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Definition

A critical habitat as defined under the Threatened Species Conservation Act 1995 includes, the whole or
any part or parts of the area or areas of land comprising the habitat of an endangered species, population
or ecological community or critically endangered species or ecological community that is critical to the
survival of the species, population or ecological community.

Combination of individual effects of the same kind due to multiple actions from various sources over time.

Those that directly affect the habitat and individuals. They include, but are not limited to, death through
predation, trampling, poisoning of the animal/plant itself and the removal of suitable habitat. When
applying each factor, consideration must be given to all of the likely direct impacts of the proposed activity
or development. Direct impacts will result in the direct removal of 5160.4 hectares of native vegetation.

Indirect impacts can include loss of individuals through starvation, exposure, predation by domestic and/or
feral animals, loss of breeding opportunities, loss of shade/shelter, deleterious hydrological changes,
increased soil salinity, erosion, inhibition of nitrogen fixation, weed invasion, fertiliser drift, or increased
human activity within or directly adjacent to sensitive habitat areas. As with direct impacts, consideration
must be given, when applying each factor, to all of the likely indirect impacts of the proposed activity or
development.

As defined under the Threatened Species Conservation Act 1995, a key threatening process is any listed
process under the Act that adversely affects threatened species, populations or ecological communities, or
that could cause species, populations or ecological communities that are not threatened to become
threatened.

The population that occurs in the project area. The assessment of the local population may be extended to
include individuals beyond the project area if it can be clearly demonstrated that contiguous or
interconnecting parts of the population continue beyond the project area, according to the following
definitions.

The local population of a threatened plant species comprises those individuals occurring in the project
area or the cluster of individuals that extend into habitat adjoining and contiguous with the project area
that could reasonably be expected to be cross-pollinating with those in the project area.

The local population of resident fauna species comprises those individuals known or likely to occur in the
project area, as well as any individuals occurring in adjoining areas (contiguous or otherwise) that are
known or likely to utilise habitats in the project area.

The local population of migratory or nomadic fauna species comprises those individuals that are likely to
occur in the project area from time to time.

Means the subject site and any additional areas which are likely to be affected by the Balranald Project,
either directly or indirectly.

Means the area directly affected by the Balranald Project. The Balranald Project will result in the direct
removal of 5160.4 hectares of native vegetation.

An ecological community identified by the Threatened Species Conservation Act 1995 or Commonwealth
Environment Protection and Biodiversity Conservation Act 1999 as critically endangered, endangered or
vulnerable.

Balranald Mineral Sands Project EIS Biodiversity assessment 1



Acronym

ANHAT
BBAM
BMP
CMA
DGRs
DoE

DPI
DTIRIS
EEC

EIS

EPA
EP&A Act
EPBC Act
FM Act
ha
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Term/Definition

Australian Natural Heritage Assessment Tool

BioBanking Assessment Methodology

Biodiversity Management Plan

Catchment Management Authority

Director-General’s requirements

Commonwealth Department of Environment (formerly DoE)
Department of Planning and Infrastructure

NSW Department of Trade and Investment, Regional Infrastructure and Services
Endangered Ecological Community

Environmental Impact Statement

NSW Environment Protection Authority

Environmental Planning and Assessment Act 1979 (NSW)
Environment Protection and Biodiversity Act 1999
Fisheries Management Act 1997

Hectare/s

Heavy mineral concentrate

Japan-Australia Migratory Bird Agreement

Kilometre

Key Threatening Process

Local Government Area

Millimetre

Matters of National Environmental Significance (from the Commonwealth Environment
Protection and Biodiversity Conservation Act 1999)

National Parks and Wildlife Service

Office of Environment and Heritage

Review of Environmental Factors

Republic of Korea-Australia Migratory Bird Agreement
Secretary’s environmental assessment requirements
State Environmental Planning Policy

State Environmental Planning Policy 44 — Koala Habitat Protection
Southern Mallee Conservation Areas

Sustainable Rivers Audit

State Significant Development

Threatened Ecological Community

Threatened Species Conservation Act 1995 (NSW)
Tailings storage facility

Voluntary Conservation Agreement

Water Management Act 2000

Water sharing plan
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Context

lluka Resources Limited (lluka) proposes to develop a mineral sands mine in south-western New South
Wales (NSW), known as the Balranald Mineral Sands Project (the Balranald Project). The Balranald Project
includes construction, mining and rehabilitation of two linear mineral sand deposits, known as West
Balranald and Nepean deposits, located approximately 12 km and 66 km north-west of the town of
Balranald, respectively. Niche Environment and Heritage was commissioned to undertake a flora and fauna
assessment for the State Significant Development (SSD) application for the Balranald Project.

lluka received development consent under Part 4, Division 4.1 of the NSW Environmental Planning and
Assessment Act 1979 (EP&A Act) for the Balranald Project on the 5" April 2016. lluka is continuing to seek
Commonwealth approval under the Environment Protection and Biodiversity Conservation Act 1999 for the
project, which broadly comprises:

e open cut mining of the West Balranald and Nepean deposits, referred to as the West Balranald and
Nepean mines, including progressive rehabilitation

e processing of extracted ore in the project area to produce heavy mineral concentrate (HMC) and
ilmenite

e road transport of HMC and ilmenite from the project area to Victoria

e backfilling of the mine voids with overburden and tailings, including transport of by-products from the
processing of HMC in Victoria back to the project area for backfilling in the mine voids

e return of hypersaline groundwater extracted prior to mining to its original aquifer by a network of
injection borefields

e an accommodation facility for the construction and operational workforce

e gravel extraction from local sources for construction requirements

e a water supply pipeline from the Murrumbidgee River to provide fresh water during operation.

Aims

The primary objective of this report is to describe and assess the ecological values within the project area
and surrounds and determine whether the Balranald Project is likely to have a significant impact on
threatened biodiversity listed on the NSW Threatened Species Conservation Act 1995 (TSC Act) and
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). The report also

seeks to highlight mitigation and offset measures that will reduce and manage ecological impacts from the
Balranald Project.

Methods

In completing this biodiversity assessment, a number of threatened species databases and previous
documents relevant to the Balranald Project have been reviewed.

Flora and fauna field survey work was performed broadly in two phases:

1. Survey of the West Balranald and Nepean mines and access roads (conducted by Ecotone 2011-
2013).

2. Survey of proposed additional ancillary infrastructure areas such as gravel extraction and injection
borefields (Niche 2013 - 2014).
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Parts of the ecological surveys were conducted outside of the current project area as the mine plan was
progressively amended during feasibility investigations in response to mine planning, and geological,
geotechnical, ecological, heritage and other environmental constraints.

Overall, the completed survey effort represents a comprehensive body of work from October 2011 until
December 2014.

The flora survey methodology followed the BioBanking Assessment Methodology (BBAM) (OEH 2014) with
additional information recorded on the basis of current best practice flora survey guidelines for a flora
assessment over a large site, particularly the Office of Environment and Heritage (OEH) Working Draft
Threatened Biodiversity Survey and assessment — Guidelines for Developments and Activities (DEC 2004).

Fauna survey undertaken was consistent with various State and Federal Government guidelines including
OEH’s Working Draft Threatened Biodiversity Survey and assessment. The survey involved targeted fauna
trapping including pitfall traps, camera traps, Elliot trapping, Anabats, harp traps, and bird, reptile and
amphibian survey.

Key results

Eleven BioMetric vegetation types were identified within the project area with two additional vegetation
types created to recognise highly modified vegetation communities.

None of the vegetation types within the project area are listed as Threatened Ecological Communities
(TECs) under the NSW TSC Act or the Commonwealth EPBC Act.

During the field surveys, 198flora were recorded, including a total of 46 introduced species. No threatened
flora listed by either the TSC Act or EPBC Act were recorded within the project area.

Based on the results of the field survey and literature review, seven threatened flora species have been
identified with a low-moderate likelihood of occurrence within the project area. All of these are listed
under the TSC Act and six are listed under the Commonwealth EPBC Act. These include: Mossgiel Daisy
(Brachyscome papillosa) (EPBC Act listed), Winged Peppercress (Lepidium monoplocoides) (EPBC Act listed),
Chariot Wheels (Maireana cheelii), Greenhood Orchid (Pterostylis cobarensis) (EPBC Act listed), Bitter
Quandong (Santalum murrayanum) (EPBC Act listed), Slender Darling-pea (Swainsona murrayana) (EPBC
Act listed), and Yellow Swainson-pea (Swainsona pyrophila) (EPBC Act listed) (hereafter referred to by
botanical name).

Within and around the project area, 240 vertebrate species were recorded consisting of five frog, 156 bird,
46 reptile and 33 mammal species.

Twenty threatened fauna species were detected during field survey and are considered to be ‘affected’
species. All of these species are listed under the NSW TSC Act and three species are also listed under the
Commonwealth EPBC Act. Species detected were: Chestnut Quail-thrush (Cinclosoma castanotum),
Corben’s Long-eared Bat(Nyctophilus corbeni)(EPBC Act listed), Grey-crowned Babbler(Pomatostomus
temporalis temporalis), Hooded Robin (Melanodryas cucullata cucullata),Inland Forest Bat (Vespadelus
baverstocki), Jewelled Gecko (Diplodactylus elderi), Little Eagle (Hieraaetus morphnoides), Little Pied Bat
(Chalinolobus picatus), Major Mitchell’s Cockatoo (Cacatua leadbeateri), Malleefowl (EPBC Act listed)
(Leipoa ocellata), Pied Honeyeater (possible detection only) (Certhionyx variegatus), Plains-
wanderer(Pedionomus torquatus) (EPBC Act listed - possible detection only), Redthroat (Pyrrholaemus
brunneus), Regent Parrot (Polytelis anthopeplus monarchoides) (EPBC Act listed), Southern Ningaui (Ningaui
yvonneae),Spotted Harrier (Circus assimilis), Varied Sittella (Daphoenositta chrysoptera), Western Blue-
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tongue (Tiliqua occipitalis),White-fronted Chat (Epthianura albifrons) and Yellow-bellied Sheathtail-bat
(Saccolaimus flaviventris) .

In addition to the 20 threatened species detected during field surveys, six species of threatened fauna were
determined to be affected species based on presence within the locality and the suitability of habitat within
the project area. The six additional affected threatened species are: Southern Bell Frog (Litoria raniformis)
(EPBC Act listed), Gilbert's Whistler (Pachycephala inornata), Bolam’s Mouse (Pseudomys bolam), Western
Pygmy Possum (Cercartetus concinnus), Bardick (Echiopsis curta) and Mallee Worme-lizard (Aprasia inaurita)
(hereafter referred to by common name).

Impact assessment

Development of the Balranald Project will result in vegetation clearing and loss of flora and fauna habitat.
Vegetation clearing extents for the various project elements are shown below.

BioMetric Extent of Vegetation Community within disturbance area(hectares)!
Vegetation Type
abbreviation for West
: : Nepean West Water Gravel
this ecological Nepean ac::’ess Balranald Balranald  Injection Suool Accommodation extraction Total
assessment mine X access Borefield : p;? Y facility
road mine Pipeline area
road

1. Spinifex Dune
Mallee Woodland 187.2 8.6 311.6 7 8.1 0 0 13.9 536.4
(LM130)
2.Chenopod
Sandplain/Swal

andplain/Swale 248.4 28 1392.2 14.4 366.2 23 0 0 2051.5

Mallee Woodland
(LM116)

3.Black Bluebush
Low Open 0 30 85.6 0 169.3 0 0 0 284.9
Shrubland (LM102)

4.Pearl Bluebush
Low Open 0 8 1032.5 0 23.9 0 0 7.7 1072.1
Shrubland (LM138)

5.Bladder Saltbush
Low Open 0 40 0 0 518 0 0 0 558.0
Shrubland (LM110)

6.0ld Man
Saltbush 0 0 19.3 0 0.5 0 0 0 19.8
Shrubland (LM137)

7.Belah — Pearl
Bluebush
Woodland
(LM107)

0 5.3 105.8 0 3.7 0 0 0 114.8

8.Belah -
Chenopod
Woodland
(LM108)

368.3 8 0 0 62.4 0 0 0 438.7

" Vegetation calculations have been rounded to one decimal place.
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BioMetric
Vegetation Type
abbreviation for
this ecological
assessment

9.Black Box —
Grassy Chenopod
Open Woodland
(LM105)

10.River Red Gum
Woodland
(LM143)

11.Flat Open
Claypan / Derived
Sparse Shrubland
/Grassland(LM124)

12.Cultivated
Grain Crops /
Cleared Weedy
Fallow /
Developed

TOTAL

Nepean
Nepean
. access
mine
road
0 0.2
0 0
0 1.7
1.2 27.5
805.1 157.3
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Extent of Vegetation Community within disturbance area(hectares)*

West

West L. Water ) Gravel
Balranald Injection Accommodation .
Balranald ) Supply . extraction Total
] access Borefield o facility
mine Pipeline area
road
1.4 0 4.3 1 0 0 6.9
0 0 0 3.8 0 0 3.8
50.9 0 21 0 0 0 73.6
59.4 30.5 36.3 3.8 7.1 20.3 186.1
3058.7 51.9 1213.7 10.9 7.1 41.9 5346.6

Potential indirect impacts include dust, noise, sedimentation or erosion in adjacent bushland and weed

invasion. These indirect impacts would be ameliorated by a series of mitigation measures.

A total of 33 threatened species, comprising 7 flora species and 26 fauna species have the potential to be

impacted by the Balranald Project (affected species).All of the affected species are listed under the NSW

TSC Act while nine species are also listed under the Commonwealth EPBC Act.

The potentially affected species include:

¢ threatened flora: Brachyscome papillosa, Lepidium monoplocoides, Maireana cheelii (Chariot Wheels),
Pterostylis cobarensis, Santalum murrayanum, Swainsona murrayana, and Swainsona pyrophila

o threatened fauna: Southern Bell Frog, Chestnut Quail-thrush, Gilbert's Whistler, Grey-crowned
Babbler, Hooded Robin (south-eastern form), Little Eagle, Major Mitchell's Cockatoo, Malleefowl, Pied
Honeyeater, Plains-wanderer, Redthroat, Regent Parrot, Spotted Harrier, Varied Sittella, White-fronted
Chat, Bolam's Mouse, Corben’s Long-eared Bat, Inland forest Bat, Little Pied Bat, Southern Ningaui,
Yellow-bellied Sheathtail-bat, Western Pygmy Possum, Bardick, Jewelled Gecko, Mallee Worm-lizard,

Western Blue-tongued Lizard.

The Assessment of Significance under the TSC Act, applied to each of the 33 potentially affected threatened

species (above), highlighted that six threatened species (all fauna) either could be, or are likely to be,

significantly impacted such that a viable local population could be placed at risk of extinction. All

significantly impacted species are tabled below with their listing status.

Balranald Mineral Sands Project EIS
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Significantly impacted threatened species from the Balranald Mineral Sands Project

Scientific name Common name TSC Act EPBC Act
Pomatostomus temporalis temporalis Grey-crowned Babbler Vv -
Leipoa ocellata Malleefowl E \"
Chalinolobus picatus Little Pied Bat \" -
Diplodactylus elderi Jewelled Gecko Vv -
Aprasia inaurita Mallee Worm-lizard E -
Tiliqua occipitalis Western Blue-tongued Lizard \" -

V=vulnerable E=endangered

The significant impact criteria under the EPBC Act were addressed for each of eleven affected threatened
and migratory species listed under the EPBC Act, and highlighted that one threatened species (the
Malleefowl) would be significantly impacted. No migratory species would be significantly impacted.

Biodiversity offsetting

A Biodiversity Offset Strategy for the Balranald Project has been developed in accordance with the NSW
Biodiversity Offsets Policy for Major Projects and the Commonwealth EPBC Act 1999 Environmental Offsets
and is outlined in section 7 of this report. The offset strategy primarily relies upon securing suitable lands
through conservation mechanisms which are then managed for conservation in perpetuity.

Biodiversity credits required to compensate for the Balranald Project’s impacts in accordance with the NSW
requirements have been assessed using the BioBanking calculator with additional offset requirements
added for impacts to Southern Mallee Conservation Areas.

The offset area required for MNES species significantly impacted by the Balranald Project (Malleefowl! and
Corben’s Long-eared Bat) has been calculated using the EPBC Act offsets assessment guide. While this
assessment does not conclude that Corben’s Long-eared Bat will be significantly impacted, it is DoE’s view
that it will and therefore offsets have been calculated and provided for this species.

Initial investigation into numerous candidate offset properties has occurred and one specific site (the
subject offset site) has been investigated in detail to satisfy the Commonwealth offset requirement for
significant impacts to Malleefowl and Corben’s Long-eared Bat via a 100% direct offset. The subject offset
site will also contribute significantly towards the NSW offset requirement but additional offset measures
will be needed to fulfil this requirement.

Both the NSW and Commonwealth offset requirements acknowledge the staging of the Balranald Project
and allowance is made to enact the required offset measures coincidently with the two mining stages
(West Balranald and Nepean mines) to reflect the timing of impacts on biodiversity. In addition, the NSW
offset requirement for the West Balranald mine (stage one) is deferrable until three years after the
commencement of any clearing associated with mining activities. This acknowledges impending changes to
offset policy in NSW. Conversely, Commonwealth offset measures (offsets for impacts to Malleefowl and
Corben’s Long-eared Bat) must be in place prior to the commencement of any mining activities for the
West Balranald mine.

Works undertaken to date have identified that suitable offsets exist, both in quantum and type, within the
vicinity of the Balranald Project to satisfactorily cover the remaining offset requirement after securing of
the subject offset site.
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Mitigation and management

Management and mitigation measures associated with each stage of the Balranald Project are detailed in
section 6 of this report, aligning with the requirements of development consent under the EP&A Act. The
management and mitigation measures are associated with the four broad stages of the Balranald Project:
project design, construction, operation, rehabilitation and closure.

A summary of the key mitigation measures include the following:

® Pre-clearing surveys for Malleefowl, which are known to use specific mound sites for breeding and will
therefore benefit from further investigations identifying such sites. The surveys will be undertaken
prior to clearing to identify areas where temporal clearing controls should be implemented.

e Timing of clearing: clearing window restrictions should be informed by important lifecycle events of the
threatened species that would genuinely benefit from it (i.e. the threatened species known or likely to
occur within the project area which are likely to be significantly impacted by the Balranald Project).

e The Closure and Rehabilitation Plan for the Balranald Project (EMM 2015) outlines the clearing method
(s) that will be employed. In areas where vegetation clearing will be followed by topsoil removal
clearing using a dozer is proposed with the cleared vegetation to be used immediately elsewhere in
Balranald Project for progressive rehabilitation (see below).

® Where vegetation clearing will not be followed by topsoil removal, for example where vegetation
removal is proposed to facilitate temporary access for the construction of the injection borefields, lluka
intends to use the trittering or mulching method of vegetation removal where possible. The use in the
trittering method will assist with rehabilitation as the root ball of the plant will remain in the ground.

® Prior to carrying out any development on site, a Biodiversity Management Plan (BMP) would be
prepared to inform and manage various activities throughout the life of the Balranald Project in order
to protect and manage important biodiversity values. Key commitments to be covered by the BMP
include threatened species management (including specific provisions for Malleefowl and Corben’s
Long-eared Bat), pest and weed management, fire management and site hygiene practices. The BMP
will include specific protocols dealing with any potential interaction between Balranald Project
activities and threatened flora or fauna species during the life of the Balranald Project. The plan will
include directions for survey, monitoring and management of key threatened species known or
considered to be potentially impacted by the Balranald Project (in particular Malleefowl) and protocols
for reporting and managing any unforeseen threatened species occurrences within the project area.
Measures designed to mitigate impacts on threatened species would be monitored for success.

e Malleefowl and Corbens Long-eared Bat management: as prominent threatened species known to
occur within the project area, a specific Malleefowl and Corben’s Long-eared Bat management and
monitoring plan will be developed, and include the following:

o monitoring the status and use of active and recently active mounds leading up to the
commencement and throughout the life of the Balranald Project prior to clearing events as per
clearing specifications

o identification of previously unidentified Malleefowl mounds through foot surveys and/or aerial
surveys using LIDAR (if available) or stereoscopy over the project area at least within areas
identified as moderate to very high potential habitat for the species

o in areas where known active or recently active mounds occur vegetation clearing protocols will
follow those described in Section 6.2.1

o communications protocols to inform staff and contractors of the presence and importance of
Malleefowl and Corbens Long-eared Bat and controls in place for impact minimisation

o planning to minimise road-strike for Malleefowl by limiting truck speeds and provision of
appropriately sized signage along access roads, particularly areas close to active or recently
active mounds

o establishment of a protocol to identify and clean up potential spillages on roads so that
Malleefowl and other species are not attracted to the roadside environment
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o development of methods and communication tools to monitor road-strike and mortality of
Malleefowl and disseminate such information to the public and appropriate state and local
authorities/interest groups

o establishing a rapid response protocol to control bushfires, particularly those affecting mallee
habitat, within or adjacent to the project area (this will form part of lluka’s Emergency
Management Plan)

o management of feral species, incorporating predator control programs including fox and cat
baiting
management of noxious or environmental weeds
dust, noise and light minimisation, especially where mounds occur within 200 m disturbance
source
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1.1 Overview

lluka Resources Limited (lluka) proposes to develop a mineral sands mine in south-western New South
Wales (NSW), known as the Balranald Mineral Sands Project (the Balranald Project). The Balranald Project
includes construction, mining and rehabilitation of two linear mineral sand deposits, known as West
Balranald and Nepean. These mineral sands deposits are located approximately 12 km and 66 km north-
west of the town of Balranald (Figure 1 and Figure 2).

® |luka received development consent under Part 4 of the EP&A Act for the Balranald Project on the 5th
April 2016 and is continuing to seek Commonwealth approval under the Environment Protection and
Biodiversity Conservation Act 1999 for the Balranald Project, broadly comprising: open cut mining of
the West Balranald and Nepean deposits, referred to as the West Balranald and Nepean mines,
including progressive rehabilitation

e processing of extracted ore to produce heavy mineral concentrate (HMC) and ilmenite
® road transport of HMC and ilmenite to Victoria

e backfilling of the mine voids with overburden and tailings, including transport of by-products from the
processing of HMC in Victoria for backfilling in the mine voids

e return of hypersaline groundwater extracted prior to mining to its original aquifer by a network of
injection borefields

e an accommodation facility for the construction and operational workforce
e gravel extraction from local sources for construction requirements

e a water supply pipeline from the Murrumbidgee River to provide fresh water during construction and
operation.

Separate approvals are being sought for:

¢ the construction of a transmission line to supply power to the Balranald Project
® project components located within Victoria.

1.2 Project setting

The regional geographical, environmental and landscape context is provided below in Table 1. This covers
the primary areas of the project area consisting of the West Balranald and Nepean mines.

Table 1. Regional geographic and context

Project area Description
Bioregion Murray Darling Depression and Riverina
Botanical subregion South Far Western Plains

Catchment Management Authority  Lower Murray Darling Catchment Management Authority (CMA) and
Murrumbidgee CMA (NSW)

Mitchell Landscape Lachlan Lakes, Swamps and Lunettes; Lachlan Depression Plains; Mallee Cliffs
Sandplains; and Lachlan Channels and Floodplains

Local government area Balranald Shire (NSW)

Nearby conservation areas Mungo State Conservation Area, Yanga Nature Reserve, Yanga National Park
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Project area
West Balranald mine

Surrounding land use

Watercourses, drainage and
catchment

Geology

Fire History

Elevation

Prominent ecological features

Local Government Areas
Nepean mine

Surrounding land use

Watercourses, drainage and
catchment

Geology

Fire History

Elevation

Prominent ecological features
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Description

Mostly agricultural land consisting of patches of mallee, saltbush plains and
grain cropping. The project area contains, and is contiguous with Southern
Mallee Conservation Areas (Figure 2). Charcoaling operations are also
undertaken in the area and a gypsum mine is located approximately 4km to
the east of the southern boundary of the West Balranald mine.

The Murrumbidgee River is to the east and south of the project area. The West
Balranald mine is part of the catchment for Paika Creek (central) and Box
Creek (northern part) (Figure 3). Dry lake beds (Muckee and Tin Tin) occur in
the northern half and are currently being cropped (Figure 3).

The northern third of the project area consists of flat alluvial and lacustrine

deposits of gravel, sand, silt and clay. The southern two-thirds of the project
area consists of aeolian flat to gently undulating plains and dunes of red and
red-brown clayey sands and loams (Soil Conservation Service of NSW 1990).

Woodland within the project area is mapped as unburnt since at least 1972
(Figure 4). There was no contradictory evidence to this witnessed during field
surveys although localised fire may have occurred in some areas.

Approximately 60 — 75m

The West Balranald mine passes through an area of the Southern Mallee
Conservation Area which is fenced and set aside as an offset for clearing
mallee remnants for agriculture. Special conditions have been attached to the
Western Lands Lease No.1849 with regards to management issues such as
fencing, grazing, vegetation removal and using best management practices
specified in a document ‘Southern Mallee Regional Guidelines for the
Development of Land Use Agreements’ (Maloney Field Services, 2011).

Balranald Shire (NSW)

Apart from the Southern Mallee Conservation Area (Figure 3), the project area
is currently used for agricultural purposes, particularly sheep grazing. All areas
are grazed by feral goats, which has resulted in a reduced shrub and ground
layer within the mallee. Outside of the conservation area, some clearing of
mallee remnants has taken place in the far south of the project area.

The project area is part of the catchment for Box Creek. Dry lake beds occur to
the east and south of the project area (Figure 3).

The project area consists of tertiary marine and non-marine sediments (silty
sands, course sand and gravels and fine-medium quartz sand) overlain with
Quaternary aeolian fluvial and lacustrine deposits of sand, silt and clay.

The vast majority of woodland within the project area is mapped as unburnt
since at least 1972 (Figure 4). Two small areas are mapped as having being
burnt between 2004-2005 and between 2005 -2007. There was no
contradictory evidence to this witnessed during field surveys although
localised fire may have occurred in some areas.

Approximately 55 —105m

The Nepean mine occurs within a large area of linear Dune Mallee with
approximately 60% being within the Wampo Southern Mallee Conservation
Area. This conservation area contains known habitat for the listed endangered
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Project area Description

species, Malleefowl and western pygmy possum and several listed vulnerable
species e. g. southern ningaui, Major Mitchell’s cockatoo, chestnut quail-
thrush and inland forest bat (James Val OEH pers. comm.). Several threatened
reptile species dependant on spinifex mallee could also occur. The
conservation status and ecology of all these species is discussed in subsequent
sections of this report.

Local Government Areas Balranald Shire (NSW)

1.3 Project schedule

The Balranald Project will have a life of approximately 15 years, including construction, mining, backfilling
of overburden material, rehabilitation and closure.

Construction of the Balranald Project will commence at the West Balranald mine, and is expected to take
about 2.5 years. Operations will commence at the West Balranald mine in Year 1 of the operational phase,
which will overlap with approximately the last six months of the construction. The operational phase would
include mining and associated ore extraction, processing and transport activities, and would be
approximately nine years in duration. This would include completion of backfilling overburden into the pits
at both the West Balranald and Nepean mines. Construction of infrastructure at the Nepean mine will
commence in approximately Year 5 of the operational phase, with mining of ore starting in Year 6, and
being complete by approximately Year 8.

Rehabilitation and decommissioning is expected to take a further two to five years following Year 9 of the
operational phase.

1.4 Project area

All development for the Balranald Project that is the subject of the application is within the project area
(Figure 2). The project area is approximately 9,964 ha, and includes the following key project elements,
described in subsequent sections:

e West Balranald and Nepean mines

e West Balranald access road

® Nepean access road

® Injection borefields

® Gravel extraction

e Water supply pipeline (from the Murrumbidgee River)
e Accommodation facility.

Within the project area, the land directly disturbed for the Balranald Project is referred to as the
disturbance area. For some project elements in the project area, a larger area has been surveyed than
would actually be disturbed. This enables some flexibility to account for changes that may occur during
detailed design and operation. The project area and disturbance area for each project element is provided
in Table 2.
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Table 2. Project area and disturbance area components for the Balranald Project

Project element Project area (ha) Disturbance area (ha)
West Balranald mine 3,059 3,059
Nepean mine 805 805
West Balranald access road 128 521
Nepean access road 173 1562
Injection borefields 5,721 1,2143
Gravel extraction 42 42
Water supply pipeline 29 114
Accommodation facility 7 7
Total 9,964 5,346
Notes: 1. 60 m wide corridor within project area; 2. 40-50 m wide corridor within project area; 3. 100 m wide corridors within project area; and

4. 15 m wide corridor within project area

1.4.1 West Balranald and Nepean mines

The West Balranald and Nepean mines include:

e open cut mining areas (i.e. pit/mine void) that would be developed using conventional dry mining
methods to extract the ore

® soil and overburden stockpiles
e ore stockpiles and mining unit plant (MUP) locations

® 3 processing area (at the West Balranald mine), including a mineral processing plant, tailings storage
facility (TSF), maintenance areas and workshops, product stockpiles, truck load-out area, administration
offices and amenities

e groundwater management infrastructure, including dewatering, injection and monitoring bores and
associated pumps and pipelines

e surface water management infrastructure

e services and utilities infrastructure (e.g. electricity infrastructure)
¢ haul roads for heavy machinery and service roads for light vehicles
e other ancillary equipment and infrastructure.

The location of infrastructure at the West Balranald and Nepean mines would vary over the life of the
Balranald Project according to the stage of mining.

1.4.2 Injection borefields

The Balranald Project requires a network of injection borefields in the Balranald Project for the return of
hypersaline groundwater to the Loxton Parilla Sands aquifer. Within each borefield, infrastructure is
generally located in two 50 m wide corridors (approximately 350-400 m apart) and typically comprises:

e anetwork of pipelines with a graded windrow on either side

® access roads for vehicle access during construction and operation

e rows of injection wells, with wells spaced at approximately 100 m intervals
e aseries of water storage dams to store water during well development.

Balranald Mineral Sands Project EIS Biodiversity assessment 14



niche

Environment and Her nga

1.4.3 Access roads

There are two primary access roads within theproject area to provide access to the Balranald Project:

e West Balranald access road — a private access road to be constructed from the Balranald lvanhoe Road
to the West Balranald mine

®* Nepean access road — a route comprising private access roads and existing public roads. A private
access road would be constructed from the southern end of the West Balranald mine to the Burke and
Wills Road. The middle section of the route would be two public roads, Burke and Wills Road and
Arumpo Road. A private access road would be constructed from Arumpo Road to the Nepean mine.

The West Balranald access road would be the primary access point to the project area, and would be used
by heavy vehicles transporting HMC and ilmenite. The Nepean access road would primarily be used by
heavy vehicles transporting ore mined at the Nepean mine to the processing area at the West Balranald
mine.

During the initial construction phase, existing access tracks through the project area from the local road
network may also be used temporarily until the West Balranald and Nepean access roads and internal
access roads within the Balranald Project are established.

1.4.4 Accommodation facility

An accommodation facility would be constructed for the Balranald Project workforce. It would operate
throughout the construction and operation phases of the Balranald Project. It would be located adjacent to
the West Balranald mine near the intersection of the West Balranald access road with the Balranald
Ivanhoe Road.

1.4.5 Water supply pipeline

A water supply pipeline would be constructed to supply water from the Murrumbidgee River for operation
of the Balranald Project.

1.4.6 Gravel extraction

Gravel would be required during the construction and operational phases of the Balranald Project. Local
sources of gravel (borrow pits) have been included in the project area to provide gravel during the
construction phase. During the construction phase, gravel would be required for the construction of the
West Balranald access road, internal haul roads and service roads, and hardstand areas for infrastructure.
Processing operations, such as crushing and screening activities (if required) would also be undertaken at
the borrow pits. Additional gravel required during construction and operations would be obtained from
external sources.

1.5 Approval process

In NSW, the Balranald Project has been granted consent under Part 4, Division 4.1 of the EP&A Act. Part 4
of the EP&A Act relates to development assessment. Division 4.1 specifically relates to the assessment of
development deemed to be SSD. The Balranald Project is a mineral sands mining development which meets
the requirements for SSD.

The application for SSD was accompanied by an environmental impact statement (EIS), prepared in
accordance with the NSW Environmental Planning and Assessment Regulation 2000 (EP&A Regulation).

An approval under the Commonwealth EPBC Act is required for the Balranald Project (with the exception of
the transmission line which will be subject to a separate EPBC Act referral process). A separate EIS (this EIS)
is required to support an application in accordance with the requirements of Part 8 of the EPBC Act.
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This biodiversity assessment was prepared to address specific requirements provided in the Secretary’s

environmental assessment requirements (SEARs) for the SSD application, issued on 2 December 2014.

Table 3 below cross-references this report and the relevant SEARs.

Table 3. Relevant SEARs for this assessment

Requirement

A description of the existing environment likely to be affected by the
development, using sufficient baseline data

An assessment of the potential impacts of all stages on the development,
including any cumulative impacts taking into consideration relevant laws,
environmental planning instruments, guidelines, policies, plans and industry
codes of practise

A description of the measures that would be implemented to mitigate and/or
offset the potential impacts of the development, and an assessment of

Whether these measures are consistent with industry best practice, and
represent the full range of reasonable and feasible mitigation measures that
could be implemented

The likely effectiveness of these measures
Whether contingency plans would be necessary to manage any residual risks

A description of the measures that would be implemented to monitor and
report on the environmental performance of the development if it is approved

An assessment of the likely biodiversity impacts of the development, having
regard to the principles and strategies in the draft NSW Biodiversity Offsets
Policy for Major Projects and the requirements of OEH

Measures taken to avoid, reduce or mitigate impacts on biodiversity
Accurate estimates of proposed vegetation clearing

A comprehensive offset strategy to ensure the development maintains or
improves the terrestrial and aquatic biodiversity values of the region in the
medium to long term.

1.5.2 Controlling provisions for the Controlled Action

Section addressed in report

Sections 2, 3 and 4

Section 5

Sections 6 and 7

Sections 6 and 7
Sections 6 and 7

Sections 6 and 7

Sections 5, 6 and 7

Sections 6 and 7

Sections 5, 6 and 7

Section 7

This biodiversity assessment has been prepared to address the relevant controlling provisions as outlined in

the Referral Decision and Designated Proponent — Controlled Action — Decision on Assessment Approach

notification. Table below cross-references this report and the relevant controlling provisions.

Table 4. Relevant controlling provisions for the controlled action under the EPBC Act

Relevant controlling action
World Heritage properties
National Heritage places

Listed threatened species and communities

Listed migratory species

Balranald Mineral Sands Project EIS Biodiversity assessment

Section addressed in report
Not addressed in this report
Not addressed in this report

Section 4 and 5, 7 (offsets) and
Appendicesl, 2, 3,7 and 8

Section 4 and 5, 7 (offsets) and
Appendices 1 and 2.
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1.6 Consultation

A core requirement of the SEARs was to undertake consultation with relevant agencies and provide
evidence that development and environmental assessment addresses the considerations of various

agencies.

Table 5 below summarises they key issues covered during correspondence with various agencies including
the OEH, Department of Environment (DoE) and the Department of Primary Industries (DPI). Several
meetings took place with key stakeholders specifically to present information on the Balranald Project in
regard to ecology and to seek advice regarding survey, impact assessment and offsetting requirements.

Balranald Mineral Sands Project EIS Biodiversity assessment 17



Table 5. Address of issues which arose during consultation

Dates of
consultation

5 June 2012, OEH
office, Buronga,
lluka Resources,
OEH and EMM

18 December 2012
meeting with DoE

19 April 2013

Email from DoE
outlining

Balranald Mineral Sands Project EIS

Relevant key issues/discussion points

Meeting between OEH, lluka and EMM representatives to discuss approach to
offsetting.

The following offsetting mechanisms, options/mechanisms for securing offsets
include:

e  BioBanking — this mechanism is strongly supported by OEH and has
prescribed reporting mechanisms. OEH noted that this option has not been
popular in NSW.

e Handover to National Parks and Wildlife Service (NPWS) - This mechanism
is strongly supported by OEH if appropriate/suitable offset areas which
provide a connection with existing NPWS land (such as state conservation
areas or National Parks).

e Voluntary Conservation Agreement (VCA) —an agreement with OEH
(specifically the Minister for the Environment). Could form part of a wider
offset management package. Would be developed in consultation with
OEH. It would include monitoring requirements for vegetation quality and
feral animal control.

e  Conservation property vegetation plan (PVP) — implemented through the
Catchment Management Authority (CMA). Could form part of a wider
offset package.

e  Existing PVPs — existing PVPs which are due to expire in the next 5-10 years
could be secured in perpetuity by Illuka. Could form part of a wider offset
package.

e Indirect offset — such as provision of funding or other indirect means of
offsetting in lieu of provision of physical offsets. This option is only
supported by OEH where all other offsetting options have been fully
exhausted.

e  OEH indicated a preference for smaller, higher quality offsets and good
ongoing management, as opposed to strict adherence to a ratio of the
cleared vegetation. Like for like vegetation as offsets is preferable.

Southern Mallee Conservation Areas

e  OEH’s expectation would be that existing Southern Mallee Conservation
Areas are offset in accordance the quantum determined in the offset plan,
plus an additional area would be offset at the same ratio as the original
conservation area.

e |luka would need to obtain original conservation agreements/leases to
determine the original offset ratio of existing Southern Mallee Conservation
Areas.

e OEH noted that a sounder conservation outcome could be achieved if these
areas were subject to further management as part of an offset strategy in
perpetuity.

Offset strategy development and EIS requirements

e Anassessment of the mechanisms and their suitability for Balranald Project
should be discussed.

e If known, proposed offset sites could be presented in the EIS, but this is not
mandatory.

® OEH indicated that a biodiversity offset strategy would need to be in place
prior to any clearing for Balranald Project (i.e. not necessarily prior to
approval).

Meeting between lluka and DoE discussing the adequacy of the Balranald
Project environmental impact statement (EIS) ecological field survey. lluka
agreed to provide further information on the process, methodology and effort
for ecological field surveys.

Email outlining survey effort and impact for the threatened flora Pterostylis
cobarensis, Lepidium monoplocoides and Brachyscome papillosa and threatened
fauna Malleefowl and Regent Parrot.

Biodiversity assessment
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How are the issues
addressed in this report?

The options available for
offsetting are discussed
in section 7.

SMCAs and how they
have been applied in the
offset strategy are
addressed in section 7.

Details of the field survey
are provided in section 3.

Details of the field survey
are provided in section 3.
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Dates of
consultation

remaining
concerns

21 June 2013
Meeting between
DoE, lluka, EMM
and Ecotone

9 July 2013
DoE — further
clarifications
ecological field
survey effort

16 July 2013
Letter from DoE to

EMM,EPBC Ref
2012:6509

5June 2014

Meeting between
OEH, lluka, EMM
and Niche

17June 2014

Meeting between
DoE, lluka, EMM
and Niche

5June 2014

Meeting with lluka,
EMMA and OEH

Balranald Mineral Sands Project EIS

Relevant key issues/discussion points

A phone conference was held between DoE, lluka, EMM and Ecotone Ecological
Consultants on 21 June 2013 to discuss survey effort, in particular threatened
fauna, Malleefowl and Regent Parrot.

Correspondence received from DoE indicated the following concerns remained:

®  Threatened plants - It is not clear how much survey effort was employed
targeting threatened plant species on the site, and whether this was in
proportion to the likelihood of the species occurring on the site. It is noted
that three species of threatened plants have been recorded immediately to
the north of the site in similar habitats to those which occur on the site
(Cobar Greenhood, Winged Peppercress and Mossgiel Daisy).

®  Regent Parrot - Surveys undertaken for the Regent Parrot were not
sufficient to determine the likelihood that mallee habitats on the site,
particularly those associated with the West Balranald deposit, represent
important habitat for this species. This is based on the large area of
potential Regent Parrot habitat present and its proximity to potential
breeding habitat along the Murrumbidgee River.

®  Malleefowl -the number of hours of survey effort (48 hours of transect
searches) employed for the Leipoa ocellata Malleefow| seems to be
consistent with the department’s survey effort guide for this species; being
30 hours per 5000 ha. However, the guide also recommends transects are
located about 1 km apart, to ensure reasonable coverage of the survey
area. Based on the information provided, large areas of mallee on the site
were not surveyed for Leipoa ocellata Malleefowl, particularly within the
West Balranald deposit.

®  Hence, it is not clear whether the surveys were sufficient to provide a
confident estimate of the number of Malleefowl likely to be impacted by
the proposal, including in habitats adjacent to the site, which may limit the
ability to consider impacts on the broader population of the species.

The letter from DoE stated that, based on the additional information provided to
DoE, the ecological survey effort appears to be adequate to enable assessment
of the proposal. However, in the absence of sufficient confidence in the
presence or absence of threatened species and their extent of occurrence on
the site, DoE would assume that those species could be present within suitable
habitat on the site for the purposes of the assessment.

Meeting between OEH, lluka, Niche and EMM representatives to discuss findings
and key issues from ecological and heritage surveys.

Meeting between DoE, lluka, Niche and EMM representatives to discuss findings
and key issues from ecological surveys and to ascertain the preferred approach
to assessment of the Balranald Project via separate referrals.

Meeting to discuss cultural heritage and ecology issues and approvals

Key notes from the meeting include the following:

e OEH was not too concerned regarding mallee rehabilitation at West
Balranald, but would want to see mallee considered in the rehabilitation at
Nepean.

e  OEH stated that he is cognisant that West Balranald is fragmented in terms
of connectivity with other large stands of native vegetation. In terms of

Biodiversity assessment
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How are the issues
addressed in this report?

Details of the field survey
are provided in section 3.

Hours of survey are
sufficient when
compared to those
specified in guidelines
used throughout this
report.

Details of the field survey
are provided in section 3.
Species not recorded
during field survey were
deemed affected species
if potential habitat
occurs within the
disturbance area.

Details of the field survey
are provided in section 3.

Details of the field survey
are provided in section 3.

Direct and indirect
impacted discussed in
section, including
connectivity,
fragmentation and feral
pests.

An offset strategy has
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Dates of
consultation

2 September 2014
Meeting between
OEH, NPWS, lluka,
Niche and EMM

6 February 2015
Meeting with OEH,
DoE, EMM, lluka
and Niche

Relevant key issues/discussion points

West Balranald OEH is happy to look at a mosaic of cropping and native
vegetation.

e  Agreement that feral goats were having a significant impact on habitat
value in the area due to grazing of groundcover and shrubs etc.

e  OEH noted that they would be surprised if pygmy possums would be in the
area due to habitat quality.

e  OEH recommended that Niche adopt and achieve national guidelines in
demonstrating effectiveness of survey effort for Malleefowl.

e  OEH agreed that it is unlikely that Bitter Quandong is likely to occur in the
disturbance area.

e OEH noted that Regent Parrot not know to breed as far east as Balranald.

e OEH noted that the Balranald Project is likely to have a significant impact
on Malleefowl (in terms of section 5A assessment), but noted that there is
likely to be other fauna species where there may be a significant impact.

e OEH noted that in considering offsets, lluka could consider the link with
Mungo and the offset that Cristal is providing. Notwithstanding this, OEH
stated that consideration of the sites to the west and adding to existing
national parks is a good idea and one that OEH would support.

e  OEH stated that Mallee Cliffs area has highest density of Malleefowl in
NSW. Adding offset areas to this will increase possible habit for this species
and is a good idea.

®  OEH was happy to consider lluka staging offsets.

Meeting between OEH, NPWS, lluka, Niche and EMM representatives to discuss

results of offset investigations and seek clarification in regard to offsets via

handover of lands to National Parks and BioBanking.

SMCAs:

e  Conservation originally intended to be in perpetuity, however noted that
they were not overly secure.

e SMCAs should be treated as if already existing offsets - unless a clear
expiration date can be identified.

e There is an opportunity to improve management outcomes on existing
SMCAs.

Suitability of proposed offset property groupings:

e  OEH offered opinion on proposed offset properties.

e Chenopod communities - OEH noted that chenopod communities are
generally less well reserved, and generally impacted by grazing, and that

there are opportunities for good conservation outcomes, even if at lower
ratios.

e OEH reiterated the opportunity to improve management outcomes for
existing SMCAs.

®  OEH reiterated that additional offsets would be required for impacts to
SMCAs.

®  OEH noted that the older mallee communities were better habitat than the
young mallee.

®  DoE noted that the number of quadrats looked low on actual mine
footprint.

®  OEH noted that showing the vegetation mapping past the disturbance area
would be beneficial.

Balranald Mineral Sands Project EIS Biodiversity assessment
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How are the issues
addressed in this report?

been provided in section.

The offset package will
be further refined
through consultation
with OEH and DoE.

Bitter Quandong was not
recorded during the
survey within the
disturbance area. Itis a
relatively non-cryptic
species and would likely
to remain undetected
during the survey.

The options available for
offsetting are discussed
in section 7.

SMCAs and how they
have been applied in the
offset strategy are
addressed in section 7.
Proposed offsets are not
discussed. Proposed
offsets will be discussed
in the Offset Package.

The management of
SMCAs are discussed in
section 5.7

The offsets regarding
SMCAs are discussed in
section 5.7.

Habitat of mallee is
discussed in section 4.
The number and location
of quadrats was
sufficient for this
assessment. The location
provides a
representation of the
disturbance area.
Mapping of vegetation
throughout the locality
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Dates of
consultation

19 August 2015,
site visit, lluka, DoE
and EMM

15 September
2015. lluka letter
to DoE

22 October 2015.
Meeting between
lluka, EMM, DoE
and Niche
representatives

11 November
2015. Phone
conference
between Niche and
DoE representative

7 January 2016.
Meeting between
lluka, EMM, DoE
and Niche

11 April 2016.
Meeting between
lluka, EMM, DoE
and Niche

Relevant key issues/discussion points

Site visit which included lluka, DoE and EMM representatives. The site visit
included the West Balranald and Nepean mines and part of the potential route
of the transmission line. Some key outcomes of the site visit included:

e Anagreement that the draft EIS would not be required to be accompanied
by management plans as recommended within DoE's comments on the
draft EIS. Notwithstanding this it was recognised that additional mitigation
measures would be required for Malleefowl and Corben's Long-eared Bat.

e Anacknowledgment that the draft EIS would not be required to include
location details on the offset site due to negotiations being undertaken
between Iluka and property owners. Location details would be provided
separate to the draft EIS in commercial confidence.

Response to submissions from DoE indicating intention and approach to address
various matters raised in submissions.

Consultation in regard to DoE submissions to the draft biodiversity assessment
and finalisation of reporting for submission of the final biodiversity assessment
and EIS for the project.

Further consultation in regard to potential impacts and survey effort for selected
MNES species, along with content of the submitted draft Assessments of
Significance.

Meeting to discuss finalisation of draft EIS for exhibition, following DoE's review
of draft EIS provided on 21 December 2015. Key issues discussed included:

®  exhibition requirements of draft EIS;

®  DoE's review of updated Assessments of Significance for selected MNES;
®  details required to be provided on exhibition; and

®  DoE's assessment process following exhibition of draft EIS.

DoE stated at the meeting that they agreed with updated Assessments of
Significance in relation to the Plains Wanderer and Regent Parrot. However they
also stated that they would likely take a precautionary approach to the
assessment of significance on Corben's Long-eared Bat.

Meeting to discuss issues raised in submissions and assessment of offsets.
Discussions were also held on the underlying assumptions made in relation to
calculating offset values of the offset site, including assumptions made by DoE
and Niche.

1.7 Purpose of this report

niche
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How are the issues
addressed in this report?

was done via a desktop
assessment in section
5.3.1.

More mitigation
measures have been
detailed in this report for
Malleefowl and Corben's
Long-eared Bat.

While details of the
proposed offset site for
MNES have been
provided in this report,
details on the location of
the offsite site have been
excluded.

Updated content in the
final biodiversity
assessment.

Updated content in the
final biodiversity
assessment.

Updated Assessments of
Significance for selected
MNES.

Minor changes and
updates to Assessments
of Significance for
selected MNES.

Updated section 7 of this
report and Biodiversity
Offset Package
addendum (Niche 2016).

Niche Environment and Heritage was commissioned to undertake a biodiversity assessment for the

Balranald Project. The assessment has been carried out accordance with the SEARs and controlling

provisions for the EPBC Act with reference to the following standards, guidelines and policies:

e NSW Biodiversity Offset Policy for Major Projects (OEH 2014)

Balranald Mineral Sands Project EIS

Biodiversity assessment
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* Threatened Species Survey and Assessment Guidelines: Field Survey Methods for Fauna — Amphibians
(DECCW 2009)

e Threatened Biodiversity Survey and Assessment: Guidelines for Developments and Activities — Working
Draft (DECC 2004)?

e Threatened Species Assessment Guidelines: the Assessment of Significance (DECC 2007)

e Guidelines for Threatened Species Assessment (DoE 2005)

e Environmental Offsets Policy (Commonwealth DoE 2012)

e BioBanking Assessment Methodology and Credit Calculator Operational Manual (DECCW 2008)
e NSW State Groundwater Dependent Ecosystem Policy (DLWC 2002)

e Risk Assessment Guidelines for Groundwater Dependant Ecosystems (NOW 2012)

¢ Policy & Guidelines - Aquatic Habitat Management and Fish Conservation (NSW Fisheries 2013)
e Policy & Guidelines - Fish Friendly Waterway Crossings (NSW Fisheries 2003)

e State Environmental Planning Policy No. 44 — Koala Habitat Protection.

The primary objective of this report was to describe and assess the ecological values within the project area
and surrounds and determine whether the Balranald Project is likely to have a significant impact on
threatened biodiversity listed on the NSW TSC Act and Commonwealth EPBC Act. The report also defines
mitigation and offset measures that will reduce and manage ecological impacts from the Balranald Project.

The approach of this assessment includes the following:

1. undertake a background review of relevant literature, mapping and databases

2. conduct a field survey using recognised methods to assess the ecological values of the site and
address identified data gaps

describe the ecological values of the site in regard to flora, fauna and vegetation communities
4. describe the potential ecological impacts of the Balranald Project

assess impacts of the Balranald Project on threatened biodiversity as listed on the TSC Act and EPBC
Act

6. outline mitigation measures to reduce ecological impacts

7. provide an offset strategy that meets the requirements specified in the SEARs.

’Departure from survey techniques identified in the 2004 Threatened Biodiversity Survey and Assessment Guidelines
have been noted in the field survey methodology described in this report
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In completing this biodiversity assessment, a number of threatened species databases and previous
documents relevant to the Balranald Project have been reviewed. In addition, a recent publication
describing fauna surveys carried out in 2007 in the south-western corner of NSW (Val et al. 2012) was also
referenced. Duplicate records may have been extracted during the database searches or the document
review.

2.1 Atlas of NSW Wildlife Database

A review of the documented records of the locations of threatened flora and fauna species within the study
locality has been undertaken using the Atlas of NSW Wildlife (accessed throughout the life of the Balranald
Project but the inclusion of data in this assessment is from the searches undertaken finally in November
2014).Due to the large size of the project area and the general scarcity of threatened species records in
south-western NSW, threatened species records were reviewed from the OEH Atlas of NSW Wildlife
Database for six 1:100 000 map sheets: Weimby (7528), Bidura (7529), Turlee (7530), Balranald (7628),
Paika (7629), Hatfield (7630) (October 2014). All threatened species records for the six map sheets as well
as the number of records occurring within a 50km radius from the centre of the West Balranald and
Nepean mines, were tabulated (Table 6 and Table 7). Threatened flora and fauna records from a 20 km
radius search of the project area (Balranald Project locality) are presented in Figure 5 and Figure 6.
Threatened species are provided in Table 7.

2.2 Review of Threatened Species known or predicted to occur within the
relevant NSW Catchment Management Authority (CMA) Subregions

A search of threatened species, populations, communities and key threatening processes known or
predicted to occur within the relevant CMA was undertaken using the Threatened Species Profile Search
tool from the NSW OEH website in November 2014. Those species generated by the search are provided in
Table 6 and Table 7. Threatened aquatic species are provided in Table 8. However it should be noted that
species are predicted to occur within the CMA regardless of whether suitable habitat exists within the
project area.

2.3 EPBC Act Protected Matters Search

A Protected Matters Search was carried out for a 50 km area around the project area. The search list for the
database searches are detailed in Table 6 and Table 7. Protected Matters were specifically addressed in a
Referral submitted to Department of Sustainability, Environment, Water, Populations and Communities
(SEWPaC) (now DoE) (2012). DoE subsequently prepared the Guidelines for the Content of a Draft
Environmental Impact Statement for the Balranald Mineral Sands Project (Reference: 2012/6509) which
identified species that may be impacted by the Balranald Project. The identified threatened species and
ecological communities plus other listed species that could potentially be impacted by the Balranald Project
(as determined by a refined 50 km search of the Protected Matters Search Tool in January 2015) have been
identified in section 2.6.

2.4 FM Act DPI Records Viewer

The DPI website http://www.dpi.nsw.gov.au/fisheries/species-protection/conservation/what-current was

consulted to determine potential threatened aquatic species, populations and communities listed on the
NSW Fisheries Management Act 1994 (FM Act) and their likely presence near the project area. The DPI
records viewer was used to establish known threatened aquatic species records in the Murrumbidgee CMA.
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These records were cross referenced with Bionet and Atlas of Living Australia. Threatened aquatic species
are provided in Table 8.

2.5 Review of Relevant Previous Reports

The following reports or surveys, that contain ecological information potentially relevant to the project
area, were reviewed:

e Review of Environmental Factors - Nepean Deposit (Currie 2009)
e Review of Environmental Factors - West Balranald Deposit (Overall 2011)

e Part 5A Assessment of Significance for lluka’s Proposed Drilling Program at Nepean Mineral Sands
Prospect - Northwest Balranald (Ogyris 2007)

e CMA/OEH surveys for Southern Mallee Conservation Areas (not published — Atlas of NSW Wildlife
records)

* National Recovery Plan for Malleefowl Leipoa ocellata (Benshemesh 2007)
e Malleefowl in New South Wales: Review of Past and Future Actions (DECC 2007)
e Biodiversity Summary for Natural Resource Management Regions (DoE 2011)

¢ The reptile, bird and small mammal fauna of Dune Mallee Woodlands in south-western New South
Wales (Val et al. 2012)

e Atlas-Campaspe Mineral Sands Project — Environmental Impact Statement (Resource Strategies 2013)
e Sustainable River Audit 2008-2010 (Murray Darling Basin Authority MDBA 2012).

A summary of the ecological information of relevance from these reports or surveys is provided below.

2.5.1 Review of Environmental Factors - Nepean Deposit (Currie 2009)

This Review of Environmental Factors (REF) was prepared to comply with requirements under the EP&A Act
and covered the test drilling phase at the Nepean mine within the Wampo SMCA.

The REF reviewed relevant ecological information and made recommendations for mitigation of
environmental impacts due to the drilling activities, including access arrangements.

Most of the ecological information relating to potentially occurring threatened flora and fauna, and
threatened ecological communities, was obtained from a desktop study and site visit carried out by
specialist consultancy firm Ogyris Ecological Research in 2006.

The study identified and mapped the following predominant vegetation types:

e East West Dune Mallee

e Chenopod Mallee

¢ Belah Rosewood Community
e Chenopod Shrub.

Whilst no species listed under the TSC Act or the EPBC Act were identified during the study, a number of
threatened species were considered to have potential to occur. The REF in particular identified the
likelihood of Malleefowl presence the Balranald Project.

Threatened species considered most likely to occur included:

Flora

e Santalum murrayanum— Endangered (TSC Act)
®  Swainsona pyrophila—Vulnerable (TSC Act and EPBC Act).
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Fauna

e Southern Ningaui — Vulnerable (TSC Act)

e Little Pied Bat — Vulnerable (TSC Act)

e Corben’s Long-eared Bat — Vulnerable (TSC Act and EPBC Act)
® Inland Forest Bat — Vulnerable (TSC Act)

e Chestnut Quail-thrush — Vulnerable (TSC Act)

¢ Malleefowl — Endangered (TSC Act) Vulnerable (TSC EPBC Act)
e Shy Heathwren — Vulnerable (TSC Act)

e Jewelled Gecko — Vulnerable (TSC Act)

e Mallee Worm Lizard — Endangered (TSC Act)

* Mallee Slender Blue-tongue Lizard — Endangered (TSC Act)

e Western Blue-tongue Lizard — Vulnerable (TSC Act)

¢ Yellow-tailed Plains Slider — Vulnerable (TSC Act).

No threatened ecological communities (TSC Act or EPBC Act) were identified as occurring.

2.5.2 Review of Environmental Factors - West Balranald Deposit (Overall 2011)

This REF was prepared to comply with requirements under the EP&A Act and covered the test drilling phase
in the vicinity of the West Balranald mine. The REF reviewed relevant ecological information and made
recommendations for mitigation of environmental impacts due to the drilling activities, including access
arrangements.

Most of the ecological information relating to potentially occurring threatened flora and fauna, and
threatened ecological communities, was obtained from a desktop study and site visit carried out by
specialist consultancy firm Ogyris Ecological Research in 2006.

The study identified and mapped the following predominant vegetation types within the Balranald Project
area:

e East West Dune Mallee

¢ Chenopod Mallee

e Belah Rosewood Community
e Chenopod Shrubland.

No species listed under the TSC Act or the EPBC Act were recorded, however a number of threatened
species were considered to have potential to occur. The REF in particular identified the likelihood of
Malleefowl presence within the Balranald Project site, and recommended appropriate buffers from any
Malleefowl nests encountered and other mitigation measures during selection of drill sites and subsequent
drilling activities.

Threatened species considered most likely to occur included:

Flora

e Santalum murrayanum — Endangered (TSC Act)
®  Swainsona pyrophila—Vulnerable (TSC Act and EPBC Act)
Fauna

e Southern Ningaui — Vulnerable (TSC Act)
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4.1.11 Flat Open Claypan/Derived Sparse Shrubland/Grassland (LM124)

The vegetation on the open claypans mainly in the central parts of the project area is very sporadic. The
habitat supports very sparse shrubs and ground cover in small, isolated clumps usually where it grades into
other chenopod communities. Many areas have no vegetative cover at all even after good rainfall and
consist of a bare, crusty red/brown or grey clay surface subject to inundation during wet conditions. The
equivalent community (ID 166) of Benson et al. (2006) is considered to be disturbed and probably derived.
Shrubs where they do occur include Maireana pyramidata, Nitraria billardierei, small ground chenopods
and minor grasses. It usually occurs in association with or adjacent to the Black Bluebush Low Open
Shrubland community. The community has little intrinsic conservation significance with a Benson et al.
(2006) threat category of ‘least concern’.

Photo: Ecotone during 2012 field survey
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4.1.12 Derived Native Grassland/Shrubland
Habitat: Low-lying flat plains on grey clay associated with the large dry lakes.

Structure/Characteristics: Open grassland dominated by spear grass and other native grass species with
occasional remnant chenopods (mainly Maireana pyramidata). Large clumps of Nitraria billardierei also
occur in some areas.

Distribution within project area: Along Nepean access road (areas of this community previously within the
project area at the northern end of the West Balranald mine area have since been excluded).

Condition and Presence of Weeds: A derived form likely to have been created by past clearing of mallee,
belah or chenopod shrubland and conversion to grassland. Subject to moderate or heavy grazing by stock
and/ or roadside disturbances. Weeds minor to moderate — mainly medics, paddy melon and minor exotic
herbs.

Conservation Status: Not listed by NSW or Commonwealth legislation.

Stratum Height % cover* Dominant Species

Shrub layer 1m 5-10 Maireana pyramidata, M. sedifolia, Atriplex nummularia, Nitraria billardierei

Austrostipa scabra, A. elegantissima, Enneapogon avenaceus, Austrodanthonia
caespitosa, Eragrostis australasica, E. dielsii, Sclerolaena brachyptera,

Ground layer To0.5m 70-80 Teucrium albicaule, Zygophyllum angustifolium, Maireana brevifolia, Vittadinia
pterochaeta

Photo: Ecotone during 2012 field survey (NB: likely to have been taken in better example reference areas for this community that
now occur outside of the project area i.e. prior to significant reduction of project area at the northern end of the Balranald mine).
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4.1.13 Cultivated Grain Crops/Cleared Weedy Fallow / Developed

This entirely artificial/cultivated community occupies large areas in both the northern and southern parts of
the West Balranald site but is practically absent in the central section where the large patch of mallee
(Spinifex Dune Mallee Woodland (LM130) and Chenopod Sandplain/Swale Mallee Woodland (LM116)
occur. All native vegetation has been cleared from the community in all layers, and the community
currently occurs in two main forms on a rotational basis. One form is the large fields of cultivated wheat
(Triticum aestivum) which have been sown mainly on the flat dry lakebeds (Tin Tin Lake, Lake Pitarpunga
and Muckee Lake) at the northern end of West Balranald Mine and cleared mallee at the southern end. The
other form is a fallow phase consisting almost entirely of herbaceous weeds, currently dominated by
extensive stands of the noxious onion weed (Asphodelus fistulosus).The community has no intrinsic
conservation significance and is not a native vegetation community.

Photo: Ecotone during 2012 field survey
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4.2 Threatened ecological communities

Seven TECs listed under the TSC Act and EPBC Act were identified by the literature review to occur or
potentially occur within 50 kms of the project area (Section 2.8.8). None of the TECs were found to occur
within the project area during field surveys, nor is it considered that they potentially occur given knowledge
of the project area regarding prevailing landforms, soil characteristics, plant species and other deterministic
factors.

A single TEC, Acacia melvillei Shrubland in the Riverina and Murray-Darling Depression bioregions -
endangered ecological community (Acacia melvillei Shrubland) was recorded approximately 3 kms to the
south-west of the project area. Acacia melvillei Shrubland is listed under the TSC Act but is not listed on the
EPBC Act. The TEC occurs sporadically along sections of the lvanhoe Road verge and reserve, north from
Balranald town for approximately three to four kms. The final design of the water supply pipeline was
chosen in part to avoid impacts on this TEC. Small patches of the same TEC were also recorded during
survey of potential routes for the proposed transmission line for the Balranald Project, however the
alignment of the transmission line is yet to be finalised and will be subject to a separate assessment (i.e.
does not form part of this assessment).

One endangered aquatic community listed under the FM Act, Lower Murray River aquatic ecological
community (AEC), was recorded. This encompasses the Murrumbidgee River below Burrinjuck Dam. The
plan to extract water from the Murrumbidgee will require some interaction with this ecological community.
Although the impact is likely to be minimal this component of project will be considered within the impact
assessment.

Further details regarding consideration of TEC/AEC presence within the project area is provided in Table 14
below.
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Table 14. Threatened and Aquatic Ecological Communities to consider further in impact assessment

Threatened Ecological

. Listing
Community

Halosarcia lylei low open-
shrubland in the Murray

. . TSC Act
Darling Depression

Bioregion

Sandhill Pine Woodland in
the Riverina, Murray-
Darling Depression and TSC Act
NSW South Western

Slopes bioregions

Description’

The Scientific Determination for Halosarcia lylei low open-shrubland in the Murray Darling Depression Bioregion states that the
TEC is described by Westbrooke et al. (1998) in their report on the vegetation of the area covered by the Scotia 1:100 000 map
sheet in south-western New South Wales (NSW). The community is dominated by the chenopod shrub Halosarcia lylei and
occurs on saline clay soils on the beds of small salt lakes and around the perimeter of larger salt lakes. Before the Westbrooke
et al. (1998) study, both Halosarcia lylei low open-shrubland and its dominant species had not previously been recorded from
NSW (Harden 1993).

The TEC is dominated by Callitris glaucophylla that typically occupies red-brown loamy sands with alkaline sub-soils on the
alluvial plain of the Murray River and its tributaries, and on parts of the sandplain in south-western NSW. In the Riverina
bioregion and the far south-western portion of the NSW South Western Slopes bioregion, the community is typically associated
with prior streams and aeolian source-bordering dunes, which are scattered within an extensive alluvial clay plain dominated by
chenopod shrublands. In the Murray-Darling Depression bioregion, the community occurs as scattered patches on sandhills and
lunettes within an extensive aeolian sandplain dominated by woodlands of mallee eucalypts or belah. Bioregions are defined in
Thackway and Cresswell (1995). Sandhill Pine Woodland is characterised by the assemblage of species listed in paragraph 2 of
the Determination, and typically comprises an open tree canopy with a sometimes sparse, but highly variable ground layer
dominated by grasses and herbs, sometimes with scattered shrubs and/or small trees. The structure and species composition of
the community varies depending on disturbance history and temporal variability in rainfall. Sandhill Pine Woodland is
characterised by an open tree stratum, which may be reduced to isolated individuals or may be absent as a result of past
clearing. The tree layer is dominated by Callitris glaucophylla, either in pure stands or with a range of other less abundant trees
or tall shrubs. These may include Acacia melvillei, A.oswaldii, Allocasuarina luehmannii, Callitris gracilis subsp. murrayensis,
Hakea leucoptera, H.tephrosperma, Myoporum platycarpum and Pittosporum angustifolium. A scattered shrub layer is
sometimes present and may include Dodonaea viscosa subsp. angustifolia, Enchylaena tomentosa, Sclerolaena muricata and/or
Maireana enchylaenoides. The groundcover is highly variable in structure and composition. It may be sparse or more
continuous, depending on the history of disturbance, grazing and rainfall events. It comprises grasses, such as Austrodanthonia
caespitosa, A.setacea, Austrostipa nodosa, A.scabra, Enteropogon acicularis, Panicum effusum and Paspalidium constrictum;
and forbs including Atriplex semibaccata, Einadia nutans, Erodium crinatum, Oxalis perennans, Sida corrugata and
Wahlenbergia spp..

7 Unless stated, descriptions are from Scientific Committee Determinations.
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Considered further?

The project area does
not occur within the
Scotia 1:100 000 map
sheet as detailed in
Scientific
Determination.

Not considered further.

No areas dominated by
Callitris spp. were
recorded during field
survey. Unlikely to be
present within project
area.

Not considered further.



Threatened Ecological
Community

Acacia melvillei Shrubland

in the Riverina and
Murray-Darling
Depression bioregions

Myall Woodland in the
Darling Riverine Plains,

Brigalow Belt South, Cobar
Peneplain, Murray-Darling

Depression, Riverina and
NSW South Western
Slopes bioregions;

Acacia loderi shrublands

Listing

TSC Act

TSC act

and EPBC

Act

TSC Act

Balranald Mineral Sands Project EIS

niche

Environment and Her nga

Description’

Small patches of this community were identified along sections of the Balranald-lvanhoe Road verge, north from Balranald
town for approximately three to four kms outside of the project area. This TEC often occurred as a pure open stand of trees, or
sometimes with other less abundant trees or shrubs such as Casuarina pauper and Myoporum platycarpum. The shrub layer if
present included Enchylaena tomentosa, Nitraria billardierei, Rhagodia spinescens and/or Maireana pyramidata. The highly
variable groundcover was generally sparse, comprising chenopod subshrubs such as Dissocarpus paradoxus, Maireana spp.,
Sclerolaena spp., Einadia nutans subsp. Nutans and grasses and forbs including Austrostipa nitida. All patches of the TEC were
disturbed to varying degrees by past clearing and ongoing grazing.

Weeping Myall Woodlands occur in a range from open woodlands to woodlands, generally 4-12 m high, in which Acacia
pendula trees are the sole or dominant overstorey species. Weeping Myall trees often occur in monotypic stands, however
other vegetation may also occur in the ecological community, though not as dominant species. These include: Alectryon
oleifolius subsp. elongatus; Eucalyptus populnea; or Eucalyptus largiflorens. Amyema quandang commonly occurs on the
branches of Acacia pendula trees throughout the ecological community’s range. Acacia pendula was not recorded within the
proposed mine sites or transport/utility route.

The Acacia loderi Shrublands is the name given to the plant community that is dominated by the tall shrub/small tree Acacia
loderi (commonly known in some parts of its range as nelia). Other tree species that may occur in association with Acacia loderi
are Acacia aneura, Acacia oswaldii, Callitris gracilis, Casuarina pauper and Flindersia maculosa. The mistletoes Amyema
quandang and Lysiana exocarpi frequently occur on Acacia loderi. The community has a naturally open structure of individual
shrubs to small trees (to 8 m high) with a low, diverse understorey dominated by chenopod subshrubs, herbs and grasses. The
community is often interspersed by woodlands of Casuarina pauper (belah), Alectryon oleifolius (or Flindersia maculosa.
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Considered further?

The TEC was recorded
during the field survey.

The TEC was recorded
outside of the project
area.

No areas of the TEC will
be impacted by the
Balranald Project.

Not considered further.

No individuals of Acacia
pendula were recorded.
Ecotone collected some
samples of Acacia with
a similar habitat to A.
pendula, however was
confirmed by the Royal
Botanic Gardens to not
be this species. Unlikely
to be present.

Not considered further.

Individuals of Acacia
loderi were not
recorded in the project
area during the current
or previous surveys.
Vegetation surveyed
within areas of
Casuarina pauper were
aligned to a Belah
woodland community
which is not consistent
with this TEC.

Not considered further.



Threatened Ecological
Community

Inland Grey Box Woodland
in the Riverina, NSW
South Western Slopes,
Cobar Peneplain,
Nandewar and Brigalow
Belt South Bioregions (TSC
Act) and EPBC Act
equivalent - Grey Box
(Eucalyptus microcarpa)
Grassy Woodlands and
Derived Native Grasslands
of South-eastern Australia

Buloke Woodlands of the
Riverina and Murray-
Darling Depression
Bioregions

Listing

TSC Act
and EPBC
Act

TSC Act
EPBC Act

Balranald Mineral Sands Project EIS

niche

Environment and Hertage

Description’

Predominantly occurs on the drier edge of the temperate grassy eucalypt woodland belt and ranges from central New South
Wales through northern and central Victoria into South Australia. The canopy layer is dominated by Eucalyptus microcarpa
(Grey Box). Other tree species are often present and may be co-dominant with Grey Box at some sites. The species of trees
associated with Grey Box vary across the range of the ecological community, depending on the bioregion, landscape or site. The
more widespread associated tree species that may be present include: Allocasuarina luehmannii, Brachychiton populneus,
Callitris glaucophylla, Eucalyptus albens, E. camaldulensis, E. conica, E. leucoxylon, SA Blue Gum), E. melliodora and E. populnea.
With the exception of River Red Gum, none of these species have been recorded in any parts of the project area.

Ecological communities dominated by Allocasuarina luehmannii, or occasionally other species, as structural dominants. Slender
Cypress Pine, Callitris gracilis, and Eucalyptus microcarpa, are locally dominant in some occurrences of the nominated
community. Component communities are generally characterised as woodland or open woodland with a well-developed
ground stratum that is usually grassy, but also includes many subshrubs and herbs; some component communities have
understoreys that are predominantly shrubby or herbaceous. Most component communities lack a well-developed tall shrub
layer. The composition of the ground stratum varies considerably among component communities. Native grasses often include
wallaby grasses, Danthonia spp., and spear grasses, Stipa spp. Native subshrubs and herbs may include Einadia nutans, Senecio
pinnatifolius, Sida corrugata, Vittadinia spp., Convolvulus remotus, and Maireana enchylaenoides. A feature common to many
areas where the woodlands occur is the presence of clayey and/or alkaline sub-soils.
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Considered further?

The TEC was not
recorded during current
and previous surveys
within the project area.
The defining species
have not been recorded
within the project area
for all project
components.

Not considered further.

Buloke, slender cypress
pine or grey box and
many of the other
characteristic species
have not been recorded
in any part of the
project area

The major defining
species were targeted
during meanders and
guadrats within the
areas that were
sampled in any she-oak
communities and found
to be absent.

Not considered further.



Threatened Ecological
Community

Lowland Murray River
aquatic ecological
community

Listing

FM Act

Balranald Mineral Sands Project EIS

niche

Environment and Her nga

Description’

The lower Murray River endangered ecological community includes all native fish and aquatic invertebrates within all natural
creeks, rivers, and associated lagoons, billabongs and lakes of the regulated portions of the Murray River (also known as the
River Murray) downstream of Hume Weir, the Murrumbidgee River downstream of Burrinjuck Dam, the Tumut River
downstream of Blowering Dam and all their tributaries anabranches and effluents including Billabong Creek, Yanco Creek,
Colombo Creek, and their tributaries, the Edward River and the Wakool River and their tributaries, anabranches and effluents,
Frenchmans Creek, the Rufus River and Lake Victoria. Excluded from this recommendation are the Lachlan River and the Darling
River and their tributaries, and artificial canals, water distribution and drainage works, farm dams and off-stream reservoirs.
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Considered further?

The water extraction
will be managed under
the Murrumbidgee
Water sharing Plan
which implements rules
of water usage to
protect the
environment. The
disturbance created by
the installation of the
pump will be minor and
mitigated as to have no
effect on the aquatic
and fish and
macroinvertebrates
communities. As such
the AEC is not
considered further.
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4.3 Flora

During the field survey, 198 flora species were recorded.

A list of all flora species identified from within the project area including the BioBanking attribute data is
included as Appendix 4.

4.3.1 Introduced species

A total of 46 introduced species were recorded during the survey.

Some patches of the natural vegetation within the project area, mainly fallow areas and edges adjoining
cleared areas, were in a moderately modified condition due to disturbances from past clearing and ongoing
agricultural activities including cropping or sheep/cattle grazing.

Noxious and environmental weeds were generally absent or sparse within the majority of the project area,
but a few species of note including one declared noxious species were recorded.

The noxious weeds recorded within the project area that are declared under the Noxious Weeds Act 1993
for the Balranald Shire Control Area together with the legal requirements for their control are listed in
Table 15.0nly one species, Lycium ferocissimum, was recorded within the project area.

Table 15. Noxious weeds recorded in the project area

Scientific Name Common Name Class Legal Requirements

The growth of the plant must be managed in a manner that
Lycium ferocissimum African Boxthorn 4 continuously inhibits the ability of the plant to spread and the
plant must not be sold, propagated or knowingly distributed

Note: Class 4 — Locally Controlled Weeds: Plants that pose a potentially serious threat to primary production, the environment or
human health, are widely distributed in an area to which the order applies and are likely to spread in the area or to another area.

Apart from declared noxious species, common environmental weed species recorded within the project
area include Psilocaulon tenue (Match-head Plant or Wiry Noon Flower), Medicago minima (Woolly Burr
Medic), Sisymbrium erysimoides (Smooth Mustard or Turnip), Cirsium vulgare (Spear Thistle or Black
Thistle), Cucumis myriocarpus (Paddy Melon), Nicotiana glauca (Tree Tobacco), Hordeum leporinum (Barley
Grass) and other species of exotic herbs and grasses. All recorded weed species have the potential to
spread in response to disturbances of various kinds. Invasion of exotic perennial grasses into native
communities is also a key threatening process under the NSW TSC Act.

Additional invasive flora species which were predicted to occur within the in the Balranald LGA by the EPBC
Protected Matters Report as a result of Bioclimatic Modelling and thus may have habitat within the project
area include:

Asparagus asparagoides (Bridal Creeper) Noxious — Class 4
Carrichtera annua(Ward’s Weed)

Chrysanthemoides monilifera(Bitou Bush, Boneseed)
Chrysanthemoides monilifera subsp. monilifera(Bitou Bush, Boneseed)
Lycium ferocissimum(Onion Weed)

Olea europaea(African Olive)

Opuntia spp (Prickly Pear)

Prosopsis spp (Mesquite)

Rubus fruticosus species aggregate (Blackberry)

e Senecio madagascariensis (Fireweed).
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None of these species were recorded in the project area during surveys. Bridal creeper and blackberry are
more likely to occur in wetter riverine floodplain areas, habitat that does not occur in the project area.
Ward’s weed is a weed of roadsides and degraded pastures and known to inhabit mallee communities but
is more common in the Broken Hill district in NSW.

4.3.2 Threatened flora recorded

No threatened flora listed on either the NSW TSC Act or Commonwealth EPBC Act were recorded within the
project area.

Based on the results of the data review (section 2), 34 subject threatened flora species have been
previously recorded within the area bounded by the six map sheets, or have potential habitat within 50 kms
of the centre of the West Balranald mine or centre of the Nepean mine.

From this list, those species with a moderate to high likelihood of occurrence within the project area are
determined as affected species. Whilst none of the species had a moderate-high likelihood of occurrence,
those species with a low-moderate have been determined as affected, and include; Brachyscome papillosa
(EPBC Act listed), Lepidium monoplocoides (EPBC Act listed), Maireana cheelii, Pterostylis cobarensis (EPBC
Act listed), Santalum murrayanum (EPBC Act listed), Swainsona murrayana (EPBC Act listed), and
Swainsona pyrophila(EPBC Act listed)(Appendix 1). Each of these species and the area of potential habitat
are discussed below.

Brachyscome papillosa: This species was not recorded within the project area during the field surveys and
has not been recorded within the project area. Potential habitat for Brachyscome papillosa is within clay
soils on Atriplex vesicaria and Maireana aphylla plains within the project area. Vegetation communities
which may provide habitat for the species include: Bladder Saltbush Low Open Shrubland (LM110) and
Pearl Bluebush Low Open Shrubland (LM138). The species was recorded as part of the environmental
assessment for the Atlas Campaspe project to the north. This species has been considered further in this
assessment.

Lepidium monoplocoides: This species was not recorded within the project area during the field surveys.
The species occurs predominantly in mallee scrub in semi-arid areas. Sites are seasonally moist to water-
logged with heavy, fertile soils and a mean annual rainfall of around 300 to 500 mm. Seasonally, the species
may potentially occur within a broad range of vegetation communities within the project area including:
chenopod mallee, black box, black bluebush, saltbush, claypan or grassland communities. The species was
recorded as part of the environmental assessment for the Atlas Campaspe project to the north. This species
has been considered further in this assessment.

Maireana cheelii: This species was not recorded within the project area during the field surveys. The
species is usually found in chenopod shrubland and grassland communities on heavy clay soils, dominated
by various native shrubs, grasses and herbs, notably Maireana pentagona, Maireana excavata, Nitraria
billardierei, Austrostipa nodosa, A. scabra, Erodium crinitum, Rhodanthe corymbiflorum, Hyalosperma
semisterile and H. glutinosa. In NSW the species appears to favour heavier grey clay soils that support
Atriplex vesicaria communities. Maireana cheelii typically occupies sparsely vegetated sites, with a high
proportion of bare ground, often as a result of over-grazing and subsequent wind erosion. Whilst the
species has not been recorded within the project area, potential habitat occurs within the following
vegetation communities: Bladder Saltbush Low Open Shrubland (LM110), Pearl Bluebush Low Open
Shrubland (LM138), Black Bluebush Low Open Shrubland (LM102) and Old Man Saltbush Shrubland
(LM137). As potential habitat for this species is present, M. cheelii has been further assessed in this report.
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Pterostylis cobarensis: This species was not recorded within the project area during the field surveys.
However, the species is known to be present at a site approximately 20 kms to the north of the Balranald
project area (Resource Strategies 2013).Habitats are eucalypt woodlands, open mallee or Callitris
shrublands on low stony ridges and slopes in skeletal sandy-loam soils. Associated species include
Eucalyptus morrisii, E. viridis, E. intertexta, E. vicina, Callitris glaucophylla, Geijera parviflora, Casuarina
cristata, Acacia doratoxylon, Senna spp. and Eremophila spp. Potential habitat for the species within the
project area includes: Spinifex Dune Mallee (LM130) Woodland and Chenopod Sandplain/Swale Mallee
Woodland (LM116).Potential habitat for this species exists within the Balranald Project, thus this species
has been considered further in this assessment.

Santalum murrayanum: was not recorded within the project area during the field surveys. Generally grows
in gravely and sandy loam soils on dunes, in open woodland and tall shrubland and has also been recorded
in sand in spinifex-shrub steppe. NSW populations are found in mallee habitats on soft linear dune-crests,
with deep and well-drained calcareous earths or red and brown sands, loamy sands or clay-loams.
Associated species include Eucalyptus socialis and Pimelea microcephala. A reference population of this
species was investigated along the Sturt Highway near Balranald during field survey.

A record of the species exists on the Arumpo Road near the Nepean mine. A closely-related non-listed
species, Santalum acuminatum, was recorded in spinifex mallee habitat near the southern end of the West
Balranald mine site. It was confirmed as the non-listed species by the Royal Botanic Gardens, but Santalum
murrayanum could potentially occur in similar habitat and therefore could occur in the Spinifex Dune
Mallee Woodland (LM130). There are known records of this species near to the project area on Arumpo
Road, thus this species has been further assessed within this report.

Swainsona murrayana: This species was not recorded within the project area during the field surveys. The
species has been recorded in NSW in the Jerilderie and Deniliquin areas of the southern riverine plain, the
Hay plain as far north as Willandra National Park, near Broken Hill and in various localities between Dubbo
and Moree. The species has been collected from clay-based soils, ranging from grey, red and brown
cracking clays to red-brown earths and loams.

Grows in a variety of vegetation types including bladder saltbush, black box and grassland communities on
level plains, floodplains and depressions and is often found with Maireana species. Plants have been found
in remnant native grasslands or grassy woodlands that have been intermittently grazed or cultivated.
Despite not being recorded in the project area, the species may have potential habitat within the following
vegetation communities: Belah — Pearl Bluebush Woodland (LM107), Belah — Chenopod Woodland
(LM108), Black Box Grassy Chenopod Open Woodland (LM105), River Red Gum Woodland (LM143), Black
Bluebush Low Open Shrubland (LM102), Pearl Bluebush Low Open Shrubland (LM138), Bladder Saltbush
Low Open Shrubland (LM110) and Old Man Saltbush Shrubland (LM137).Potential habitat exists for this
species within the project area, thus this species has been further assessed in this report.

Swainsona pyrophila: This species was not recorded within the project area during the field surveys.
However, the species is known to be present at scattered sites in mallee lands 30 to 50kms to the west and
south-west of the Nepean mine site, and therefore could be present in the project area.

The species would be most likely to occur in sandy or loamy soil in spinifex mallee communities (Spinifex
Dune Mallee Woodland (LM130), particularly with Eucalyptus dumosa, but could also occur in chenopod
mallee (Chenopod Sandplain/Swale Mallee Woodland (LM116).Potential habitat exists for this species
within the project area, thus this species has been further assessed in this report.
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4.4 Fauna
4.4.1 Broad habitat types

Investigations for the habitat assessment comprised a survey site inspection noting both floral and faunal
habitat types and features. Within the recorded vegetation communities several broad fauna habitats were
observed (see Table 13 below) Fauna survey was stratified to include all habitat types but survey effort was
biased towards higher condition areas and within those habitats with a greater likelihood of supporting
threatened fauna (i.e. targeted threatened species surveys). Areas experiencing minimal disturbance from
clearing or other development activities were not included as primary fauna survey sites. The broad habitat
types included are tabled below:

Table 16. Fauna habitat within the project area

Primary fauna survey sites in project

Broad Habitat Type Component Vegetation Communities area
Mallee with spinifex ground .
cover Spinifex Dune Mallee Woodland (LM130) WB2,WB4, N4, N5
Mallee with chenopod ground Chenopod Sandplain/Swale Mallee Woodland WB1, WB3, N1, N2, IB1; IB2; IB3, IB4,
cover (LM116) IB5, IB7
Belah with chenopod/saltbush Belah — Pearl Bluebush Woodland (LM107)(LM107) R L (B3
ground cover Belah — Chenopod Woodland (LM108)(LM108) T
Black Bluebush Low Open Shrubland (LM102)(LM102)
Pearl Bluebush Low Open Shrubland (LM138)
Saltbush Plains Bladder Saltbush Low Open Shrubland (LM110) WB7, WB8
(LM110)
Old Man Saltbush Shrubland (LM137)(LM137)
Black Box Open Woodland Black Box Grassy Chenopod Open Woodland(LM105) WB6

River Red Gum Woodland

(LM143) No primary site (negligible impacts)

Flat Open Claypan / Derived Sparse
Shrubland/Grassland (LM124)

Cultivated Grain Crops / Cleared Weedy Fallow
/Developed

Open claypans and modified
cropping/grazing land

No primary site (limited
biodiversity/impact)

KEY: WB = West Balranald; N = Nepean; IB = Injection Borefields

Descriptions of the structure and floristics of the vegetation communities are given in Section 4.1and a
description of the microhabitat features present in these broader habitats is described below.

4.4.2 Fauna habitat condition and disturbance

Condition of vegetation and thus fauna habitat throughout the project area is variable in response to
farming practices as well as past and present disturbance regimes. Most of the project area is subject to
grazing by livestock (sheep or cattle), with the exception of SMCAs (see Figure 2). While livestock grazing is
not permitted in conservation areas, grazing by feral herbivores is common throughout these areas as
evidenced by observations of goats and the general absence or reduced diversity of palatable herb and
shrub species. A lower than expected diversity of passerine birds was attributed to limited ground cover
and understorey cover and floral diversity in all communities.

Clearing of mallee for agriculture and charcoal production is taking place in designated areas (negotiated

under the Southern Mallee Conservation Agreements) and patches of mallee near Fauna Site WB1 had
recently been burnt (within the past year). Some minor approved clearing has taken place for exploration
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works (access tracks and drilling sites). There was no evidence of recent bushfire throughout the project
area.

Shrub and ground cover is generally moderate to dense within the saltbush plains to a height of <1 m.
Within the mallee there was moderate to dense ground cover where spinifex occurs however in mallee
with chenopod shrubs the shrub and ground cover was often sparse as a result of grazing by livestock or
feral goats.

The surveys indicated that foxes, feral cats, rabbits, brown hares, pigs, house mice and goats are common
within the project area. The presence of these species has a negative impact on vegetation cover and
regeneration and consequently native fauna species populations and diversity.

4.4.3 Fauna microhabitats

Specific fauna habitat elements (microhabitats) within the vegetation types throughout the project area
that are known to be potentially important to threatened fauna within the locality are provided in Table 17
below.
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Table 17. Fauna micro-habitats within the project area

Habitat feature

Spinifex clumps

Hollow bearing trees
and stags

Hollow logs and
fallen timber

Balranald Mineral Sands Project EIS

Description

Spinifex grass species that have a dense
clumped habit and spinifex is a tough and
sharp grass species which therefore provides
refuge to a range of small, ground-dwelling
mammal and reptile species.

Trees or stags with hollows ranging from small
(5-10 cm diameter) to medium (10 —30 cm
diameter) and large (> 30 cm diameter).As
most hollows developed are from mallee
eucalypts, the number of hollows greater than
30 cm diameter is relatively low. Hollows
were located along branches or trunks with
snapped or burnt trunks a common hollow
type for Mallee communities. Hollows offer
important roost and breeding habitat for
hollow dependant species.

Hollow logs (generally occurring within fallen
branches c. 10 cm or greater in diameter) and
non-hollow fallen timber. These features offer
shelter and breeding habitat for various
ground-dwelling fauna. Log dumps, where
fallen timber is cleared and piled, were also
present particularly near tracks.

Biodiversity assessment

niche

Environment and Her nga

Associated vegetation types

Almost exclusively confined to Spinifex
Dune Mallee Woodland (LM130) with
some sparse or small isolated areas within
Chenopod Sandplain Mallee Woodland
(LM116) areas.

Present in all vegetation communities
with trees, however hollow abundance
within Spinifex Dune Mallee Woodland
(LM130) was very low or absent. The
presence of hollows within the project
area is attributed to the apparent absence
of recent (within the last 40 years) hot
fires throughout most of the area (Figure
4).

Fallen timber present in all vegetation
communities with trees, however
concentration within Spinifex Dune
Mallee Woodland (LM130) (LM 130) was
lower (and hollow logs generally absent).

86

Distribution within project area

Present within almost all areas of Spinifex Dune Mallee
Woodland (LM130), which occur predominantly within the
southern part of the West Balranald mine area and the
Nepean mine area.

Almost all hollows were in Chenopod Sandplain Woodland
(LM116) and Belah vegetation communities (Figure 13 a-c).
For CSW, there was a notably higher hollow frequency
within lower lying areas corresponding with larger tree
diameters. Most hollows within Mallee and Belah
communities were small or within the lower medium range
(i.e. 5—15cm).

Distribution and frequency of hollow logs generally
corresponded well with hollow tree distribution described
above. Fallen timber was moderately common within
Spinifex Dune Mallee Woodland (LM130) areas.
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Habitat feature Description Associated vegetation types Distribution within project area
Permanent water Permanent water features such as dams, River Red Gum Woodland (LM143) and Permanent water features are generally restricted to
features creeks or rivers. These provide habitat for Old Man Saltbush Shrubland (LM137). occasional farm dams for most of the project area. A small
waterfowl, herons, egrets and waders as well area of permanent wetland habitat is present along the
as frog species. eastern end of the water supply pipeline consisting of sumps

and pools with a limited number of fringing small trees or
shrubs, occasional sparse fringing sedges and tussock
grasses, emergent aquatic macrophytes and woody debris.
These features have been modified due to works on the
adjacent track. The sumps and pools are connected to an
oxbow lake to the north and are part of a large wetland
complex. The eastern extreme of the water supply pipeline
is situated at the Murrumbidgee River.

Ephemeral water Intermittent water features such as lakes, River Red Gum Woodland (LM143) and Lakes such as Tin Tin and Muckee lakes have long been dry
features wetlands and creeks. These provide Old Man Saltbush Shrubland (LM137). and are used for cropping. They are no longer considered
temporary watering and foraging habitat for active lakes, though may experience shallow pooling after
mobile fauna. significant rain events. A similarly altered hydrological
regime (almost permanently dry) exists for Box Creek and
Paika Creek.

Ephemeral and permanent wetland habitat occurs at the
eastern end of the water supply pipeline area.

Ephemeral ponds and drainage swales occur adjacent to the
raised track intermittently along a 2.5 km section of the
proposed water supply route.
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4.4.4 Faunarecorded from field surveys

Field surveys using the methods described in section 3 were undertaken in each of the above identified
habitats for fauna species with the suite of methods employed in each habitat type dependant on the
potential presence of subject threatened fauna within that habitat type. Opportunistic sightings whilst
travelling between sites within the project areas were also recorded. A complete species list is provided in
Appendix 5.

The fauna survey highlighted the following results:

e within the West Balranald mine area 171 vertebrate species were recorded consisting of two frog, 111
bird, 36 reptile and 25 mammal species (Appendix 5)

e within the Nepean mine area, 143 vertebrate species were recorded consisting of two frog, 82 bird, 33
reptile and 26 mammal species (Appendix 5)

e within the injection borefield areas 107 vertebrate species were recorded consisting of 62 bird, 21
reptile and 24 mammal species (Appendix 5)

e fifteen species were recorded from the proposed water supply pipeline route where targeted survey
was limited to nocturnal frog searches (Appendix 5)

e one-hundred and one species were recorded from survey outside of the project area but within its
locality.

A summary of the number of species by fauna group recorded at each primary survey sites and
opportunistically for the major components of the project area (West Balranald mine, Nepean mine and
injection borefield area) is given in Table 18 -
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Table 21 with comments on the distribution and abundance of fauna groups also provided below.

Species richness was greater in areas of woodland, decreasing within shrubland habitats particularly those
distant from woodland areas. A large number of species, mainly birds, were recorded as opportunistic
observations only.

4.4.41 West Balranald mine fauna observations

Summary results of fauna survey conducted at primary survey sites (which included trapping and other
fauna survey techniques discussed in Section 3.3) within and adjacent to the West Balranald mine area
(Figure 9) are presented below. These results are discussed in relation to species composition immediately
after the table.

Table 18. Number of species recorded for each major fauna group at primary survey sites and
opportunistically within and adjacent to the West Balranald mine area.

Fauna Group Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Opportunis
tic
Vegetation 2. 1. Spinifex 1. Spinifex 1. 7. Belah 2. Chenopod 4. Pearl 3. Black
Community/Habit Chenopod Dune Dune Spinifex — Pearl Sandplain/S Bluebush Bluebush
at type Sandplain/ Mallee Mallee Dune Bluebush wale Mallee Low Open Low Open
Swale Woodland Woodland Mallee Woodlan Woodland Shrubland  Shrubland
Mallee (LM130) (LM130) Woodlan d (LM116) (LM138) (LM102)
Woodland d (LM107)
(LM116) (LM130)
Amphibians 1 1 1 1
Reptiles 6 11 11 12 8 8 7 8 15
Birds 35 18 22 23 18 12 11 13 75
Native Mammals 11 11 10 9 10 10 5 6 8
Introduced 3 4 9 3 3 3 3 3 5
Mammals
Total Species 55 45 46 48 40 33 26 30 104
Amphibians

Two species of frog were recorded during survey with the Banjo Frog Limnodynastes dumerilli trapped in
pitfalls at Sites 2 and 4 following overnight rain on the first night of the survey. The Spotted Grass Frog
Limnodynastes tasmaniensis was found to be common around the farm dams and roadside pools of water
after rain.

Reptiles

A total of 36 reptile species were recorded for all West Balranald mine surveys with species diversity per
primary site (2011) ranging from six species at Site 1(Chenopod Sandplain/Swale Mallee Woodland
(LM116)) to 12 species at Site 4 (Spinifex Dune Mallee Woodland (LM130)). Most species recorded were in
the Family Scincidae (15 species), followed by geckos (8 species), dragons (4 species), snakes (2 species),
goannas (2 species) and one species of legless lizard. Apart from Site 1, the mallee habitats recorded a
higher species diversity than the saltbush plains. The poor result at Site 1 is likely to be a result of the
sparse groundcover and possibly more recent fire although, interestingly, Site 1 had the highest fauna
species diversity overall. The results showed a strong habitat preference, with some species only found in
Nobby

the mallee (e.g. Wood Gecko(Diplodactylus vittatus, Military Dragon(Ctenophorus spp),
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Dragon(Amphibolurus  nobbi), Shrubland Morethia Skink(Morethia  obscura),Southern Mallee
Ctenotus(Ctenotus atlas), Short-clawed Ctenotus(C. brachyonyx), Barred Wedgesnout -ctenotus(C.
schomburgkii)and Eastern Robust Slider(Lerista punctatovittata) whereas others preferred the saltbush
plains (e.g. Beaded Gecko. (Diplodactylus damaeus), Box-patterned Gecko (Lucasium steindachneri),
Saltbush Morethia Skink (Morethia adelaidensis) and Ctenotus olympicus (no common name).

Birds

Birds comprised a large proportion (64%) of the overall species richness (111 species) with opportunistic
sightings within the project area making up the bulk of the records (75 species compared to a maximum 35
at Site 1 (Spinifex Dune Mallee Woodland (LM130)) and minimum of eleven species at Site 7(Pearl Bluebush
Low Open Shrubland (LM138)). Farm dams recorded twelve species of waterfowl, herons, egrets and the
Black-tailed Native Hen. The open plains recorded the larger birds of prey and smaller ground/ shrub
species such as quail, fairy-wrens, Southern Whiteface, songlarks and pipits. The mallee and belah habitats
recorded woodland birds such as robins, honeyeaters, Rufous Whistler, Grey Shrike thrush, Thornbills and
Nightjars. Some species, such as the parrots and pigeons, used a variety of habitats particularly where treed
habitat occurred near cropped areas.

Mammals

Twenty five species of mammal were recorded and positively identified during the survey (three additional
bat species were only recorded with possible certainty by ultrasonic call recordings). Bats made up more
than half of the mammal species (13 species) followed by introduced species (seven), macropods (two),
dasyurids (two) and one monotreme. Native small mammal captures were very low with only one Common
Dunnart (Sminthopsis murina) caught at Site 1 and one S. crassicaudata Fat-tailed Dunnart caught at Site 8
(Black Bluebush Low Open Shrubland (LM102)). House mice were either caught in the Elliott traps or on
camera at every site. Bats were recorded at all sites although species diversity and activity were lower in
the low open habitats of Sites 7 and 8. Goats and the Western Grey Kangaroo were mostly encountered in
or near to the mallee habitat whereas the Red Kangaroo was occasionally sighted in the open plains. Cats
and rabbits appeared to be more common in the saltbush plains although they are expected to occur
throughout the project area.

4.4.4.2 Nepean mine area fauna observations

Summary results of fauna survey conducted at primary survey sites (which included trapping and other
fauna survey techniques discussed in Section 3.3) within and adjacent to the Nepean mine area (Figure 9c)
are presented below. These results are discussed in relation to species composition immediately after the
table.

Table 19. Number of species recorded for each major fauna group at primary survey sites and
opportunistically within and adjacent to the Nepean mine area.

Fauna Group Site 1 Site 2 Site 3 Site 4 Site 5 Opportunistic
Amphibians - - - - - 2
Reptiles 3 14 11 12 11 13
Birds 23 21 12 21 25 56
Native mammals 6 11 15 11 15 18
Introduced mammals 2 1 1 3 1 5
Total Species 34 47 39 47 52 94
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Amphibians

Only two species of frog were recorded during the survey with the Long-thumbed Frog (Limnodynastes
fletcheri) and Spotted Grass Frog (Limnodynastes tasmaniensis) was found to be common around the farm
dams in the south of the project area.

Reptiles

A total of 33 reptile species was recorded during all surveys with species diversity per site ranging from
three species at Site 1 (Chenopod Sandplain/Swale Mallee Woodland (LM116)), to 14 species at Site 2
(Spinifex Dune Mallee Woodland (LM130)) in 2011. Most species recorded were in the Family Scincidae (13
species), followed by geckos (six species), dragons (four species), snakes (three species), goannas (two
species) and one species of legless lizard. The poor result at Site 1 is likely to be caused by the sparse
groundcover resulting from heavy grazing pressure by feral goats. The results showed a strong habitat
preference, with some species only found in the mallee (e.g. Jewelled Gecko, Beaded Gecko, Military
Dragon, Nobby Dragon, Common Dwarf Skink, Royal ctenotus, Short-clawed Ctenotus, Barred Wedgesnout
ctenotus and Eastern Robust Slider) whereas others were recorded in both the mallee and the belah
woodland (e.g. Painted Dragon, Wood Gecko, Bynoe’s Gecko, Thick-tailed Gecko, Egernia striolata Tree
Skink and Southern Mallee ctenotus).

Birds

Birds comprised a large proportion of the overall species richness (82 species) with opportunistic sightings
within the project area making up the bulk of the records (56 of the 73 species recorded in 2011 compared
to a maximum 25 at Site 5 (Belah — Pearl Bluebush Woodland (LM107)) and minimum of 12 species at Site 3
(Spinifex Dune Mallee Woodland (LM130)). Water was limited to farm dams and troughs in the far south of
the project area and only accounted for two waterbirds, the Hardhead (duck) (Aythya australis)and
(Tachybaptus novaehollandiae)Australasian Grebe. The more open partially cleared habitats in the south
recorded birds of prey such as the (Aquila audax) Wedge-tailed Eagle, (Circus assimilis) Spotted Harrier and
(Elanus axillaris) Black-Shouldered Kite although the Brown Goshawk (Accipiter fasciatus) and Little Eagle
(Hieraaetus morphnoides) were also seen foraging within the mallee. Smaller ground/ shrub species such as
quail, fairy-wrens, and Southern Whiteface, Rufous Songlarks and Australian pipits were also mainly
recorded in the more open habitats. The mallee and belah habitats recorded woodland birds such as
robins, honeyeaters, treecreepers, babblers, Crested Bellbird, Rufous Whistler, Grey Shrike thrush,
thornbills and parrots. Large congregations of woodswallows and budgerigars were recorded, particularly
near the drilling rig near Site 3 (Spinifex Dune Mallee Woodland (LM130)) where water was available.
Nocturnal birds were well represented with the Southern Boobook (Ninox boobook), Barn Owl, Australian
Owlet-nightjar (Aegotheles cristatus), Spotted Nightjar (Eurostopodus argus) and Tawny Frogmouth
(Podargus strigoides) recorded. A Malleefowl was observed on the edge of Arumpo Road within Wampo
Conservation Area but outside of the project area.

Mammals

Twenty six species of mammal were recorded during the Nepean survey, however due to the difficulty in
positively identifying some micro-bats from recorded ultrasonic calls, three of the micro-bat species were
only recorded as possible identifications. Bats made up more than half of the mammal species (15 species),
followed by introduced species (6), macropods (2), dasyurids (2) and one monotreme, the echidna. Native
small mammal captures were low with only two common dunnart caught (Site 3 and opportunistic hand
capture) and six southern ningaui caught in spinifex at Sites 4 (Spinifex Dune Mallee Woodland (LM130))
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and 5 (Belah — Pearl Bluebush Woodland (LM107)). House mice were either caught in the Elliott traps or on
camera at every site. Bats were recorded at all sites although species diversity was lowest (5 species) at the
more disturbed Site 1. The other sites recorded between ten to twelve bat species. The Western Grey
Kangaroo was encountered in all available habitats whereas the Red Kangaroo was less frequently recorded
in the open plains and belah at Site 3. Goats were common outside of the Southern Mallee Conservation
Area but were less frequently encountered within the fenced reserve. Evidence of foxes was recorded
throughout the project area whereas cats and rabbits appeared to be more common in the open disturbed
habitats, although they are expected to occur throughout the project area (rabbits recorded at Site 4).

4.4.4.3 Injection borefield area fauna observations

Summary results of fauna survey conducted at primary survey sites (which included trapping and other
fauna survey techniques discussed in Section 3.3) within and adjacent to the proposed injection borefields
(Figure 9b) are presented below. These results are discussed in relation to species composition immediately
after the table.
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Table 20. Number of species recorded for each major fauna group at primary survey sites and
opportunistically within and adjacent to borefield injection areas.

Fauna Group bi?:ftizlzf?’ Borefield 3 Borefield 4 Borefield 6 Borefield 7 ;\lnodng:g:z;:;i
Birds 20 20 22 20 43 8
Introduced Mammals 1 2 2 1 3 1

Native Mammals 11 8 7 1 9 9
Reptiles 1 6 1 3 16 2

Total Species 33 36 32 25 71 20
Amphibians

No frog species were recorded during the surveys and no targeted frog surveys were carried out due to
there being no water features within disturbance areas. The nearby project area included only small farm
dams with poor potential habitat for threatened frog species.

Reptiles

A total of 21 reptile species were recorded during all surveys. There was a general tendency towards a
greater species richness of reptiles at Belah trap sites compared with Mallee trap sites.

Birds

Sixty-two bird species were recorded within the injection borefield surveys primarily consisting of
woodland birds. Frequent observations of species such as the Brown Treecreeper and the presence of the
threatened Varied Sittella were indicative of the old-growth characteristics throughout much of the area
within woodland habitat where hollows and logs were moderately common. Other patterns observed were
similar to those described for the Nepean and West Balranald Areas.

Mammals

Twenty-four species of mammal were recorded during the injection borefield survey including 15 bat
species, four introduced species, two macropods and one monotreme. Native small mammal captures did
not occur with only House mice caught in Elliott traps or on camera at three sites. Bats were recorded at all
and species richness was highest within Belah woodland. Sheep were common throughout and goats were
moderately common.

4.4.5 Threatened fauna species recorded

A total of 20threatened fauna species were recorded (two not confirmed —Plains-wanderer, Pied
Honeyeater — see details in below table) during all field surveys in and around the project area. All of these
species are listed as threatened species on the TSC Act and four of these species (Corben’s Long-eared Bat,
Malleefowl and Plains-wanderer and Regent Parrot) are also listed on the EPBC Act (
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Table 21 and Figure 11a - c). These species are discussed in more detail in the table below and within
Appendix 7 and Appendix 8.
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Table 21. Threatened species recorded in and around the Balranald project area

Scientific name

Cinclosoma
castanotus

Nyctophilus
corbeni

Pomatostomus
temporalis
temporalis

Melanodryas
cucullata

Vespadelus
baverstocki

Strophurus
elderi

Hieraaetus
morphnoides

Chalinolobus

picatus

Cacatua

leadbeateri

Leipoa ocellata

Certhionyx
variegatus

Pedionomus
torquatus

Common nhame

Chestnut Quail-thrush

Corben’s Long-eared Bat

Grey-crowned Babbler

Hooded Robin

Inland Forest Bat

Jewelled Gecko

Little Eagle

Little Pied Bat

Major Mitchell’s
Cockatoo

Malleefowl

Pied
Honeyeater(unconfirmed)

Plains-wanderer
(unconfirmed)

Balranald Mineral Sands Project EIS

Status
TSC
Act

Vv

El

El

Status
EPBC
Act

Site Recorded

25 records predominantly from woodland vegetation.
Recorded at West Balranald mine, Nepean mine and
injection borefield 6.

Harp trapped along Nepean access road with junction of
injection borefield 7; and approximately 6.5 km west of
the West Balranald mine area (southern portion).

Near Site 1 at Nepean mine. Various observations
outside of project area closer to Murrumbidgee River.

WB1, WB2, near N3, along Nepean access road near
Nepean mine and near injection borefield 4.

Possible, probable and definitive echolocation calls
throughout most of project area.

Five sites in and around Nepean mine area in Spinifex
Mallee.

Ten observations in and around project area (all
components) and additional records outside of the
project area.

Various echolocation records concentrated within
woodland areas throughout project area. Large number
of captures at IB6. One dead bat was found in Tin Tin
property shearer’s quarters east of the West Balranald
mine.

Twelve observations in and around project area,
becoming more frequent with increasing distance to the
north.

Three active mounds and scattered prints at West
Balranald along with recent mounds and many old
mounds. Prints along the Nepean access road. Two old
mounds scattered throughout Nepean mine area.

Single possible record at WB4.A single bird thought to be
this species was recorded at Site 4. The closely related
black honeyeater Certhionyx niger was also recorded at
Sites 1 and 2 and therefore a confident recording of the
pied honeyeater cannot be fully substantiated. The study
area is within the predicted range of both species
therefore both could occur. Opportunistic surveys in Sept
2012 and Jan 2013 failed to record this species.

Possible call between Sites WB7 & WB 8.A bird thought
to be a Plains-wanderer responded to call playback near
Site 7 at West Balranald. A property owner indicated
that Plains-wanderer was present within their holdings
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Scientificname Common name Status Status Site Recorded
TSC EPBC
Act Act

approximately 5 km to the east of the project area within
Pitarpunga Lake east of Burke and Wills Road. Therefore
it is possible that the species could occur in the open
grasslands and blue bush plains within the study area,
however such habitat is limited and does not have the
same character of that of Pitarpunga Lake. Although
targeted surveys in Jan 2013 failed to identify this
species, it cannot be completely discounted as occurring.

Pyrrholaemus Redthroat Vv Thirteen observations from shrubland between West
brunneus Balranald (northern areas) and injection borefield areas.
Polytelis Regent Parrot E v Six observations of between one and twenty individual
anthopeplus birds were made over the course of a week (Figure 11).
monarchoides All six observations were of birds flying overhead or

foraging on lerp around the Sturt Highway approximately
10 km south of the West Balranald mine area.

Ningaui Southern Ningaui \Y, - Sites N4 andN5
yvonneae
Circus assimilis ~ Spotted Harrier \" - Various records (12) are well distributed throughout

project area and outside of area.

Daphoenositta Varied Sittella \" - Eleven records from West Balranald mine, injection
chrysoptera borefield and Nepean mine areas becoming more
common with distance north. All records from woodland

areas.
Tiliqua Western Blue-tongue Vv - Single observation approximately 4 km west of Nepean
occipitalis mine (northern extent).
Epthianura White-fronted Chat Vv - 15 records predominantly in shrubland areas at northern
albifrons end of West Balranald mine. Records extend to borefield

injection areas along Nepean access road.

Saccolaimus Yellow-bellied Sheathtail- \" - Probable and possible echolocation records throughout
flaviventris bat project area.

4.4.6 Threatened fauna with potential to occur

A number of additional threatened fauna species have the potential to occur within the project area but
were not recorded due to one or more of the following reasons:

® may occur only sporadically within the area (e.g. nomadic birds)

e cryptic species that are typically difficult to find despite targeted surveys (e.g. Mallee Worm-lizard)

e extensive targeted survey was not performed due to assumed presence and minimal impacts from
project (e.g. wetland birds and Southern Bell Frog along the eastern edge of the water supply-pipeline).

The above species are tabled in Appendix 2 as species with a moderate or higher chance of occurring. They

have been considered within assessments of significance where there is some potential for the Balranald

project to impact them.
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4.4.7 Migratory species (EPBC Act)

The following migratory species were recorded during field survey. A number of additional listed migratory
species have been recorded from the locality and are included in Appendix 2.

® Ardea alba Great Egret— recorded at the southern portion of West Balranald mine and along the water
supply pipeline
®  Merops ornata Rainbow Bee-eater — throughout woodland areas within the project area.

5.1 Assessment under Division 4.1 State Significant Development of the EP&A
Act

The following impact assessment has been conducted considering the Threatened Species Assessment
Guidelines (DECC 2007). These guidelines have been utilised here in relation to affected threatened
biodiversity as listed on the TSC Act.

5.2 Potential impacts

The Balranald Project would impact biodiversity, including threatened biodiversity through both direct and
indirect impacts during construction and operation. The majority of impacts on biodiversity would occur as
a result of direct impacts inside the project area (i.e. the disturbance area) through clearing of native
vegetation and removal of habitat for a range of flora and fauna. Indirect impacts are also considered
within the overall assessment of impacts.

Impacts on biodiversity would occur over the operational life of the West Balranald and Nepean mines,
with revegetation of mined areas to take place concurrently with decommissioning of mined areas. While
rehabilitation of mined areas will be important in mitigating long-term impacts from the Balranald Project,
for the purpose of conducting this impact assessment, minimal consideration has been given to the
likelihood of threatened species re-establishing populations within the rehabilitated mined areas.

5.3 Direct Impacts

The main impact on biodiversity associated with the Balranald Project is clearing of native vegetation and
removal of habitat including threatened species habitat within the disturbance area. Once clearing takes
place, topsoil is removed and overburden removal will occur for areas associated with the mine voids.

Details regarding the areas of vegetation to be disturbed are provided in Table 13.

The extent of clearing of native vegetation communities is conservatively estimated at 5,160.4ha. A further
186.1ha of exotic pasture and existing cleared land will be developed as a result of the Balranald Project.
The total of the disturbance is 5,346.6 ha.

5.3.1 Significance of vegetation to be directly impacted

The areas of disturbance, along with the estimate of each vegetation community within the locality and
percentage cleared within the bioregion are provided in Table 22.

As previously discussed in section 4.1, no direct impact will occur toward any vegetation listed as a TEC
under the TSC Act or EPBC Act.

To determine the significance of vegetation impacts a comparison of disturbance areas from the Balranald
Project has been made with vegetation within the overall locality. A desktop mapping assessment using

Balranald Mineral Sands Project EIS Biodiversity assessment 97



niche

Environment and Her nga

existing mapping projects and aerial photography interpretation was undertaken. The locality calculations
were estimated within a 20 km radius of the project area. Vegetation communities which were similar in
terms of landscape position and aerial photography interpretation were Black Bluebush Low Open
Shrubland (LM102) and Pearl Bluebush Low Open Shrubland (LM138); Bladder Saltbush Low Open
Shrubland (LM110) and Old Man Saltbush Shrubland (LM137); and Belah — Pearl Bluebush Woodland
(LM107) and Belah — Chenopod Woodland (LM108). As such these similar communities were combined for
this assessment. Flat Open Claypan/Derived Sparse Shrubland / Grassland (LM124) was hard to distinguish
from areas of erosion and cleared areas and has therefore been left off the locality calculations.

Based on the locality calculations, no vegetation communities will impact more than 5.6% of the local
extent. Spinifex Dune Mallee Woodland (LM130) was the least extensive (9,486.0 ha) community within the
locality and impacts associated with the Balranald Project will impact upon 5.6% of this local extent.
Chenopod communities within the disturbance area, Black Bluebush Low Open Shrubland (LM102) and
Pearl Bluebush Low Open Shrubland (LM138), are likely to reduce the local extent by approximately 2.5%.
The remainder of the vegetation would impact less than 1% of similar vegetation communities within the
locality.

When compared to the Lower Murray Darling CMA clearing estimates of each vegetation community as
provided in the OEH BioMetric Vegetation Type Database, the only vegetation community that has been
cleared extensively within the CMA is Old Man Saltbush Shrubland (LM137). It has been estimated that Old
Man Saltbush Shrubland (LM137) has been 90% cleared. Only a small proportion of the disturbance area
(19.8 ha) contains this community. Bladder Saltbush Low Open Shrubland (LM110), Flat Open Claypan /
Derived Sparse Shrubland / Grassland (LM124) and River Red Gum Woodland (LM143) had percentage
cleared estimates ranging from 35-50%, whilst the other vegetation communities were less than 30%.

Table 22. Significance of vegetation to be disturbed

) . ) Proportion of Percent
BioMetric Vegetation Type ) . . . —_
. . i Listed as Total area of Approximate area in vegetation within already
abbreviation for this ecological . . R
TEC disturbance locality (hectares) the locality to be cleared
assessment X
cleared (%) in CMA
1. Spinifex Dune Mallee Woodland .
Not listed 536.4 36,137 1.5 5
(LM130)
2.Chenopod Sandplain/Swale .
Not listed 2,051.5 127,317 1.6 30
Mallee Woodland (LM116)
3.Black Bluebush Low Open .
Not listed 284.9 37,177 0.8 10
Shrubland (LM102)
4.Pearl Bluebush Low O
eart Bluebush “ow Hpen Not listed 1,072.1 10,325 10.4 10
Shrubland (LM138)
5.Bladder Saltbush Low Open .
Not listed 558.0 131,416 0.4 40
Shrubland (LM110)
6.0ld Man Saltbush Shrubland .
Not listed 19.8 2,646.4 0.7 90

(LM137)
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) . ) Proportion of Percent
BioMetric Vegetation Type ) ) ) . .
. . i Listed as Total area of Approximate area in vegetation within already
abbreviation for this ecological i . R
TEC disturbance locality (hectares) the locality to be cleared
assessment X
cleared (%) in CMA
7.Belah — Pearl Bluebush
elah —rear! BUehus Not listed 114.8 20
Woodland (LM107) 08
42,601 ’
8.Belah - Ch d Woodland
el SR Not listed 4387 20
(LM108)
9.Black Box G Ch d
B Not listed 6.9 11,913 0.1 15
Open Woodland (LM105)
10.River Red Gum Woodland .
Not listed 3.8 30,147 0.0 35
(LM143)
11.Flat Open Claypan / Derived .
Not listed
Sparse Shrubland / Grassland . 73.6 15,759 0.5 50
Not listed
(LM124)
12.Cultivated Grain Crops /
Cleared Weedy Fallow / Not listed 186.1 73,150 0.3 -
Developed
TOTAL 5346.6 518,588 1.0

5.4 Indirectimpacts

Indirect impacts will occur within and adjacent to the project area as a result of mine construction and
operation. Such impacts will largely operate on a short to medium timeframe (i.e. the life of the mine) and
will be minimised where possible through management procedures. A range of indirect impacts are likely
to, or could, occur as a result of the Balranald Project including:

® increased noise, dust and light from mine construction and operational activities

® |oss of connectivity and fragmentation of habitats at a regional scale through clearing of intact areas of
native vegetation within the project area

e erosion or sedimentation in areas adjoining construction and operational activities
® increased spreading of weed propagules
® increased edge-effects for surrounding vegetated areas

e changes in vegetation composition and structure as well as available fauna habitats due to altered fire
regimes (more or less frequent fire).

The indirect impacts described above are variable in terms of the distance they may extend from actual
disturbance areas, and in many cases, due to buffer areas that have been incorporated into the project
areas, the indirect impacts will be completely contained within the project area. Within this assessment, for
the West Balranald and Nepean mine areas, conservative calculations of the disturbance area have been
applied by assuming disturbance of the entire project area. However, in developing the project areas, a
series of informal buffers were applied to account for a range of geotechnical and logistical constraints, and
to provide some flexibility to account for minor changes during mine design. The following general buffer
distances were adopted when developing the disturbance areas for the West Balranald and Nepean mines:
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e  West Balranald mine: the disturbance area was based on an approximate 200 m wide buffer from the
location of infrastructure, with reduced buffers of 100 m and 50 m adopted in areas of high risk for
heritage significance and identified Aboriginal cultural heritage sites, respectively.

® Nepean mine: the disturbance area was based on an approximate 200 m wide buffer from the location
of infrastructure.

Based on these buffers, approximately 33% of the project area at the West Balranald mine (i.e. 1,000 ha),
and 43% of the project area at the Nepean mine (i.e. 350 ha) have been incorporated into the calculated
disturbance areas. The combined informal buffer area, assessed as a direct impact area (and totalling 1350
ha or 25% of the overall project’s disturbance area) is considered sufficient to cover the quantification of
indirect impacts from all elements of the proposal. It is anticipated that a significant majority of informal
buffer areas will remain undisturbed, but are required to allow for flexibility during detailed design.
Regardless of the measures used to quantify the overall extent of direct and indirect impacts from the
Balranald Project, mitigation measures proposed in section 6 would be applied to mitigate indirect impacts
in all areas as far as possible.

For other project elements, the disturbance area was calculated as follows:

e West Balranald access road: a corridor of approximately 150 m wide was surveyed which comprises the
project area. Within this corridor, a disturbance area of 60 m wide has been adopted, although the
actual area of disturbance is likely to be less in some areas. Due to the prevailing vegetation and its
condition, along with current land use within this area, indirect impacts are expected to be minor.

e Nepean access road: a corridor of 50 m wide was surveyed which comprises the project area. Within
this corridor, a disturbance area of 40 m wide has been adopted. Of the total 39 km length of the
Nepean access road, approximately 22 km is existing public roads (Burke and Wills Road and Arumpo
Road) which would generally not result in disturbance outside the existing road corridor. The remainder
of the Nepean access road would be subject to indirect impacts due to clearing of established
woodland vegetation communities. It is considered that the incorporation of buffer areas for the
Nepean mine areas into the direct disturbance area calculations is ample to cater for indirect impacts
along the Nepean access roads. Impacts will be managed in accordance with Section 6.

® Injection borefield: a total of eight injection borefields are included in the project area. Each borefield is
approximately 400-500 m wide and contains two 50 m wide corridors containing linear groundwater
infrastructure. Therefore a 100 m wide corridor (i.e. 2 x 50 m corridors) for each borefield was adopted
that would be directly impacted. The injection borefield areas are predominantly grazed shrubland and
woodland environments. Indirect impacts would be greatest for densely vegetated woodland areas. It
is considered that the incorporation of buffer areas for the Nepean mine areas into the direct
disturbance area calculations is ample to cater for indirect impacts along the proposed injection
borefields. Impacts will be managed in accordance with Section 6.

e Accommodation facility: a disturbance area of 7 ha was adopted that would be directly impacted.

e  Water supply pipeline: a corridor of 40 m wide was surveyed which comprises the project area, and a
disturbance area of 15 m wide was adopted that would be directly impacted. The water supply pipeline
route is predominantly along cleared areas consisting of cropped land or tarred and dirt road verges.
Additional indirect disturbances within these areas are likely to be minimal. Impacts will be managed in
accordance with Section 6.

e Gravel extraction areas: a total disturbance area of 42 ha was adopted that would be directly impacted.
Gravel extraction areas all occur within grazed/farmed open shrubland habitats and indirect impacts in
these areas are likely to be minimal. Impacts will be managed in accordance with Section 6.

Indirect impacts and how they relate to the ecology of the project area are discussed in more detail in the
sections below.
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5.4.2 Edge effects

Edge effects are those changes that may occur to a population or community at the edge of a patch of
vegetation or habitat. Developments that create new edges (for e.g. through vegetation clearing) will have
edge effects on the remnant vegetation or habitats. Introduction of disease, weeds and predators are
examples of edge effects.

The establishment of the West Balranald and Nepean mines, injection borefields, access roads and other
project elements would create a number of new edges.

Alterations to the local habitat condition and flora species composition are likely to occur in habitats
adjacent to the new edges. The new edges could facilitate the establishment and spread of introduced
plant species. Disturbance areas may also facilitate the movement of feral animals throughout the locality,
particularly where paths are established in consolidated areas of dense vegetation. Feral animals,
particularly goats, are already common throughout the Balranald project area and surrounds.

It should be noted the Balranald Project would involve appropriate monitoring and control measures to
counter act weed invasion and pest control.

5.4.3 Weeds

Weeds have the opportunity to establish themselves in areas of disturbed vegetation. The greatest
establishment of weeds are in areas already disturbed or subject to agricultural land use.

Approximately 186.1 ha of the disturbance area (3.5%) is exotic pasture or cleared areas. The remaining
5,160.4 ha (96.5%) consists of native vegetation within in a moderately modified condition due to
disturbances from past clearing and on-going agricultural activities including cropping or sheep/cattle
grazing with weeds generally concentrated in areas edging cleared areas or within areas of heavy grazing.

The Balranald Project has the potential to increase or lead to the establishment of weed species where they
do not currently exist through the operation of machinery during construction and operation. New weed
species can potentially be introduced as a result of the movement of construction vehicles and materials
into the project area from transport movements.

Areas more likely to be exposed to weed increases are areas of native vegetation that occur adjacent to
disturbance areas, and areas of native vegetation which will be fragmented as a result of the Balranald
Project.

In particular, the West Balranald and Nepean mines are situated within large expanses of native vegetation
(Figure 7). Thus, disturbance will expose the adjacent patches of native vegetation to edge effects. It is likely
that native vegetation outside of the disturbance area, which is adjacent to the cleared/weedy fallow
patches within the disturbance area, will be more exposed to weeds during the construction phase.
Disturbing weedy fallow during construction is likely to spread weed propagules. Much of this land is
located toward the south of the West Balranald Mine.

5.4.4 Erosion and sedimentation

The Balranald project area is located with a predominantly flat landscape with dunes varying in height. No
major creeks are located within the disturbance area, however the Murrumbidgee River is located at the
end point of the water supply line.

Erosion of soils during construction and operation of the Balranald Project may involve the following:
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e Alteration of soil structure beneath infrastructure items, hardstand areas and roads (these have been
taken into consideration within the disturbance area calculations).

* The deposition of soil particulates in drainage lines and within remnant vegetation as a result of the
Balranald Project is also unlikely to be significant. Mitigation measures will be put in place during the
construction and operations to limit the erosion and sedimentation caused by the Balranald Project.

It is unlikely that a significant reduction in habitat quality will occur as a result of the above.

5.4.5 Dust

Dust from the construction and operation of Balranald Project has the potential to impact the function of
plants and vegetation. Research shows that the impacts of dust on vegetation can have both positive and
negative impacts, however the impacts of increased levels of dust on animals are unknown (Farmer
1993).Farmer anticipated that dust may increase the susceptibility of plants and vegetation to secondary
stresses, such as drought, insects and pathogens, or allow penetration of toxic metals or phytotoxic
gaseous pollutants.

As part of the environmental impact assessment for this Balranald Project, the generation of dust and
particulate pollution was assessed by Environ Pty Ltd. Changes to the ground level concentrations of PMyg,
PM.;s, TSP and dust deposition were modelled for years 1, 4 and 8 of the operational phase. The modelling
shows that there are no predicted exceedances of the impact assessment criteria (incremental or
cumulative) for any of the parameters assessed across the three mine years modelled. Dust impacts will be
mitigated through the onsite use of water suppression and the progressive rehabilitation of disturbance.
Further, vegetation clearing protocols for the Balranald Project will seek to minimise exposed areas with
the potential to generate dust by completing vegetation clearing as close to mining as practical.

5.4.6 Noise

Noise generated by the proposed project was assessed the Balranald Project by EMGA Mitchell McLennan.
The noise assessment predicted that:

® noise generation is most substantial around the Nepean and West Balranald mines, however the noise
contours show that at a distance of 10km from the mine, noise generated by the mine will be ~35db

e the Balranald Project will have a negligible increase in road related noise
* |ow frequency noise impacts from the Balranald Project are considered unlikely

e Jluka will monitor and manage operating noise levels, which will include provisions for low frequency
noise identification.

Research has found that traffic noise can mask the important contact calls of the budgerigar, canary, and
Zebra Finch, (Lohr et al. 2003). Parris and Schneider (2008) found that it was increased volumes of noise
and not increased volumes of traffic that were important. Various studies have indicated that changes in
bird calls in response to traffic noise are twofold, either the birds change the characteristics of their call to
avoid interaction of the sound of the call with the created sounds or they limit calling to periods when the
levels of noise are reduced.

Frogs show a similar pattern with Hoskins and Goosem (2010) and Parris et. al. (2009), finding that frogs
change the frequency and structure of calls to minimise interference and may abandon an area if the noise
levels are too great. However, breeding sites adjacent to roads with only moderate or lower levels of traffic
were readily used indicating that only sites with high volumes of traffic (usually highways) created a
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significant noise impact that frogs avoided. Such traffic volumes will not result from the Balranald Project.
Further to this, frog habitat is generally absent along the road corridor unless during times of heavy rainfall.

Impacts of noise generated within the project area are likely to have minor impact on biodiversity values,
however it is anticipated that these impacts will not extend far from the mine footprint. Some impact may
occur along new road infrastructure, where road noise does not currently occur, however as stated above
the levels are negligible.

5.4.7 Loss of connectivity

From a regional perspective, the habitats within the Balranald project area are connected to a larger
expanse of vegetation to the west and south. The land to the east is predominantly cleared for agriculture.

From a national perspective, the Balranald project area does not form part of any national landscape
corridors (SEWPaC 2012a) and no identified OEH wildlife corridors occur within the vicinity of the project
area or surrounds (OEH 2011a).

Land clearance for the Balranald Project would contribute to the fragmentation of fauna populations and
habitat locally. The amount of contiguous bushland remaining, however, means the vast majority of the
surrounding native vegetation cover would remain physically connected.

Parts of the project area, including the West Balranald and Nepean mines are situated within large
expanses of native vegetation which have been subject to grazing and feral animal impacts. Due to the
depth and width of the proposed mine pits, there would be some loss of local connectivity either side of
the mine pits, primarily for non-flying fauna. Connectivity losses would primarily occur for the life of the
mine with connectivity being progressively reinstated during mine rehabilitation.

The Nepean mine is unlikely to disrupt regional connectivity as extensive areas of woodland extend from its
boundaries in all directions. Conversely, the construction of the southern half of the West Balranald mine is
likely to lead to some reduction of regional east-west connectivity as the mine dissects a large patch of
woodland vegetation leaving the eastern portion less well connected to surrounding woodland vegetation
to the west. There has been a reduction in the southern extent of the West Balranald mine to allow for
retention of a 500 m wide woodland corridor (at its narrowest point), which would assist in maintaining
connectivity east and west of the mine. Again losses of connectivity would improve after mine closure and
rehabilitation. Additional assessment of connectivity impacts for Malleefowl is included in section 5.13 and
Appendix 8.

Vegetation to be disturbed for the water supply pipeline is unlikely to result in an increase in loss of
connectivity given the relatively narrow linear disturbance.

5.4.8 Fire

Historically, arid zone bushfires tend to be associated with a proficient growth of native grasses following
large rain events. During summer following rain events, dry swards of grasses pose a bushfire hazard when
placed near a source of ignition (AMBS 2013). Vehicles driven through long grass and hot exhaust may
attribute to fire ignition. This may occur during construction and operation of the Balranald Project
particularly during the hotter months.

The Biodiversity Management Plan will incorporate bushfire management protocols as discussed in section
6.5.
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5.4.9 Cumulative Impacts

Cumulative impacts are the successive, incremental and combined impacts (both positive and negative) of
an activity on society, the economy and the environment (Franks et al., 2010). They can arise from the
compounding activities of a single operation given the interaction of that operation with past, current and
future activities that may or may not be related to the existing development. Cumulative impacts may also
arise through the interaction of one development with other types of activities and industries, such as
grazing and broad scale agriculture.

In relation to the Balranald Project, the cumulative impacts are considered to be the total impact on the
environment that would result from incremental impacts (including both direct and indirect impacts) from
the development added to other existing impacts and proposed developments in the locality and region.

The primary cumulative impacts of the Balranald Project are associated with the Balranald Project’s direct
and indirect impacts described in Sections 5.3and 5.4, respectively. The condition and composition of the
habitat to be cleared for the Balranald project area is described in Section 4. Impacts which are likely to be
cumulative within the Balranald project areas include the clearing of vegetation, loss of individuals,
potential increases in feral animal populations and weed invasion. It is likely that the accumulating impacts
would increase linearly and proportionally with the area of disturbance. The cumulative impacts listed may
not be fully expressed until well after completion of mining due to the characteristics of semi-arid
woodland (dependent on sporadic rainfall for completion of reproductive processes, seedlings and young
plants significantly prone to grazing by goats and rabbits) and the time-delay of flow-on effects on fauna.

The Balranald Project will result in cumulative impacts with the Atlas-Campaspe Mine which is located
approximately 80 km north of Balranald. The Atlas-Campaspe Mine would require the clearance of
approximately 4,158 ha of native vegetation, which will occur progressively over approximately 20 years.
The predominant vegetation types to be impacted for the Atlas-Campaspe Mine are Belah-Rosewood
Woodland (2,035 ha) and Linear Dune Mallee (1,040 ha). The Balranald Project will predominantly impact
Chenopod Sandplain/Swale Mallee Woodland (LM116) (2,051.5 ha) and Pearl Bluebush Low Open
Shrubland (LM138) (1072 ha) vegetation types, thus the impacts from these two projects will be spread
over a range of vegetation types within the region. The Balranald Project and Atlas-Campaspe Mine
considered together would result in cumulative impacts from native vegetation and habitat clearing
totalling approximately 9,318 ha.

The Atlas-Campaspe Mine will result in impacts to the following threatened flora and their habitats which
were found within the disturbance areas: Brachyscombe papillosa, Lepidium monoplocoides, and Pterostylis
cobarensis (AMBR 2012). The Balranald Project may add to the cumulative impact to these threatened flora
species through removal of potential habitat.

Similarly, the Atlas-Campaspe Mine will result in impacts to the following threatened fauna and their
habitats, which were recorded within the disturbance area and are also subject to impacts from the
Balranald Project: Malleefowl, Freckled Duck, Spotted Harrier, Little Eagle, Bush Stone-curlew, Australian
Painted Snipe, Major Mitchell’s Cockatoo, Regent Parrot, Redthroat, Pied Honeyeater, White-fronted Chat,
Hooded Robin, Chestnut-backed Quail-thrush, Varied Sittella, Gilbert’s Whistler, Southern Ningaui, Western
Pygmy-possum, Yellow-bellied Sheathtail-bat, Corben’s Long-eared Bat, Little Pied Bat, Inland Forest Bat,
Bardick, Jewelled Gecko, Mallee Worm-lizard and Spinifex Slender Blue-tongue.

Beyond these major projects, the main industries and land uses in the surrounding locality are cattle, sheep
and goat grazing on native semi-arid pasture along with cropping. The majority of land within the bioregion
is used for agriculture (84%), with most of this being used for grazing native or modified pastures (ABS
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2009).The Balranald Project will result in the disturbance of approximately 145.7ha of cropping land. A
further 5,160.4 ha consists of native vegetation, most of which is used for grazing.

The majority of the project area still retains native vegetation although clearing for agriculture, timber
harvesting and the impacts of grazing have altered the structure and composition of the vegetation.

The proposed impact avoidance and mitigation measures are likely to assist with mitigating these
cumulative impacts in the Balranald project area. The indirect impacts will be managed and monitored
through mitigation strategies as detailed in section 5.

Conservation-oriented mechanisms, such as nature reserves, national parks, conservation reserves and
historic sites occupy 421,082 has (ha) or 5.25 percent (%) of the bioregion (NSW Office of Environment and
Heritage [OEH], 2011a). National parks and nature reserves (under the NSW National Parks and Wildlife Act
1974 [NPW Act]) make the greatest contribution to the area conserved, occupying 279,343 ha, or about
3.48% of the bioregion. The Willandra Lakes Region World Heritage Area, which occupies approximately
240,000 ha or almost 3% of the bioregion, is included on the internationally recognised World Heritage List.
About 10% of the Willandra Lakes Region World Heritage Area is in Mungo National Park.

Whilst the Balranald Project will result in an increase in degradation to natural ecosystems within the
Murray Darling Depression Bioregion, it should be noted that the Balranald Project will involve an offset
that will contribute to managed conservation areas within the Bioregion. The Balranald Project will add
significantly to the conservation of native vegetation and threatened species habitat in the locality and
region, through the proposed Biodiversity Offset Package.

5.4.10 Generation of light

Lighting will be present in a number of areas that will be operational at night, including:

e active pit area where active mining is occurring - lighting plants will be located within the pit (some of
which will be below the ground surface and therefore light spill will be minimal to negligible) and on
overburden stockpiles

® along internal haul roads between the active pit and the processing area

e at the accommodation facility

® at the processing area at West Balranald

e lighting from the headlights of trucks travelling along the designated product transport routes and the
Nepean access road (between Years 6-8 only) will also occur.

The following mitigation measures are proposed to minimise visual and lighting impacts:

® install directional light fittings in the processing area to minimise light spill

e use of low wattage lighting

e limit placement of lighting at the top of overburden stockpiles (at night), where safe and practical, to
provide screening and limit light spill on top of overburden stockpiles.

While lighting is required for the effective functioning of the mine at night time, light infrastructure will be

restricted to areas within the mine that will be subject to direct impacts (mine pits, stockpiles and injection

borefields) generally with minimal habitat values. Light spill from infrastructure areas, into adjacent

retained habitat will be reduced through the use of low wattage and directional lighting. Subject to the

proposed avoidance and mitigation strategies, the impact of lighting on biodiversity is considered minimal

and has not been addressed further in this assessment (note that animal/vehicle collision is considered

separately in this report despite acknowledgement that truck lighting is likely to contribute to the risk of

collisions).
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5.5 Willandra Lakes Region World Heritage Area

The Willandra Lakes Region World Heritage Areas is located approximately 32 km from the West Balranald
Mine and 19 km from the Nepean Mine. The Willandra Lakes Region World Heritage Area covers 240,000
ha of semi-arid landscape mosaic comprising dried saline lake bed plains vegetated with saltbush
communities, fringing sand dunes and woodlands with grassy understoreys (SEWPAC 2008).

No impacts to the threatened biodiversity of the Willandra Lakes Region World Heritage Area are likely as a
result of the Balranald Project. The same conclusion was reached for the Atlas-Campaspe Mine (AMBS
2013) which is located 10 km to the east of the Willandra Lakes Region World Heritage Area.

5.6 Mungo National Park

The Mungo National Park is located approximately 30 km to the north-east of the Balranald project area.
Mungo National Park covers an area of 112,586 ha of which approximately 65% falls within the Willandra
Lakes Region World Heritage Area (DEC 2006a). The flora of the Mungo National Park is characterised by
shrublands dominated by Maireana spp., Atriplex spp. and semi-arid woodlands of mallee, Callitris spp. and
Casuarina pauper (DEC 2006).

No direct impact to threatened biodiversity within the Mungo National Park is likely to occur as a result for
the Balranald Project. The same conclusion was reached for the Atlas-Campaspe Mine (AMBS 2013) which
is located five km to the east of Mungo National Park.

5.7 Southern Mallee Conservation Areas

The Balranald Project will result in impacts to three Southern Mallee Conservation Areas (SMCAs). The
SMCAs act to offset the impacts of local vegetation clearing for agriculture, charcoaling or small- scale
gypsum mining. The SMCAs collectively tended to support better condition vegetation and more
observations of threatened fauna were made from these areas. The SMCAs to be impacted by the Balranald
Project are detailed below along with extent to which they would be impacted. The extent to which
individual threatened species will be impacted by the clearing of SMCAs is discussed within impact
assessments for affected threatened species in Appendices 7 and 8.

Table 23. Southern Mallee Conservation Areas affected by the Balranald Project

Location within Proiect Total Extent of Extent of Conservation Proportion of
SMCA Name Area ) Conservation Area Area within Project Area Conservation Area
(hectares) (hectares) Affected (%)
Wampo Nepean mine area 17,790 377 2
Pine Lodge West Balranald mine area 3,690 800 22
Hugh Dale West Balranald mine area 1,094 2 0.2
Totals 22,574 1,179 5

An additional four SMCAs are located within the locality, being the Coogee, Koolaman, Carinya and
Dundomalle conservation areas. Collectively these four additional conservation areas cover 26,592
hectares.

5.8 Affected threatened ecological communities

No TECs listed on either the TSC Act, or the EPBC Act occur or will be impacted by the Balranald Project. As
such, Assessments of Significance are not required.
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The water extraction on the Murrumbidgee River has been identified as part of the Lower Murray AEC
listed under the FM Act. However, the ecological community is unlikely to be significantly impacted by the
Balranald Project, as the extraction will be licenced through the Water Sharing Plan for the Murrumbidgee
Regulated River Water Source MWSP under the Water Management Act 2000 (WMA 2000). The MSWP
allocates water for users and the environment and as such will manage water usage to ensure there is no
minimal to the Murrumbidgee aquatic ecology. The design of the pump will be as such to minimise
disturbance to the aquatic environment. The installation of the pump is unlikely to significantly impact this
AEC as industry standard mitigation measures will be in place to limit erosion and sedimentation during
construction.

5.9 Affected threatened flora (TSC Act)

A total of seven threatened flora have been identified in this assessment as potentially affected species
(Table 24). The potentially affected species were determined by considering the likelihood of occurrence
for each threatened species from the list of subject species. None of the potentially affected species were
recorded during survey, however there is a low to moderate potential for these species to occur, and
therefore be impacted by the Balranald Project, since local records exist and the habitat within the project
area is suitable. Assessments of Significance were completed, however, none of these species were
predicted to be significantly impacted by the Balranald Project.
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Table 24. Potentially affected threatened flora for the Balranald Project

Scientific name

Brachyscome
papillosa

Lepidium
monoplocoides

Maireana cheelii

Pterostylis cobarensis

Santalum
murrayanum

Swainsona
murrayana

Swainsona pyrophila

Common name

Mossgiel Daisy

Winged
Peppercress

Chariot Wheels

Greenhood
Orchid

Bitter Quandong

Slender Darling
Pea

Yellow Swainson-
pea

Balranald Mineral Sands Project EIS

TSC
Act

Likelihood of
occurrence

EPBC Act

Moderate

Moderate

Low to Moderate

Low to Moderate

Moderate

Moderate

Low to Moderate
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Area of potential habitat that may be impacted

1630 ha - Bladder Saltbush Low Open Shrubland (LM110) and Pearl
Bluebush Low Open Shrubland (LM138).

295.6 ha - based on potential habitat within Black Box Grassy
Chenopod Open Woodland (LM102), River Red Gum Woodland
(LM143) and Black Bluebush Low Open Shrubland (LM102).1t should
be noted this is a conservative estimate of potential habitat as the
species occurs in the damper areas.

1934.73 ha — based on potential habitat within Black Bluebush Low
Open Shrubland (LM102), Pearl Bluebush Low Open Shrubland
(LM138), Bladder Saltbush Low Open Shrubland (LM110) and Old Man
Saltbush Shrubland (LM137).

2587.91 ha — based on potential habitat within Spinifex Dune Mallee
Woodland (LM130) and Chenopod Sandplain/Swale Mallee Woodland
(LM116).

3141.41 ha — based on potential habitat within Spinifex Dune Mallee
Woodland (LM130), Chenopod Sandplain/Swale Mallee Woodland
(LM116),Belah — Pearl Bluebush Woodland (LM107) and Belah -
Chenopod Woodland (LM108).

2498.97 ha — based on potential habitat within Belah — Pearl Bluebush
Woodland (LM107), Belah — Chenopod Woodland (LM108), Black Box
Grassy Chenopod Open Woodland (LM105),River Red Gum Woodland
(LM143), Black Bluebush Low Open Shrubland (LM102), Pearl
Bluebush Low Open Shrubland (LM138), Bladder Saltbush Low Open
Shrubland(LM110) and Old Man Saltbush Shrubland (LM137).

2587.91 ha — based on potential habitat within Spinifex Dune Mallee

Woodland (LM130) and Chenopod Sandplain/Swale Mallee Woodland
(LM116).

108

Potential for impact/Significance
of impact

Moderate - chance of some
impact— see assessment of
significance. A significant impact
is not likely.

Moderate - chance of some
impact— see assessment of
significance. A significant impact
is not likely.

Moderate - chance of some
impact— see assessment of
significance. A significant impact
is not likely.

Moderate - chance of some
impact— see assessment of
significance. A significant impact
is not likely.

Moderate - chance of some
impact— see assessment of
significance. A significant impact
is not likely.

Moderate - chance of some
impact— see assessment of
significance. A significant impact
is not likely.

Moderate - chance of some
impact— see assessment of
significance. A significant impact
is not likely.
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Potential impacts from the Balranald Project on each of the affected species are discussed in detail in
Appendices 7 and 8 as part of the Assessments of Significance under State and Commonwealth legislation
and application of relevant guidelines.

None of the affected threatened flora species would be significantly impacted by the Balranald Project at a
State or Commonwealth level. Potential habitat for these species will be removed, however there would be
no removal of known individual plants. The potential habitat that would be removed does not constitute
habitat that is known to be particularly important to these species and is similar to other potential habitat
that is widely available within the locality.

5.10 Affected threatened flora (EPBC Act)

Five threatened flora species (Table 24) are considered to be affected by the Balranald Project after
application of the process described in section 3.5. The Commonwealth Significant Impact Criteria were
applied to each of the affected threatened species (Appendix 8). It is concluded that none of the affected
threatened species would be significantly impacted by the Balranald Project.

5.11 Affected threatened fauna (TSC Act)

Twenty-six threatened and migratory fauna species (Table 25) are considered to be affected by the
Balranald Project (affected species) after application of the process described in section 3.6 for determining
affected threatened species from the list of subject species. An assessment of significance was applied to
each of the affected threatened species (Appendix7). It is concluded that six of the 26 affected species
could potentially be significantly impacted such that a local population of the species could be placed at risk
of extinction. Species that could be significantly impacted are generally those species that have limited
abundance, area of occupancy and/or mobility within the locality.

Table 25. Affected threatened and migratory fauna for the Balranald Project

Likelihood of Potential for

Scientific name Common name TSC Act EPBC Act Lo .
occurrence Impact/Significance of impact

Amphibians

Litoria raniformis Southern Bell Frog E Vv Moderate Moderate - chance of some
impact- see assessment of
significance. A significant
impact is not likely.

Birds

Cinclosoma castanotus Chestnut Quail-thrush Vv - Moderate Known — see assessment of
significance. Significant impact
not likely.

Pomatostomus temporalis Grey-crowned \" - Known Known — will be impacted — see

temporalis Babbler assessment of significance. A
significant impact is possible.

Pachycephala inornata Gilbert's Whistler Vv - Moderate Moderate- chance of some
impact — see assessment of
significance. A significant
impact is not likely.

Melanodryas cucullata Hooded Robin (south- \" - Known Known — will be impacted- see

cucullata eastern form) assessment of significance. A
significant impact is not likely.

Hieraaetus morphnoides Little Eagle Vv - Known High— likely to be impacted—
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Scientific name

Cacatua leadbeateri

Leipoa ocellata

Certhionyx variegatus

Pedionomus torquatus

Merops ornatus

Pyrrholaemus brunneus

Polytelis anthopeplus

monarchoides

Circus assimilis

Daphoenositta chrysoptera

Epthianura albifrons

Mammals

Pseudomys bolami

Nyctophilus corbeni

Vespadelus baverstocki

Chalinolobus picatus

Common name

Major Mitchell's
Cockatoo

Malleefowl

Pied Honeyeater

Plains-wanderer

Rainbow Bee eater

Redthroat

Regent Parrot

Spotted Harrier

Varied Sittella

White-fronted Chat

Bolam's Mouse

Corben’s Long-eared

Bat

Inland Forest Bat

Little Pied Bat

Balranald Mineral Sands Project EIS

TSC Act

Likelihood of
occurrence

EPBC Act

- Known

\% Known

- Moderate

Vv Moderate

M High

- Known

Vv High

- Known

- Known

- Known

- Moderate

- Known

- Known

- Known

Biodiversity assessment

niche

Environment and Hertage

Potential for
Impact/Significance of impact

see assessment of significance.
A significant impact is not
likely.

Known - will be impacted- see
assessment of significance. A
significant impact is not likely.

Known— will be impacted- see
assessment of significance. A
significant impact is likely.

Moderate- chance of impact —
see assessment of significance.
A significant impact is not
likely.

Moderate- chance of impact —
see assessment of significance.
A significant impact is not
likely.

Known — will be impacted see
assessment of significance. A
significant impact is not likely.

Known— will be impacted- see
assessment of significance. A
significant impact is not likely.

Known— will be impacted— see
assessment of significance. A
significant impact is not likely.

Moderate - chance of impacts—
see assessment of significance.
A significant impact is not
likely.

Known— will be impacted— see
assessment of significance. A
significant impact is not likely.

Known— will be impacted— see
assessment of significance. A
significant impact is not likely.

Known —will be impacted - see
assessment of significance. A
significant impact is not likely.

Known - will be impacted - see
assessment of significance. A
significant impact is not likely.

Known - will be impacted - see
assessment of significance. A
significant impact is not likely.

Known - will be impacted - see
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Likelihood of Potential for

Scientific name Common name TSC Act EPBC Act o .
occurrence Impact/Significance of impact
assessment of significance. A
significant impact is possible.

Ningaui yvonneae Southern Ningaui Vv - Known Known - will be impacted - see
assessment of significance. A
significant impact is not likely.

Saccolaimus flaviventris Yellow-bellied Vv - Known Known - will be impacted - see

Sheathtail-bat assessment of significance. A
significant impact is not likely.

Cercartetus concinnus Western Pygmy E - Moderate Moderate — chance of impacts

Possum - - see assessment of
significance. A significant
impact is not likely.

Reptiles

Echiopsis curta Bardick E - Moderate Moderate - will be impacted -
see assessment of significance.
A significant impact is not
likely.

Diplodactylus elderi Jewelled Gecko \" - Known Known - will be impacted - see
assessment of significance. A
significant impact is possible.

Aprasia inaurita Mallee Worm-lizard E - Moderate Moderate - will be impacted -
see assessment of significance.
A significant impact is possible.

Tiliqua occipitalis Western Blue- Vv - Known Moderate - will be impacted -

tongued Lizard see assessment of significance.

A significant impact is possible.

5.12 Affected threatened fauna including Malleefowl (EPBC Act)

Four threatened and one migratory fauna species (Table 25) are considered to be affected by the Balranald
Project (affected species) after application of the process described in section 3.5 for determining affected
threatened species from the list of subject species. The Commonwealth Significant Impact guidelines were
applied to each of the affected species (Appendix 8). It is concluded that one (Malleefowl) of the seven
affected threatened species could potentially be significantly impacted by the Balranald Project.

5.13 Additional considerations regarding impacts to Malleefowl|

5.13.1 Background

During the DoE submissions period of the draft EIS and accompanying Biodiversity Assessment for the
Balranald Project, concerns were raised regarding the risk of extinction of Malleefowl from the patch of
mallee vegetation east of Box Creek (referred to hereafter as the subject area) within which the proposed
West Balranald mine is located. This section (5.13) examines the likelihood of extinction of Malleefowl from
within the subject area in addition to the overall Assessment of Significance for the species in Appendix 8
(these two assessments should be considered together).

5.13.2 Revision of assessment of significance (EPBC Act)

In relation to the subject area, the assessment of significance for Malleefowl states that “The proposal was
assessed by assuming the clearing of 1,306 hectares of known and potential West Balranald Malleefowl
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Subpopulation (WBMS) habitat of which 1,169 hectares is considered core habitat (very high and high). This
would constitute removal of approximately 13% of the core area of habitat for the WBMS east of Box
Creek”

Questions within the EPBC Act assessment of significance are primarily aimed at assessing the impact on a
population of the protected matter. As Malleefowl are known to be capable of relatively long dispersal
events between areas (Benshemesh 2007) the WBMS populations was considered to constitute not only
individual Malleefowl within the subject area but also larger and more extensive areas west of Box Creek as
occasional dispersal events between the two areas are likely to occur. In relation to dispersal ability of
Malleefowl, the following text of the National Recovery Plan is considered in relation to adult birds:

Malleefowl appear to disperse on foot, and various anecdotal reports suggest they use corridors of
relatively thick vegetation when dispersing through open landscapes. These include sightings of
single birds (D. Martin pers. comm.; S. Dennings and K. Vaux pers. comm.) and pairs (K. Willis pers.
comm.) walking along wooded strips of vegetation along roadsides several kilometres from the
nearest remnant of native scrub. Similarly, birds have been reported to use strips of dense unburnt
vegetation when dispersing through an otherwise burnt landscape (Benshemesh 1992a).

In relation to juvenile birds:

Mean dispersal rates of over 600 m per day have been measured for newly hatched chicks, with
some chicks averaging over two kilometres per day (Benshemesh 1992a)....dispersing chicks readily
moved out of the unburnt habitats in which they were released and into recently burnt mallee and
open woodlands with little cover.

The EPBC Act assessment of significance refers to numerous potential impacts on the local population (i.e.
the population of Malleefowl within the subject area) of the species as compared with the overall
population and it was considered that the impact from the project may cause a decrease in the size of the
overall population through impacts to the local population — i.e. the removal of core habitat within the
subject area. In relation to impacting the recovery of the species it was considered that “the Balranald
Project may contribute towards the extinction of the local population of Malleefowl”. To clarify, this
acknowledges that it is feasible that removal of the identified core habitat may be a significant contributor
(along with other existing and future threats) in extinction of the local population; rather than, that the
action alone would cause such an extinction, or extinction of the overall population.

It was reasoned that protection and management of large areas of offset habitat in close proximity to the
subject area could be effective in compensating for the impacts on Malleefowl within the subject area given
the threats already in operation and that management would decrease these threats.

5.13.3 Review of likely impacts within the subject area

Threats and Patterns of decline

Local populations of Malleefowl occur throughout the Balranald region and whilst it is difficult to predict
the existing level of threat to these populations via key threatening processes such as vegetation clearing,
fox predation and degradation of habitat through grazing by exotic herbivores, it is possible that any local
population may become extinct over time due to the operation of these threats. Decline of local
Malleefowl populations is likely to have occurred already (as is evident by the apparent increase in
comparative densities of recent versus old mounds) and whether such decline will continue to occur or has
been arrested, allowing for lower but sustainable carrying capacities, is unknown.
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The pattern of Malleefowl! decline appears consistent with other areas across the its distribution range and
this pattern appears to occur regardless of the remaining patch size of reserves, with declines having
occurred in larger reserves (e.g. >10,000 hectares) as well as small ones (<1,000 hectares) (e.g. Pridell and
Wheeler 1999). Therefore, vegetation clearing is an obvious factor that has contributed to malleefowl
decline across the region but it is evident that Malleefowl decline may continue to occur regardless of
clearing and that other threats need to be managed to allow for the protection of Malleefowl. Larger
remnants will have the capacity to support higher numbers of birds than small reserves (other factors being
equal), but-well managed remnants are also likely to support higher densities of birds in comparison with
reserves where threats (other than clearing) are allowed to continue unmanaged. Therefore, within a given
area it should be possible that short-term impacts from clearing can be compensated for by better
management of remnants provided that clearing does not create an unviable remnant and that sufficient
birds remain within the remnant (or are introduced into the remnant via dispersal of birds from other
areas) to sustain the local population.

Regional Malleefowl densities

Previous assessment of the Atlas Campaspe mine within the region gave a ‘conservative’ estimate of birds
within the area to be impacted by the mine (AMBS 2012). It was estimated that density might be as high as
one breeding pair of Malleefowl per 100 hectares of core habitat (Spinifex and Chenopod Mallee) of which
1,575 hectares was to be removed. On this basis approximately 15 pairs would be impacted by the Atlas
Campaspe Project. It is noted that two active mounds were identified within the impact area for this
assessment.

A review of long-term monitoring data (1989 — 2010) from Mallee Cliffs National Park was undertaken to
estimate likely Malleefowl! densities to inform the current assessment. Three 2 km x 2km grid cells have
yielded maximum densities of active Malleefowl nests of 2, 3 and 7/year respectively. Grid positioning was
biased towards Spinifex dune mallee where nesting is favourable for the species and therefore breeding
density recorded within the grids would be significantly higher than adjacent inter-dunal areas. Considering
these factors and the results from the Mallee Cliffs National Park monitoring, the estimated density of
Malleefowl throughout the subject area is ‘conservatively’ (i.e. an upper limit) estimated at a single
breeding pair per 300 hectares. Applying this estimate yields a total of approximately four breeding pairs
within the proposed West Balranald mine development area and 30 breeding pairs within the subject area.
Therefore the proposal would result in the removal of habitat for 4 out of 30 breeding pairs.

It is considered highly unlikely that the breeding pairs would be killed as a direct result of clearing due to
the proposed clearing protocols and slow moving machinery involved. As Malleefowl are known to use
multiple nests/mounds between breeding seasons over an established territory of one to several square
kilometres (Benshemesh 2007), and as breeding pairs can elect to move longer distances (several
kilometers) away from their typically established breeding areas (Frith 1959), the impacts experienced by
breeding pairs may not necessarily prevent ongoing breeding capability, but may instead force these
breeding pairs (or adjacent breeding pairs) to reestablish or change territories, or diminish the size of
territories presently used. This is likely to negatively impact breeding success over the short to medium
term. If improvements in vegetation condition occurs in areas adjacent to the disturbance area, reductions
in territory may become more sustainable due to increases in food availability. Likewise possible reductions
in breeding output may be offset by a reduced threat of predation through activities such as effective fox
control. Medium to longer-term improvements in the condition of the subject area are likely to occur via
management of the subject area in accordance with the Biodiversity Management Plan outline in Section 6
of the Biodiversity Assessment (Niche 2015). In addition, since publication of the Biodiversity Assessment
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lluka has confirmed that the remaining Southern Mallee Conservation Areas (SMCAs) of Pine Lodge and
Hugh Dale will be managed in accordance with their existing conditions for at least the life of the mine.

In consideration of the above factors, and provided proper management of areas adjacent to the mine
disturbance areas, it is considered unlikely that the Malleefowl population within the subject area would
become extinct as a result of the proposal. Notwithstanding this analysis, as the current status of all local
Malleefowl populations in the region is poorly understood and as clearing of vegetation within the subject
area will place additional pressure on the existing population there is some residual risk that the proposal
would add to existing threats such that there would be extinction of Malleefowl! from the subject area. It is
considered highly unlikely that the wider population of Malleefowl described as the West Balranald
Malleefowl Subpopulation within the Assessment of Significance would become extinct due to the
proposed clearing.

5.14 Affected aquatic fauna (FM Act)

No aquatic fauna are considered to be affected species after the application of the process described in
section 3.5. There are known recent occurrence of some threatened species such as endangered Silver
Perch, however the impact of pump installation and water extraction, and operation will have negligible
impact on threatened species as the Balranald Project will extract water from the Murrumbidgee River in
accordance in accordance with the rules of the MWSP. The MWSP will be allocated to lluka via a license,
which states the water allocations. Approximately 450 ML would be required per annum. High security unit
shares and/or licences would be purchased by lluka for the Balranald Project in order to supply the
required volumes.

The MWSP applies to the Murrumbidgee Regulated River Water Source, which lies within the
Murrumbidgee Water Management Area and the Murray Water Management Area. The water source is
defined as the water between the banks of all rivers, from the upper limit of Burrinjuck Dam water storage
(being the Taemas Bridge crossing) and Blowering Dam water storage (being the dam wall and spillway for
Jounama Pondage), downstream to the junction of the Murrumbidgee River and the Murray River. This
includes the Murrumbidgee River at Balranald where freshwater is proposed to be extracted to supply the
project.

The provisions in the MWSP provide water to support the ecological processes and environmental needs of
the Murrumbidgee River and direct how the water available for extraction is to be shared. The plan also
sets rules that effect the management of water access licences, water allocation accounts, the trading of or
dealings in licences and water allocations, the extraction of water, the operation of dams and the
management of water flows.

The Balranald project will be licensed under the MWSP which has provisions to support ecological
processes. For this reason the aquatic ecology of the Murrumbidgee is not expected to be impacted by
water extraction.

5.15 Key fish habitat and fish passage under the FM Act

The Murrumbidgee is mapped as key fish habitat and classified as Type 1 - Highly sensitive key fish habitat
and Class 1 Major key fish habitat in terms of fish passage (Policy & Guidelines Aquatic Habitat
Management and Fish Conservation (NSW Fisheries 2013). However no loss of key fish habitat is predicted
to occur as a result of the proposed extraction of water from the Murrumbidgee River and as such
offsetting or compensatory efforts will not be required. The water use will be managed in accordance with
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allocation / licence requirements as discussed in 5.14 above. . There are expected to be no obstructions to

fish passage from the operations and development of infrastructure from the Balranald Project.

5.16 Key threatening processes

A list of Key Threatening Processes (KTPs) is maintained under Schedule 3 of the TSC Act and under the

EPBC Act. Key-threatening processes relevant to the Balranald Project are listed in Table 26 and detailed

further below. Unless otherwise stated, the information regarding the KTPs has been derived from the Final

Determinations or Profile of the KTP.

Table 26. Key Threatening Processes relevant to the Balranald Project

Key Threatening Process (TSC Act)

Alteration of habitat following
subsidence due to longwall mining

Alteration to the natural flow regimes of
rivers, streams, floodplains and wetlands

Clearing of native vegetation

Competition and grazing by the feral
European rabbit (Oryctolagus cuniculus)

Competition and habitat degradation by
feral goats (Capra hircus)

Ecological consequences of high
frequency fires

Human-caused climate change

Infection of frogs by amphibian chytrid
fungus causing the disease
chytridiomycosis

Infection of native plants by
Phytophthora cinnamomi

Introduction and Establishment of Exotic
Rust Fungi of the order Pucciniales
pathogenic on plants of the family
Myrtaceae

Invasion and establishment of exotic
vines and scramblers

Invasion of native plant communities by
exotic perennial grasses

Predation by the European red fox
(Vulpes vulpes)

Predation by the feral cat (Felis catus)

Balranald Mineral Sands Project EIS

EPBC Act

Equivalent

None

None

Land clearance

Competition and land degradation
by rabbits

Competition and land degradation
by unmanaged goats

None
Loss of climatic habitat caused by

anthropogenic emissions of
greenhouse gases

Infection of amphibians with
chytrid fungus resulting in
chytridiomycosis

Dieback caused by the root-rot
fungus (Phytophthora cinnamomi)

None

None

(only N. Aust)

Predation by European red fox

Predation by feral cats

Biodiversity assessment

Operating

presently or

historically
No

No

Yes

Yes

Yes

No

Yes

Yes

No

No

No

Yes

Yes

Yes

Increased by
Balranald Project

No

No

Yes

Yes

Yes

No

Potential

No

Very low
potential

Unlikely

No. Exotic vines
of concern listed
in the KTP not
recorded in
project area.

Yes

Yes

Yes
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Operatin
. EPBC Act 2 g Increased by
Key Threatening Process (TSC Act) presently or .
Equivalent . . Balranald Project
historically
Loss of hollow-bearing trees None Yes Yes
Removal of dead wood and dead trees None Yes Yes

5.16.1 Clearing of native vegetation

Clearing of native vegetation is listed as a KTP on Schedule 3 of the TSC Act. An equivalent KTP is also listed
under the EPBC Act: Land clearing.

Clearing of native vegetation has been recognised as causing destruction of habitat, fragmentation of
populations, riparian zone degradation, disturbed habitat which may permit the establishment and spread
of exotic species and loss of leaf litter.

The Balranald Project would lead to the clearing of a total of 5,160.4 ha of native vegetation. This has
discussed in detail in section 5.3.

5.16.2 Competition and grazing by the feral European rabbit (Oryctolagus cuniculus) and
habitat degradation by feral goats (Capra hircus)

Grazing and burrowing rabbits have the potential to cause erosion problems, reduce recruitment and
survival rate of native plants and alter landscapes. Feral goats will browse shrubs and trees, graze forbs and
grass, and eat fallen fruit capsules, bark and other dead plant material.

Rabbits and goats are known to occur in the Balranald project area and the locality. The creation new
corridors and disturbing vegetation canopy and ground would provide an environment that would allow
rabbits and goats to increase in numbers. Rehabilitation areas would also provide young plants palatable to
rabbits and goats.

Protection of the vegetation during the life of the mine and rehabilitation areas would require the control
of rabbits and removal of goats.

56.16.3 Ecological consequences of high frequency fires

The survival of flora and fauna over repeated fires is dependent upon two key features namely the ability of
the species to maintain life cycle processes, and the maintenance of vegetation structure over time as
habitat for animal species. Where fires occur close together in time (high frequency fire) both these key
features can be disrupted (NSW Scientific Committee 2000).

High frequency fire is defined as two or more successive fires close enough together in time to interfere
with or limit the ability of plants or animals to recruit new individuals into a population, or for plants to
build-up a seedbank sufficient in size to maintain the population through the next fire. Sustained high
frequency fire would consequently lead to a loss of plant species, a reduction in vegetation structure and a
corresponding loss of animal species (NSW Scientific Committee 2000).

Historically, arid zone bushfires tend to be associated with a proficient growth of native grasses following
large rain events. During summer following rain events, dry swards of grasses pose a bushfire hazard when
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placed near a source of ignition (AMBS 2013). Vehicles driven through long grass and hot exhaust may
attribute to fire ignition. This may occur during construction and operation of the Balranald Project.

The Biodiversity Management Plan will incorporate bushfire management protocols as discussed in section
6.

5.16.4 Infection of native plants by Phytophthora cinnamomi

Infection of native plants by Phytophthora cinnamomi was listed as a KTP on Schedule 3 of the TSC Act. An
equivalent KTP is listed under the EPBC Act: 'Dieback caused by the root-rot fungus (Phytophthora
cinnamomi)'.

Phytophthora cinnamomi is a soil borne pathogen that spreads in plant roots in warm, moist conditions.
Phytophthora cinnamomi infects a large range of species. Susceptible species display a range of symptoms;
some are killed, some are damaged but endure, and some show no apparent symptoms. Infection of native
plants by Phytophthora cinnamomi has been identified as a threat to a number of threatened species.

The soil of the project area is dry and unlikely to be subject to Phytophthora cinnamoni. As such, the
Balranald Project is unlikely to significantly increase the threat of this KTP with vehicles and personnel
moving around site during construction and operations.

5.16.5 Introduction and Establishment of Exotic Rust Fungi of the order Pucciniales
pathogenic on plants of the family Myrtaceae

Exotic disease-causing rusts are known to constitute a major threat to native Australian plants of the
Myrtaceae family. It has a potential to cause direct mortality in the estimated 10% of all Australian native
forest plant species (and the great majority of dominant species) that belong to the family Myrtaceae, and
with indirect effects that may include habitat loss for native fauna and flora, retarded regeneration and
recruitment of younger trees and successional species, greater impact of fire and abiotic effects as a result
of canopy decline including erosion, reduced water quality, reduced water retention in soil and vegetation
and potentially large losses through lost production to the forestry industry. The area of highest risk of
establishment of exotic disease-causing rusts in New South Wales is the coastal zone from the lllawarra
north to the Queensland border.

Given none of the species listed on the KTP Scientific Determination has been recorded in the project area,
and the area is not within the coastal zone of NSW, it is unlikely that the Balranald Project will increase the
threat of this KTP.

5.16.6 Loss of hollow-bearing trees

Loss of hollow-bearing trees is listed as a KTP on Schedule 3 of the TSC Act. An equivalent KTP is listed
under the EPBC Act: 'Land Clearance'.

Hollow-bearing trees will be removed for the West Balranald and Nepean mines and associated access
tracks, injection borefields and gravel extraction areas. Hollow-bearing trees were located predominantly
within the following vegetation communities: Spinifex Dune Mallee Woodland (LM130), Chenopod
Sandplain/Swale Mallee Woodland (LM116), Belah — Pearl Bluebush Woodland (LM107), Belah -
Chenopod Woodland (LM108), Black Box Grassy Chenopod Open Woodland (LM105) and River Red Gum
Woodland (LM143).
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Most of the hollow-bearing trees or stags contained hollows ranging from small (5 — 10 cm diameter) to
medium (10 — 30 cm diameter) and large (> 30 cm diameter).As most hollows developed are from mallee
eucalypts, the number of hollows greater than 30 cm diameter is relatively low.

The larger hollows tended to be associated with the Eucalyptus camaldulensis River Red Gums, Eucalyptus
largiflorens blackbox and Casuarina pauper Belah. Almost all hollows were in Chenopod Sandplain
Woodland (LM116) and Belah vegetation communities (Figure 13 a-c). Distribution and frequency of hollow
logs generally corresponded well with hollow tree distribution described in section 4.4.1.

5.16.7 Loss of dead wood and dead trees

Loss of dead wood and dead trees is listed as a KTP on Schedule 3 of the TSC Act. An equivalent KTP is listed
under the EPBC Act: 'Land Clearance'.

Dead wood and dead trees will be removed for the development of the West Balranald and Nepean mines
and associated access tracks, injection borefields and gravel extraction areas.

Fallen logs offer shelter and breeding habitat for various ground-dwelling fauna. Log dumps, where fallen
timber is cleared and piled, were also present particularly near tracks. Fallen logs are present in all
vegetation communities with trees, however concentration within Spinifex Dune Mallee Woodland
(LM130) was lower (and hollow logs generally absent). Distribution and frequency of hollow logs generally
corresponded well with hollow tree distribution. Fallen timber was moderately common within Spinifex
Dune Mallee Woodland (LM130) areas.

5.16.8 Predation by the European red fox (Wulpes vulpes), feral cats (Felis catus) and
other animals

Feral cats are known to occur within the Balranald project area. Feral cats were observed during the field
survey within the disturbance area of the Injection borefields. The vegetation within the Balranald project
area is fragmented and therefore is unlikely to substantially increase the movement of feral cats. Without
management there is some potential for the Balranald Project to increase the fragmentation of fauna
habitat in the Balranald project area which may provide increased foraging opportunities for the exotic
predators.

5.16.9 Key threatening processes under the FM Act

A list of Key Threatening Processes (KTPs) is maintained under the FM Act. Key-threatening processes
relevant to the Balranald Project are listed in Table 27and detailed further below. Unless otherwise stated,
the information regarding the KTPs has been derived from the Final Determinations or Profile of the KTP.

Table 27. Key threatening processes under the FM Act

. Increased by Balranald
Key Threatening Process (TSC Act)

Project
Current shark meshing program in NSW waters No
Hook and line fishing in areas important for the survival of threatened fish species No
Human-caused climate change Possibly
Instream structures and other mechanisms that alter natural flow No
Introduction of non-indigenous fish and marine vegetation to the coastal waters of No

New South Wales
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. Increased by Balranald
Key Threatening Process (TSC Act)

Project
The introduction of fish to fresh waters within a river catchment outside their N
o
natural range
The removal of large woody debris from NSW rivers and streams No

The degradation of native riparian vegetation along New South Wales water courses No

5.17 Critical Habitat

The Director General of OEH maintains a Register of Critical Habitat under the TSC Act. The Threatened
Species Scientific Committee and the Minister for DoE maintain a Register of Critical Habitat under the
EPBC Act.

No Critical Habitat has been declared for threatened species within the project area.

The DoE (2013) EPBC Act Matters of National Environmental Significance Significant impact guidelines 1.1
Environment Protection and Biodiversity Conservation Act 1999 states that ‘habitat critical to the survival of
a species or ecological community’ refers to areas that are necessary:

e for activities such as foraging, breeding, roosting, or dispersal

e for the long-term maintenance of the species or ecological community (including the maintenance
of species essential to the survival of the species or ecological community, such as pollinators)

® to maintain genetic diversity and long term evolutionary development, or

e for the reintroduction of populations or recovery of the species or ecological community.

Such habitat may be, but is not limited to: habitat identified in a recovery plan for the species or ecological
community as habitat critical for that species or ecological community; and/or habitat listed on the Register
of Critical Habitat maintained by the minister under the EPBC Act’.

In regards to habitat critical to the survival of threatened flora which have been previously recorded within
20km of the Project Area and have potentially suitable habitat within the Project Area, the following was
taken into consideration in Assessments of Significance (Appendix 7):

Lepidium monoplocoides. A recovery Plan exists for this species (Mavromihalis 2010). The Plan details the
10 known populations. None of the known populations for the species occur in the Project Area. The
species was not recorded in the Project Area. As noted in the Assessment of Significance, potential habitat
for the species may be impacted, however this habitat is not considered critical to the survival of the
species.

Solanum karsense: No recovery plan exists for the species and no habitat for the species has been listed on
the Register of Critical Habitat. As noted in EIS, potentially suitable habitat may be present, however no
habitat critical to the survival of the species is likely to be impacted.

Santalum murrayanum: No recovery plan exists for the species and no habitat for the species has been
listed on the Register of Critical Habitat. As noted in EIS, potentially suitable habitat may be present,
however no habitat critical to the survival of the species likely to be impacted.

In regards to habitat critical to the survival of threatened fauna which have been considered affected
species in the EIS, the following was taken into consideration in the Assessments of Significance:
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Southern Bell Frog (Litoria raniformis): A recovery Plan exists for this species (Clemann and Gillespie 2012).
The Plan states that habitat critical to the survival of the Southern Bell Frog differs throughout its range,
however does not reference any habitat within the Project Area or in NSW. The Plan discusses the
importance of considering habitat critical for survival of the Southern Bell Frog at both a local and a
landscape scale, and also considering non-breeding refugia and habitat along dispersal / recolonisation
routes. As discussed in the Assessment of Significance, potential habitat for the species may be impacted,
however this habitat has not been deemed critical to the survival of the species (see Appendix 8 of
Biodiversity Assessment for detail).

Malleefowl! (Leipoa ocellata): species was considered to be significantly impacted (see Appendix 8 of
Biodiversity Assessment for detail).

Plains-wanderer (Pedionomus torquatus): No recovery plan exists for the species and no habitat for the
species has been listed on the Register of Critical Habitat. As noted in the Biodiversity Assessment (Niche
2015) no habitat critical to the survival of the species is likely to be impacted (see Appendix 8 of Biodiversity
Assessment for detail).

Regent Parrot (Polytelis anthopeplus monarchoides): A recovery Plan exists for this species (Baker-Gabb and
Hurley 2011).The habitat critical to the survival of the eastern Regent Parrot contains all known sites for
nesting, food resources, water, shelter, essential travel routes, dispersal, and buffer areas, and is defined in
this Recovery Plan as all potential eastern Regent Parrot habitat within its 'current normal range'. The
Biodiversity Assessment has detailed that the marginal foraging habitat is limited and that no breeding
habitat for the species would be impacted by the Balranald Project. It is therefore unlikely that any habitat
critical to the survival of the species would be impacted by the proposed development.

Greater Long-eared Bat (Nyctophilus corbeni): No recovery plan exists for the species and no habitat for the
species has been listed on the Register of Critical Habitat. Habitat present within the Project Area, despite
including breeding and foraging habitat, was not considered critical to the survival of the species due to the
widespread availability of comparable habitat throughout the region.

No Critical Habitat under either the TSC or EPBC Acts will be impacted by the Balranald Project.
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In accordance with the NSW Biodiversity Offsets Policy for Major Projects proponents must demonstrate
the measures employed to avoid, mitigate and offset impacts of a project on biodiversity values. This
section of the report outlines the avoidance, management and mitigation measures that Iluka will or has
employed for the project to reduce impacts on biodiversity values. Section 7 of this report describes the
offset strategy for the Balranald Project to account for residual impacts that cannot be avoided or
mitigated.

Avoidance, management and mitigation measures associated with each stage of the Balranald Project are
outlined in the following sections. The four broad stages of the project include:

1. project design
2. construction
3. operation
4. rehabilitation and closure.
A key feature of documenting and carrying out management activities to avoid and mitigate impacts from

the Balranald Project will be the formulation of a Biodiversity Management Plan (BMP) for the life of the
project. The BMP will also cover management activities for threatened biodiversity (see section 6.5).

6.1 Project Design

Project design relates to site selection, designing and redesigning elements of the project to minimise
vegetation clearing, avoid impacts to significant habitats and vegetated corridors as well as to avoid direct
impacts to threatened biodiversity values.

6.1.1 Site selection

Site selection for the Balranald Project has been largely dictated by the presence of the resource within
lluka’s exploration tenements. The Balranald and Nepean mines follow the mineable resource precisely,
however the location of project plant and equipment, roads, stockpiles and ancillary infrastructure (water
injection borefields etc.) have all been tailored to avoid impacts to ecology or other significant
environmental values such as highly significant cultural heritage sites wherever possible. Competing
constraints (e.g. ecology and heritage) means that at times a compromise must be made between certain
values, and it has not been possible to minimise impacts on ecology as far as might otherwise be possible.

6.1.2 Design considerations

lluka has aimed to avoid and minimise environmental impacts from the Balranald Project during the design
process. Generally, this process has involved:

e overlay and consideration of the preliminary project footprint on aerial photography together with
information on constraints such as available vegetation mapping, NSW Wildlife Atlas database
information, cadastral information, property boundaries, existing roads and utility corridors etc.

e review of the location of specific project infrastructure relative to vegetation on aerial photography and
regional vegetation mapping

¢ refinement of the location of project infrastructure to avoid known constraints where possible

® baseline vegetation and fauna surveys to identify and confirm ecological constraints within the project
area and surrounds
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® avoidance of direct impacts to identified constraints during design, for example through relocation of
infrastructure (such as roads, stockpiles, ancillary infrastructure etc.) where reasonable and feasible

e where significant features could not be avoided, identification of mitigation measures to minimise
impacts, or commitment to compensation (i.e. offset measures) if impacts are not able to be
sufficiently mitigated.

Specific principles adopted to avoid or minimise impacts on biodiversity are discussed below for the mine
footprint and access roads.

West Balranald and Nepean mines

The area directly disturbed by mining is primarily defined by the location of the mineral sands resource and
therefore there was limited scope to avoid impacts that would occur in the direct path of the mine. There
were limited opportunities to reduce the footprint of the actual mine pit that would not affect the
economically viable and safe extraction of the resource, which is highly influenced by geotechnical
considerations.

However, significant re-design of the mine plan was completed to maximise the direct placement of
overburden materials within the mine void, thereby reducing the volume of material that requires
stockpiling at the surface (Figure 14). This resulted in significantly less surface disturbance including broad-
scale clearing that would have otherwise been required for placement of stockpiles outside the pit.

Key drivers for the re-design of the mine plan were economics and management of overburden materials;
however, the final proposed location of remaining required stockpile areas was guided by the presence of
environmental constraints at the surface resulting in a reduction in impacts to native vegetation.

Two key areas of impact reduction arising from redesign of the West Balranald and Nepean mine footprints
include:

1. Asignificant reduction of the total clearing footprint for the Nepean mine: approximately 50% of the
original mine footprint (Figure 14).

2. a‘shortening’ of the southern end of the West Balranald mine footprint resulting in reduction in the
clearing of mallee vegetation and the retention of a large east-west running vegetation corridor (at
least 400 m wide) south of the disturbance area (see Figure 2 and Figure 7a).The West Balranald
access road will still be located within the east-west vegetated corridor to the south of the
disturbance area at the West Balranald mine however this road is not likely to prevent Malleefowl
or other fauna moving through the area. Importantly, the vegetation to be retained in this location
is known Malleefowl habitat and also forms part of a Southern Mallee Conservation Area within the
proposed West Balranald mine area (see discussion in Section 7.3.2).

Access roads

Several access road options were considered for haulage of ore from the Nepean mine to the West
Balranald mine, and transport of product to the Sturt Highway. During the options analysis, minimisation of
environmental impacts occurred through consideration of vegetated areas, conservation areas and
important Malleefow! habitat. The Nepean access road uses public roads such as Arumpo Road and Burke
and Wills Road as far as possible reducing potential impacts to biodiversity. The following principles were
adopted in selecting the proposed route:

® maximise use of existing road corridors
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®* maximise use of existing fence lines and/or property boundaries (which include existing fire break
clearing lines)

® |ocal deviations of haulage routes to avoid environmental impacts (e.g. avoidance of known Malleefowl
mounds).

Injection borefield

An extensive area was surveyed to identify environmental constraints associated with numerous injection
borefield options (in the order of 110 km cumulative length). A key constraint was the hydrogeological
properties of these areas and their suitability for groundwater injection. While vegetation communities
were relatively consistent across the surveyed areas, archaeological investigations identified areas with a
greater potential for Indigenous heritage significance, and therefore the areas of heritage significance were
considered as far as practical in the location of infrastructure.

6.1.3 Threatened MNES species benefiting through the selected design consideration

Affected MNES species will benefit from the above-mentioned design considerations via:

e Areduction in overall habitat clearing (compared with the initial project area) has reduced possible
clearing of Malleefowl! habitat by approximately 3,000hectares and potential Corbens Long-eared
Bat habitat by approximately 2,000 hectares (Figure 14a-c). The reduced project area will also
mean a larger area of high and very high potential Malleefow! habitat is retained east of the mine
totalling approximately 1000 hectares, which will assist the ability of Malleefowl! to continue to
inhabit this area.

e Areduction in the southern extent of clearing for the West Balranald Mine area by approximately
1.9 km has resulted in the potential to include a 600 m wide corridor area within the Mallee
vegetation at the southern end of the mine, which is very high potential habitat for Malleefowl
(Figure 12a). This will serve to allow continued connectivity between east and west parts of known
Malleefowl habitat which will be fragmented by the mine. It is noted that the proposed access road
to the West Balranald mine will interrupt the proposed corridor, however this interruption is
unlikely to represent a barrier to occasional movement of Malleefowl between the eastern and
western side of the proposed mine.

e Reductions in overall clearing and retention of a significant 600 m wide corridor of mallee
woodland at the southern end of the West Balranald mine would aid in the retention of marginal
foraging habitat for the Regent Parrot (however it is noted that the species was not recorded
further north than the Sturt highway despite extensive survey).

e Reductions in the extent of clearing for the West Balranald project area and reduction in its eastern
extent around the Burke and Wills road area has resulted in a larger buffer between the
disturbance area and potential Plains Wanderer habitat within Pitarpunga Lake (Figure 14a). The
preferred project area has increased the buffer area between proposed disturbance and potential
habitat areas by 500 m to 1 km.

6.2 Construction

Impacts arising from the construction of the West Balranald and Nepean Mines and their associated
infrastructure and access roads will primarily relate to vegetation clearing. lluka proposes to undertake
vegetation clearing in accordance with the following mitigation and management actions.
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6.2.1 Vegetation Clearing

Pre-clearing Surveys

Extensive flora and fauna surveys have been undertaken for the Balranald Project between 2011 and 2014.
Those surveys were carried out across the extent of the project disturbance footprint and often adjacent to
or beyond the disturbance footprint as well. In relation to threatened species, this report outlines the
threatened species recorded within the field surveys and those which could occur, even if not recorded, on
the basis of the presence of suitable habitat and recent, local and credible records for those species.

Surveys for Malleefowl (which are known to use specific mound sites for breeding and will therefore
benefit from further investigations identifying such sites) will be undertaken prior to clearing to identify
areas where temporal clearing controls should be implemented. lluka does not propose to undertake broad
scale non-targeted threatened species surveys for other species prior to clearing for four primary reasons:

1. a pre-clearing survey program will likely yield similar results as previous surveys in the same area
thus it is unlikely that the surveys will record threatened species not previously recorded or
considered unlikely to be present.

2. the final proposed footprint is not amenable to amendment and therefore there is limited scope to
further avoid concentrations of particular threatened species.

3. other threatened species impacted by the proposal do not have specific, identifiable, seasonal
breeding sites which can be avoided during a breeding season to assist with mitigation of the loss of
such habitat during a single breeding season, and/or these species are not considered likely to be
significantly impacted such that a local population is placed at risk of extinction.

4. prior to clearing, the offset package will have already accounted for the threatened species and
their habitat within or potentially occurring within the disturbance area and thus recording these
species prior to clearing within the disturbance area will not lead to changes in the quantum or type
of offsets required. Section 7 of this report outlines the offset strategy for the Balranald Project
which accounts for residual and unavoidable impacts on biodiversity values including on the
threatened species recorded or assumed to be present.

Pre-clearing surveys for Malleefowl will be aimed at identifying the location of active Malleefowl mounds.
Incidental observations of the species will be noted but it is the location and protection of active mounds
that is the focus of the pre-clearing surveys so that the timing of localised clearing can be adjusted to avoid
coinciding with the nesting period for the species. Accordingly, targeted surveys of very high, high and
moderate potential Malleefowl habitat as mapped in this report (Appendix 7; Figure 12- c) are proposed to
inform the clearing program for the project within the proposed clearing period.

Timing of clearing

In general terms, confining the period of clearing to a short clearing window will necessitate more
extensive singular clearing events to ensure that enough contingency clearing is undertaken to allow the
mine to progress at an efficient pace (i.e. in order that mining operations are not ceased or delayed by
having underestimated the amount of clearing required within the narrow clearing window).

Extensive clearing events within a short clearing window are not favoured for the Balranald Project for the
following reasons:

e clearing large areas of land in a short period of time anticipating the progress of the mining activities up

to and including the next clearing period will leave a greater area of soil exposed to erosive forces for a
longer period of time
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® this style of clearing control will lead to longer storage periods (e.g. 1-2 years) for topsoil and stockpiled
vegetative material before such material is re-used for revegetation thus reducing the viability of the
soil stored and branch stored seed banks which are critical to good site rehabilitation practice.

With regards to mitigating impacts to threatened species, clearing window restrictions should be informed
by important lifecycle events of the threatened species that would genuinely benefit from it (i.e. the
threatened species known or likely to occur within the project area which are likely to be significantly
impacted by the Balranald Project). Further, clearing restrictions should only be applied to areas of habitat
in which the species would be reliant during those important lifecycle events. Table 28 describes the
clearing restrictions that lluka proposes to observe for the Balranald Project. In general terms, clearing
restrictions are proposed to be applied to some areas of mallee vegetation on the basis of habitat mapping
for Malleefowl, the Little Pied Bat and Corben’s Long-eared Bat. No clearing restrictions are proposed for
saltbush or chenopod vegetation habitats.

Table 28. Threatened species likely to be or possibly significantly impacted by the Balranald Project with
readily identifiable breeding habitat and their seasonal considerations to inform a restricted clearing
window

Habitat used Proposed clearing restrictions

Important .. .
o i Timing of during
Scientific name Common name Lifecycle .
event important
events )
lifecycle event
Leipoa ocellata Malleefowl Egg September Mallee Between September and
incubation to February - restrict clearing
period and February within 200m of any active
active nest mound in moderate - very high
tending. potential habitat as mapped in
Figure 12 a-b of this report.
Chalinolobus Little Pied Bat Winter May to Woodland Between May and October
picatus hibernation ~ October habitat - restrict clearing to area of
Nyctophilus Corben’s Long- and early supporting medium to very high hollow
corbeni e B spring trees with density as shown in Figure 13
birthing. hollows a-c.

* Temporal clearing controls applied for this spices will also benefit other hollow-dependant bat species

Clearing Method

The Rehabilitation and Closure Strategy (EMM 2015) outlines the clearing method (s) that will be
employed. In areas where vegetation clearing will be followed by topsoil removal, clearing using a dozer is
proposed with the cleared vegetation to be used elsewhere in the project for progressive rehabilitation
(see below).

Where vegetation clearing will not be followed by topsoil removal, for example where vegetation removal
is proposed to facilitate temporary access for the construction of the injection borefields, lluka intends to
use the trittering or mulching method of vegetation removal where possible. This method of vegetation
removal, as the name suggests, mulches the above ground vegetation in situ which provides significant
advantages to the rehabilitation success of the area including:

e Minimal disturbance to the topsoil of the area as the root ball of the mulched vegetation is left intact
with only the above ground vegetation being mulched.
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