeater is locally nomadic and its patterns of movement are
reported to follow the fruiting and flowering cycles of these plants (Lindsey 1992; Blakers et al 1984).
Painted Honeyeaters are noted as also occasionally eating nectar from mistletoe flowers and insects
(Blakers et al 1984; Garnett 1992b).

Distribution

Australia  Recorded most frequently from Victoria to northern Queensland on the inland slopes of
the Great Dividing Range, and less frequently on the east coast. It also occurs in the
Northern Territory and South Australia (Garnett 1992b).

NSW Scattered throughout NSW, absent from northwestern NSW (Morris et al 1981).

Regional  The Painted Honeyeater is included in the various listings for the general region around
Lake Cowal, including near the Clear Ridge State Forest (about 17km to the southwest),
Back Creek State Forest (27km to the south), and in the vicinity of West Wyalong.

Local Not recorded during this investigation at the Lake, but has been recorded by 5 other
sources (Appendix 2).

Abundance The Painted Honeyeater, although widespread is "generally uncommon throughout
most of eastern mainland Australia" (Lindsey 1992), and occurs at low densities
throughout its range (Garnett 1992b).

Status

Australia  Garnett (1992b) regards this species to be "rare’.

NSW Vulnerable & Rare (NP&WS 1992).

Regional  Uncertain, due to the dearth of existing records of this species and limited investigations
in the region.

Local Uncertain, due to the lack of records in the area.

Decline Garnett (1992b) suggests that the scarcity of the Painted Honeyeater may be due to
displacement by the Mistletoebird Diacaeum hirundinaceum, but notes that long term
population decline has probably been accelerated by the clearing of woodland for
agriculture (especially in the species’' breeding range), and a lack of regeneration due to
grazing by rabbits and sheep.




152

APPENDIX 7 contd  Species profiles for endangered fauna considered of particular relevance to
the proposed mine operation at Lake Cowal.

Greater Long-eared Bat Nyctophilus timoriensis

The Greater Long-eared Bat is listed on Schedule 12 of the National Parks & Wildlife Act (1974) as
Vulnerable & Rare, on the basis of:

"population and distribution suspected to be reduced; threatening processes severe;
ecological specialist" (NP&WS 1993).

This species occurs in "dry open woodland of southern Australia and around River Redgums that line
watercourses and lakes on the open inland plains” (Richards 1991). It is thought to shelter under
loose bark or in tree-hollows, although little is known of its biology (Richards 1991). The Greater
Long-eared Bat has a "slow and deliberate flight" (Strahan 1992), and forages for large moths and
beetles over open water and amongst the trees along rivers and creeks (Richards 1991; Strahan 1992).
This species is highly manoeuvrable and is apparently able to hover, although it is not known if it
gleans insects from leaves and branches like other Long-eared Bats (Richards 1991).

Distribution

Australia This species appears to occupy three general areas. The first is from south central
Queensland to northern Victoria, west of the Great Dividing Range and east of the arid
zone (Hall & Richards 1979). The second is from Alice Spring down through western
South Australia to the coast, and the third is in Western Australia from Shark Bay in
the north to Albany (Richards 1991). The total distributional range of the species is
noted as greater than 1 million sq.km (Strahan 1992).

NSW Occurs in a strip west of the Great Dividing Range and east of the arid zone (Hall &
Richards 1979).

Regional ~ This species has been recorded adjacent to Lake Cowal (approximately 9km northeast of
the proposed pit - NP&WS Wildlife Atlas). :

Local The Greater Long-eared Bat was not recorded during this investigation. It is suspected
that this species occurs In the area, because of the near proximity of two records included
on the NP&WS Wildlife Atlas.

Abundance This species is considered "uncommon and poorly known" by Parnaby (1992), "very
sparse" by Strahan (1992) and "uncommon" by Richards (1991).

Status

Australia  This species is considered "secure" by Strahan (1992).

NSW Vulnerable & Rare (NP&WS 1992).

Regional  Uncertain, due to the dearth of records for the region.

Local Uncertain, due to the absence of any records within the study area.

Decline The loss of suitable roosting trees (particularly River Redgums along watercourses) is
considered a potential threat to this species' conservation.

<
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APPENDIX 7 contd Species profiles for endangered fauna considered of particular relevance to
the proposed mine operation at Lake Cowal.

Yellow-Bellied Sheathtail Bat Saccolaimus flaviventris

The Yellow-bellied Sheathtail Bat is listed on Schedule 12 of the National Parks & Wildlife Act (1974}
as Vulnerable & Rare, on the basis of:

"population suspected to be reduced; ecological specialist’ (NP&WS 1993).
The Yellow-bellied Sheathtail Bat roosts in large tree-hollows throughout its preferred habitat, which
comprises eucalypt forest in eastern and northern Australia (Richards 1991). It appears to be a rather
adaptable species, and is not reliant solely on forest environments for foraging. It generally forages
above the tree canopy in forest habitats, but in mallee or open environments it hunts immediately
above vegetation at heights closer to the ground.
Distribution
Australia  This species is noted by Parnaby (1992) as being infrequently recorded, although it is
apparently distributed widely throughout eastern Australia, with a total distribution of
more than 1 million sq.km (Strahan 1992).

NSW Widely distributed throughout the state, excluding arid inland areas (Hall & Richards
1979).

Regional  No records for the region.

Local Not recorded in the study area during this or any previous investigations in the region.

Abundance The Yellow-bellied Sheathtail Bat is considered rare in widespread habitat (Richards
1991). Its perceived rarity, however, is considered probably due to its flying so high
and fast that it is seldom captured (Richards 1991). Parnaby (1992} notes that this
species is very rarely caught in bat traps or mistnets in forest areas. )

Status

Australia  Strahan (1992) considers this species as "probably secure” in status.

NSW Vulnerable & Rare (NP&WS 1992).

Regional  Uncertain, due to the dearth of records for the region.

Local Uncertain, due to the absence of any records within the study area.

Decline  The loss of suitable roosting trees (particularly those with large hollows) and foraging
habitat poses a potential threat to this species' conservation.
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APPENDIX 7 contd  Species profiles for endangered fauna considered of particular relevance to
the proposed mine operation at Lake Cowal.

Little Pied Bat  Chalinolobus picatus

The Little Pied Bat is listed on Schedule 12 of the National Parks & Wildlife Act (1974) as a Vulnerable
& Rare Species, on the basis of:

"population suspected to be reduced; concentrates; threatening processes severe;
ecological specialist" (NP&WS 1992).

The Little Pied Bat inhabits "warm-temperate to tropical semiarid to arid woodland" (Strahan 1992),
and is described as a " dry area bat found near rocky outcrops' by Hall & Richards (1979). This species
generally roosts in small colonies in caves, mines, rock-shelters and occasionally in old buildings
(Hall & Richards 1979). However, in some areas it has been recorded to roost primarily in tree-
hollows (Parnaby 1992).

Distribution

Australia  Widely distributed throughout inland Queensland and NSW (Parnaby 1992) and eastern
South Australia (Hall & Richards 1979).

NSW Occurs in the northwestern region of the state (Hall & Richards 1979).

Regional  No records for the region (NP&WS Wildlife Atlas).

Local This species was tentaviely recorded during this investigation, in the Mt Wamboyne-
'‘Coniston' area, but not on the proposed Project site. The 'record' may be a mis-
identification, given the location and the occurrence of congenerics in the region

{Parnaby 1992).

Abundance This species is considered "sparse” by Strahan (1992) and "uncommon" by Parnaby
(1992).

Status

Australia  This species is considered as "probably secure’ by Strahan (1992).

NSW Vulnerable & Rare (NP&WS 1992).

Regional  Uncertain, due to the dearth of records and limited number of investigations in the region.
Local Uncertain, due to the dearth of records in the area.

Decline The loss of suitable roosting and foraging habitat is considered a potential threat to this
species' conservation.
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APPENDIX 7 contd Species profiles for endangered fauna considered of particular relevance to
the proposed mine operation at Lake Cowal.

Troughton's Bat Vespadalus troughtoni

Troughton's Bat is listed on Schedule 12 of the National Parks & Wildlife Act (1974} as a Vulnerable &
Rare species, on the basis of:

"population and distribution suspected to be reduced; concentrates; threatening
processes severe; ecological specialist" (NP&WS 1992).

This species inhabits "warm temperate to tropical woodland and sclerophyll forest' (Strahan 1992},
and apparently dwells in caves (Parnaby 1992).

Distribution

Australia  Restricted to northeastern Australia on both sides of the Great Dividing Range (Strahan
1992), extending from Cape York in the north to southeastern New South Wales (Parnaby
1992).

NSW Occurs along the entire coast, on both sides of the Great Dividing Range, except for the far
south coast (Parnaby 1992).

Regional =~ Unknown.

Local It was tentaviely recorded during this investigation at Lake Cowal near Open Forest in the
Mount Wamboyne/'Coniston' area, but not on the proposed Project site. The 'record’ may
be a mis-identification, given the location and the occurrence of congenerics in the region
{Parnaby 1992). Troughton's Bat is considered unlikely to be resident on the mine area,
due to the lack of suitable roosting sites, although it possibly uses the area, especially the
Open Woodland habitats, for foraging resources.

Abundance This species is considered "sparse” by Strahan (1992).

Status

Australia  Considered as " probably secure’ by Strahan (1992).

NSW Vulnerable & Rare (NP&WS 1992).

Regional  Unknown, due to the lack of records for this species in the region.

Local Uncertain, due to a lack of records of this species in the study area. Considered unlikely
to be a resident on the Project site.

Decline The loss of suitable roosting and foraging habitat is considered a potential threat to this
species' conservation.
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WATERBIRD USAGE OF TAILINGS IMPOUNDMENTS

1 BACKGROUND

The Lake Cowal Gold mine is a proposed gold mining and ore extraction project on
the western shoreline of Lake Cowal. Lake Cowal is an ephemeral waterbody that
serves as an important refuge for a number of birds including terrestrial and aquatic

species.

The region is predominantly pastoral in a semi-arid climate. The Lachlan River is
approximately 30 km to the north east and there are several intermittent creeks and

channels running to and from the Lake.

Lake Cowal, on average, is dry three years out of ten and can be an area of high
waterbird activity when sufficient water is present. The Lake Cowal Gold Project will
have up to four tailings impoundments. These tailings impoundments will be 750 m x
750 m, although the actual surface area of exposed water will be considerably smaller.
Tailings will be deposited by beaching and draining. Pond size (free water surface

area) will be minimised to enable maximum recycle of water.

There is a paucity of relevant literature about the interaction of Australian waterbirds
and mine tailings impoundments. As a consequence this preliminary survey was
initiated. Information was collected via telephone conversations with relevant

personnel at each mine and is based on their personal experience.

Norths' personnel approached several mines in New South Wales to document their
experiences regarding waterbird usage of tailings impoundments. These mines are not

dissimilar in location and climate to the proposed Lake Cowal Gold Mine.

In addition; ERA Environmental Services Pty Ltd was commissioned to survey mines
in the Top End of the Northern Territory for observations of tailings impoundment
usage by waterbirds. This region of Australia is renowned for its high levels of
waterbird activity and in the "dry season " (April - November) can experience
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extended periods, usually six months, with no rainfall. Late in this season many natural
waterbodies dry out resulting in deteriorating water quality and habitat. These
conditions are considered to be similar to the likely situation at Lake Cowal during

prolonged (aseasonal) dry conditions.

2 RESPONSES TO THE SURVEY

2.1 Northern Territory Mines

Six mines were contacted. Five gold mines and one uranium mine. The information

was obtained by telephone from current senior environmental officer at each mine.

Zapopan NL Mt Todd

The contact was Thomas Morris who is the Environmental Superintendent at Mount
Todd Gold Mine. This mine uses a heap leach extraction process and does not have a
tailings impoundment dam. The Mount Todd Gold Mine has a leach pad which
contains approximately 100 ppm cyanide and is devoid of vegetation. The leach pad

does not usually attract birds.

However, during and after heavy rainfall events, frogs appear in the leach pad.
Cormorants and small birds are attracted to the vulnerable frogs. Kites and other
predatory birds wheel above the leach pad preying on the smaller birds. This
situation led to 22 observed bird mortalities in 1993.

Streamers have been installed to scare the birds away. They were effective against

most species with the exception of cormorants.

Pine Creek Goldfields

The contact was Mike Fawcett who is their Environmental Superintendent. Pine
Creek Goldfields has a 45 hectare dam that for half the year is covered by cyanide

decant. The cyanide concentration is typically less than 10 ppm. During its first year
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of operation, 50 to 60 bird deaths were recorded. These birds were all Black

(Fork-tailed) Kites.

There no longer seems to be many birds attracted to the mine site and very few
recent mortalities. Birds deaths are limited to one or two ducks or terns per year. The
low number of bird kills is most likely due to a lower cyanide concentration in the
water. Periodically a small flock of pelicans lands on the water. The pelicans are

effectively hazed, within 16 hours of sighting, using gunshot noise.

The dam has large beaches that would probably appear as tidal flats to the birds and
be particularly attractive to migratory wading species The nearby Process Water
Dam has no beaches and does not attract birds and consequently has no observed

bird deaths.
Union Reefs Gold Mine

The contact was Paul Tett who is their Environmental Officer. Union Reefs Gold
Mine has been operating for 12 months. Bird activity is minimal and restricted to
waterhens and ducks on the tailings dam. Cyanide concentrations (as predicted by
laboratory trials) are typically less than 30 ppm.. There is a decant pond (0.5 ppm
cyanide) with no noted bird activity. No bird kills have been recorded. Official
records are kept and it is unnecessary to actively discourage birds from using the
mine waterbodies. There is no cyanide destruction or detoxification process in place,
however the cyanide wash circuit reduces the cyanide concentration of water to the

tailings dam.
Rustlers Roost Gold Mine

The contact was Merrilyn Tinsley who is their Occupational Health and
Environmental Officer. Rustlers Roost Gold Mine uses a heap leach process and is in
its first year of operation. There is a pregnant liquor pond (200 ppm CN), a barren
liquor pond (~10 ppm CN), a storm pond (~30 ppm CN) and an intermediate pond.
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Bird mortality on site has been four unidentified raptors found on the heap leach
stockpiles and one cormorant in the pregnant liquor pond. Two kingfishers were
recovered from the plastic lined storm pond launder channel (cyanide concentration
approximately-30 ppm). The kingfishers aljhough distressed when retrieved from the

water recovered within 15 minutes and were released.

There is an artificial waterbody (the Back Hoe Pit) on site and a large pastoral dam

500 m east of the mine site that is well colonised by vegetation, fish and insects.

Toms Gully Gold Mine

The contact was David Danato who is their Environment Officer. Tom's Gully Gold

Mine has several large evaporation ponds, decant ponds and other cyanide bearing

waterbodies on the minesite.

Cyanide concentrations are variable (30 - 100 ppm CN) being dependent upon

process condition, natural decomposition and dilution.

The mine dewaters approximately six megalitres of water per day to a pond which
superficially resembles a natural billabong. The minesite is two kilometres from the

Mary River Floodplain.

The tailings dam contents are dark in colour, the free water has a high suspended
solid content (to the consistency of sludge) and contains in the vicinity of 25 ppm
cyanide. Observations of bird activity around the tailings dam has been restricted to

small wader footprints along the edges of the tailings dam.

Bird activity consists of an itinerant bird population on the ore heaps and shorebirds
searching for invertebrates around ponds. Waterbirds roost on sparsely vegetated

ponds and seek food from well vegetated ponds on the minesite.

Hazing techniques have not been necessary on the mine site as the birds are easily

spooked by any disturbance, such as an approaching vehicle. The observed bird
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deaths over the previous twelve months have been a Whistling Kite and a Black

Kite.

ERA Ranger Mine

The contact was Peter Reid who is their Environment Superintendent. Although not a
gold mine ERA Ranger mine has been included in this review because it is in the
same region as the other surveyed mines and has kept detailed records of bird

activity on its site for several years.

Appendix 1 is a table of waterbird abundance and richness at two of the mine's
waterbodies during times of both abundance and lack of water in the region.
Retention Pond Number | with a surface area of approximatcly 13 hectares, is a
relatively clean waterbody with abundant riparian and aquatic plants and aquatic
wildlife. Ecologically, this waterbody closely mimics the large, natural billabongs in
the area. Ranger mine's tailings dam (surface area approximately 110 hectares is a
sterile environment with no riparian or aquatic macrophytic vegetation and no

aquatic wildlife.

By carefully examining waterbird richness and abundance data under varying
seasonal conditions, the preference and distribution of watcrbirds between the two

distinct types of waterbodies can be demonstrated.

At Ranger Mine when water is widespread (ie January to July), waterbirds are
dispersed and their abundance and richness is at its lowest on any given waterbody.
During the late dry/early wet season (August to December) however, when regional
surface water is scarce, the waterbirds congregate where water is available, resulting

in large numbers of individuals and species in a limited area.

These data show that waterbirds strongly prefer Retention Pond 1 to the Tailings

Dam, despite the difference in surface area.
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New South Wales Mines

Three operating mines, situated in similar environments to Lake Cowal were
contacted to ascertain the degree of waterbird usage associated with tailings dam
operations. The comments from the operations are as follows. Note that all

comments were verbal as none of the operations had any formal paperwork

available.

In Summary the response from the New South Wales regional mines was:

Northparkes

The contact was Anna McMullen who is the Environmental Advisor for the
operation. Anna stated that there have been some odd instances of birds, mainly
swans, who get caught in the mud on the dam. An incident form is to be lodged by

staff at each occurrence of observed wildlife mortality.

Sheahan Grants

The contact was Heath Sandercock who is the former Operations Manager at the
mine site. Heath advised that they had problems with swans who appeared to be
determined to settle on the tailings dam. Attempts to reduce the amount of waterbirds
attracted to the dam by site personnel were helped by Corkery, an environmental
consultant company based in Orange. Several methods, including shotgun noise, fake
birds of prey and decoys were tried, with little success. The most successful method
of discouraging birds from landing on the dam was gleaned by Corkery from Alcoa,
WA. This system involves floating old chemical containers which are connected by
rope on the dam's surface. The presence of ropes on the water's surface discourages
the swans from landing. This method has succeeded in greatly reducing the incidence

of bird mortality although rarely an incident still occurs.
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London Victoria

The contact was Rod Chittenden who is the former Mill Superintendent. Rod
commented that the birdlife seemed to realise that the water was unsafe when the
cyanide levels were in the 80-100 ppm range and would not settle on it. When there
was significant rainfall diluting cyanide levels in the tails runoff down to
approximately 20 ppm, the birdlife would then settle on the dam with no apparent ill
effect. Bird mortality was a rare occurrence and was not considered a problem. Two

plovers made the tailings dam their home.

CONCLUSIONS

The usage of tailings impoundments by waterbirds at the mines contacted is not
considered to be a significant problem. Waterbirds appear to select the more natural
waterbodies over artificial and sterile waterbodies. From the observations and data
presented it appears that waterbirds are not simply attracted to water surface area but
are strongly influenced by other factors such as habitat (beaches, flats, open water
and plants), and food sources (plants, invertebrates and fishes). As a result bird
mortality on tailings impoundments appears incidental and consequently has not
been a problem either on NSW tailings impoundments with climatically similar
conditions to those experienced at Lake Cowal, or on<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>