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OzAurum Mines Pty Ltd, Line Hydrogen (Australia) Pty Ltd and BIM Metals Pty Ltd, together in a joint
venture project, are proposing to commence development of the Mulgabbie North Project (the
Project). The Project will involve formation of multiple open pits, waste rock dumps and a heap
leach processing facility. Activities to support operations will also include a run-of-mine pad,
access roads and borefields. To allow Project development, the constituents are seeking approval
to clear up to 460 hectares (ha) within a disturbance envelope of 634 ha, shown in Figure 1.

1.1 Location

Mulgabbie North is situated approximately 110 kilometres (km) north-east of Kalgoorlie-Boulder in
the Goldfields region of WA, straddling the border between Kalgoorlie-Boulder and Menzies local
government areas. It is located approximately 2 km east of Northern Star’s well established Carosue
Dam operation, who's facilities will support the Mulgabbie North Project.

The disturbance envelope encompasses tenements listed in Table 1. Tenements overly Pinjin
pastoral lease and crown land reserve and has been previously disturbed by grazing and mining
exploration activities.

The nearest environmentally sensitive areas are Goongarrie National Park (R35637), located 60 km
west and Queen Victoria Spring Nature Reserve (R30491), located 70 km east. There are no public
drinking water source areas within 100 km of the Project. Lake Rebecca, a large inland salt lake, is
situated approximately 6 km east.

Table 1: Tenement details

Tenement ID Holder 1 Area (ha) Expiry Purpose(s)
M28/240 OzAurum Mines Pty Ltd 261.9 06/01/2029 N/A
M28/364 OzAurum Mines Pty Ltd 54.62 24/03/2030 N/A

Bore field, pipeline, power line,
road, water management facility,
bridge, taking water, search for
groundwater, drainage channel,
pump station, bore, water
management facility

L28/71 OzAurum Mines Pty Ltd 93.27 30/03/2043

Bore, bore field, drainage channel,
pipeline, power generation and
transmission facility, power line,
pump station, road, search for
groundwater, water management
facility, taking water

L28/75 OzAurum Mines Pty Ltd 57.54 22/03/2044

Bore, bore field, drainage channel,
pipeline, power generation and
transmission facility, power line,
pump station, road, search for
groundwater, water management
facility, taking water

L28/48 OzAurum Mines Pty Ltd 70 07/02/2040 Pipeline, power line, road
L28/49 OzAurum Mines Pty Ltd 18.29 07/02/2040 Pipeline, power line, road

L28/76 OzAurum Mines Pty Ltd 98.69 22/03/2044
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2.1 Climate

The Project is situated within the Goldfields region of WA, experiencing an arid to semi-arid climate
with hot, dry summers and cool, wet winters (Cowan, 2001). The nearest Bureau of Meteorology
(BOM) weather station is located 110 km south-west at Kalgoorlie-Boulder Airport (Station
ID 012038) (BOM, 2025).

The area experiences average maximum temperature of 33.7°C, and average minimum temperature
of 5.1°C. Annual average rainfall is 265.2 mm, with a mean of 39.2 days of rain per year (21 mm).
Rainfall is highest in February at 31.8 mm and lowest in September at 13.4 mm. Mean monthly rainfall
and temperature are shown in Figure 2. Based on the intensity-frequency-duration (IFD) chart for
the Project, a 1:100-year annual exceedance probability, 72-hour storm event can be expected to
generate approximately 193 mm of rainfall (BOM, 2025).
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Figure 2: Mean rainfall and maximum temperature for years 1939-
2025

2.2 Land Systems

As part of the Rangeland resource surveys, the Department of Agriculture mapped the Land
Systems of Western Australia (DPIRD, 2017). The Deadman System (29%), described as calcareous
plains supporting acacia, black oak and mallee shrublands / woodlands adjacent to salt lake
systems, is the dominant land system within the disturbance envelope, followed by the Moriarty
System (24%), described as low greenstone rises and stony plains supporting chenopod
shrublands with patchy eucalypt overstoreys. All Land Systems occurring within the disturbance
envelope are listed in Table 2 below.
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Table 2: Land systems within the disturbance envelope

Campsite System

Alluvial plains supporting eucalypt woodlands with halophytic understoreys and
acacia shrublands.

HIUIY |HYDROGEN

LINE

BIM
METALS

1%

Carnegie System

Salt lakes with fringing saline alluvial plains, kopi dunes and sandy banks,
supporting halophytic shrublands and acacia tall shrublands.

15%

Deadman System | Calcareous plains supporting acacia, black oak and mallee shrublands / 29%
woodlands adjacent to salt lake systems.

Gundockerta Extensive, gently undulating calcareous stony plains supporting bluebush 19%

System shrublands.

Leonora System Low greenstone hills and stony plains supporting mixed chenopod shrublands. 12%

Moriarty System | Low greenstone rises and stony plains supporting chenopod shrublands with 24%

patchy eucalypt overstoreys.

2.3 Surveys
The Project has been subject to flora, vegetation and fauna surveys as described in Table 3 below.

Table 3: Biodiversity surveys

13 Dec 2024 Reconnaissance Reconnaissance Flora and Vegetation Survey of the IBSA-2025-
flora & vegetation Mulgabbie Project Borefield and Access Roads (NVS, 0182
2025)
13 Dec 2024 Basic fauna Basic Vertebrate Fauna Survey and Assessment, IBSA-2025-
Mulgabbie North Project Area (Terrestrial Ecosystems, 0183
2025)
7 - 23 Jan Reconnaissance Environmental Assessment: Relief Hill Survey Area IBSA-2025-
2020 flora, vegetation & | (Alexander Hold and Associates, 2020) 0185
basic fauna
7 Jan - 13 Feb Reconnaissance Environmental Assessment: Proposed Seismic Survey Area | IBSA-2025-
2019 flora, vegetation & (Alexander Holm & Associates, 2019) 0184
basic fauna

2.4 Flora and Vegetation

The Project lies within the Eremaean botanical province, mainly in the Austin botanical district
(Beard, 1976). Lake Ballard/Lake Rebecca form a major vegetation divide with characteristic Acacia
aneura (mulga) low woodlands associated with red loams over siliceous hardpan to the north and
low woodlands of mixed mulga and Casuarina obesa (black oak) and Eucalyptus species on alkaline
and calcareous soils to the south. Spinifex hummock grassland with eucalypt overstory on sand
plain is common. Halophytic vegetation occurs throughout the region on palaeo-drainage systems,
breakaways and on some stony and alluvial plains. Highly saline soils support Atriplex (saltbush),
Maireana (bluebush) and Tecticornia (samphire) shrublands, while less saline soils support eucalypt
or mulga with saltbush or bluebush understoreys.

There are four vegetation associations (Beard, 1976) within the disturbance envelope. All vegetation
associations have more than 99% of it's pre-European extent remaining:
e 20 - Low woodland; mulga mixed with Casuarina obesa and Eucalyptus spp.

astill
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e 24 —Low woodland or open low woodland; other acacia, banksia, peppermint, cypress pinse,
casuarina, York gum, Acacia spp., Banksia spp., Agonis flexuosa, Callitris spp., Allocasuarina
spp., Eucalyptus loxophleba.
e 480 - Saltbush and/or bluebush with scattered low trees; mulga, other wattle, casuarina,

Atriplex spp. Maireana spp. with Acacia aneura, A. papyrocarpa, Allocasuarina cristata.
e 529 — Succulent steppe with open low woodland; mulga and sheoak over salt bush.

Three flora and vegetation surveys have been carried out over the Project area by A. Holm &
Associates (2019; 2020) and Native Vegetation Solutions (NVS) (2025), involving a desktop
assessment and reconnaissance vegetation and flora survey over the disturbance envelope and
surrounds. A total of 19 vegetation types were identified, seven by A. Holm & Associates (2019;
2020) and twelve by NVS (2025), within the disturbance envelope as described in Table 4.

The area has been disturbed by recent and historic mining activity and is within a pastoral lease
subject to low-intensity grazing. Vehicle tracks, cut lines and pastoral fences cross the area.
Vegetation types supporting chenopod vegetation, preferentially grazed by livestock, are mostly
degraded and few areas are in good condition (A. Holm & Associates 2019; 2020). Overall, the
condition of vegetation (using the scale of Keighery 1994) was determined to range from
“Completely Degraded” to “Very Good” with most of the area falling into the “Good” category. Areas
which were affected by historic exploration and clearing were deemed in “Completely Degraded”
condition (NVS, 2025).

No unique or restricted vegetation communities were identified, and all vegetation
types/communities are common, widespread and well represented in the Eastern Murchison
subregion. Assessment of ecological community information (DCCEEW, 2025) revealed that no
Threatened or Priority Ecological Communities (TEC/PEC) occur within 20 km of the disturbance
envelope and no vegetation groups recorded in this survey area are synonymous with PECs listed
by DBCA (2023) (A. Holm & Associates 2019; 2020; NVS 2025).

No Threatened or Priority Flora were recorded in the disturbance envelope (A. Holm & Associates
2019; 2020; NVS 2025).

Six weed species were recorded within the disturbance envelope, Carrichtera annua (Wards Weed),
Centaurea melitensis (Maltese Cockspur), Salvia verbenaca (Wild Sage), Sisymbrium irio (London
Rocket), Sonchus oleraceus (Common Sow Thistle) and Carthamus lanatus (Saffron Thistle). None
of these species are considered a Declared Pest under the Biosecurity Agriculture Management
Act 2007 (DPIRD, 2025) (A. Holm & Associates 2019; 2020; NVS 2025).

consultants
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Table 4: Vegetation types within the disturbance envelope

1. Breakaway footslope eucalypt 2. CIcareous asurinacacia 3. Grnstne hill mixed shrubland
woodland with chenopod understory  shrubland (2a) (2b)
(1c)

4. ardpan mulga shrubland (4b) 5. Plain mixed halophyte shrublnd 6. Plain eucalypt chenopod

(5a) shrubland (5b)

7. Drainage tract acacia shrubland

(6)

1. Eucalyptus salmonoploia 12. Chenopod shrubland (E)

woodland (D)

10. Mulga shruln (C)
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13. Mulga over chenopod shrubland 14. Acacia ttii shrublan
(F) creekline (G)

17. Chenopod hrubland over 18. Acacia kalgoorliensis shrubland
Tecticornia (J) (K)

19. Acacia shrubland on rocky slope
(L)

1-7 soured from A. Holm & Associates 2019, 2020
8-19 sourced from NVS, 2025
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Three fauna surveys have been conducted over the study area by Bamford Consulting Ecologists
(2019; 2020), and Terrestrial Ecosystems (2025) involving a desktop assessment and field survey
over the disturbance envelope and surrounds. During field surveys, ecologists/zoologists traversed
the area both in vehicle and on foot. This enabled environmental descriptions to be prepared and
some opportunistic observations on fauna to be made. Surveys also involved assessment of
possible presence of and recording evidence of species of conservation significance known to
occur in the region. Results are shown in Table 5 below.

Table 5: Assessment of potential presence of significant fauna

Night Parrot Critically There is no ring-forming spinifex in the project area. so,
. . Endangered | . . . .
Pezoporus occidentalis Endangered it is probably not present in the project area.
Sandhill Dunnart Endangered | Endansered Not known in this area and not recorded by Western
Sminthopsis psammophila g g Wildlife (2022) in a nearby survey.
Great Desert Skink It is highly unlikely to be in the project area due to a
Liopholis kintorei Vulnerable Vulnerable | lack of suitable habitat and because it is outside its
known geographic range.
Malleefowl
) W Vulnerable Vulnerable | Possibly in the project area.
Leipoa ocellata
Grey Falcon Vulnerable Vulnerable Highly unlikely to be in the project area, as it has
Falco hypoleucos rarely been recorded in the eastern Goldfields.
Chuditch
uarte .. Vulnerable Vulnerable | Highly unlikely to occur in the project area.
Dasyurus geoffroii
Pri p t - - -
rlnceés arro P4 Vulnerable It ma}/ |nfrequen.tly k?e se.en in th.e region, h.owever.,
Polytelis alexandrae clearing vegetation is unlikely to impact this species.
Southern Whitef
outhern ttetace . P4 Vulnerable | Possibly in the project area.
Aphelocephala leucopsis
Long-tailed Dunnart It is highly unlikely to be in the project area due to a
Antechinomys longicaudatus P4 Migratory lack of suitable habitat (i.e. rocky breakaways and
ridgelines).
Woma P1 It is unlikely to be in the project area due to predation
Aspidites ramsayi by feral cats and wild dogs.
Brush-tailed Mul i ide i i iti
rush-tailed Mu gara P4 Migratory It |s. outside |ts. known ggographlc range, so it is
Dasycercus blythi unlikely to be in the project area.
Fork-tailed Swift It may very infrequently be seen in the region,
Apus pacificus Migratory Migratory however, clearing vegetation is unlikely to impact this
aerial species.
Oriental Plover Mierator Migrator It has not been recently recorded in the general area,
Charadrius veredus g Y g Y so it is improbable that it is in the project area.
Grey Wagtail
M:;:cill:gcizlerea Migratory Migratory Highly unlikely to be present in the project area.
Peregrine Falcon It may very infrequently be seen in the region;
Falco peregrinus (ON] however, clearing vegetation is unlikely to impact this
species.
OS — Other specially protected fauna
© Astill Consultants 2025 astill Page | 10
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Malleefowl (Leipoa ocellata)

Several Malleefow! (Leipoa ocellata) nesting mounds were observed during field surveys within the
disturbance envelope and throughout the broader area, both active and inactive. The species is
clearly resident in the area but ecologists believe the density of mounds is low when compared to
other areas. There are five known malleefowl mounds within the disturbance envelope (Bamford
Consulting Ecologists, 2019; 2020).

Southern Whiteface (Aphelocephala leucopsis)

The Southern Whiteface (Aphelocephala leucopsis) is a small bird found in the arid and semi-arid
interior from the WA coast near Hamelin Bay through the Great Victoria Desert into the arid areas
of South Australia, Victoria, NSW, and Queensland (Johnstone and Storr, 2004; DCCEEW, 2023).

It is found in open woodlands and shrublands with an understorey of grasses and low shrubs. It
forages on the ground, feeding on insects, spiders, and seeds, mostly found in the leaf litter
(Johnstone and Storr, 2004; DCCEEW, 2023).

This bird will readily move to adjacent areas if it is disturbed. There is an abundance of similar fauna
habitats present in adjacent areas, so the proposed clearing of vegetation is unlikely to have a
significant impact on this bird (Terrestrial Ecosystems, 2025).

2.6 Hydrology

The East Murchison subregion topography is undulating with occasional ranges of low hills and
extensive areas of elevated red desert sand plains. This region is characterised by its internal
drainage and salt lake system associated with the occluded palaeodrainage systems (Cowan,
2001). The region is typified by north-westerly trending saline lake drainage systems which flow
parallel to and cross the stratigraphy.

The Mulgabbie North Project is situated within the Lake Rebecca surface water catchment, with
predominantly southerly drainage towards Lake Rebecca, a large inland salt lake. There are no
permanent rivers or major drainage lines in the area. Flood water runoff occurs as sheet flow
concentrated in very shallow and broad lines of drainage over deposits of gravel, sand and silt.
Minor sheet drainage lines exists within the disturbance envelope, but flow occurs only after major
rainfall events.

It is unlikely that proposed activities will impact local or regional hydrology.

2.7 Aboriginal Heritage

A search of the Department of Planning, Lands and Heritage (DPLH) Aboriginal Cultural Heritage
Inquiry System (ACHIS) has identified no Aboriginal heritage sites within the disturbance envelope
(DPLH, 2025).

Several Aboriginal heritage surveys have been carried out over the Project area by Native Title Party
‘Nyalpa Pirniku’ and Aboriginal knowledge holders. OZLHBM engaged specialist Ethnographer Daniel
de Gand to undertake a review of previous Aboriginal heritage surveys as well as carry out a field
survey of the area. The survey indicated that there are no Aboriginal heritage sites within the
disturbance envelope (Daniel de Gand, 2025).

consultants
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An assessment against each of the ten clearing principles as defined under Schedule 5 of the EP
Act demonstrates that the proposed clearing is unlikely to be at variance with any of principles as

outlined in Table 6 below.

Table 6: Ten clearing principles

1. It comprises a high level | The project area is not considered to comprise a high level of | Unlikely to be at

of biological diversity. biological diversity as vegetation is typical of surrounding region. | variance to this
The vegetation within the Project area has been impacted by | principle.
historical and recent disturbances, reducing vegetation quality.
Conservation significant species potentially in the project area
(i.e. Malleefowl, Southern Whiteface) are unlikely to be
significantly impacted.

2. It comprises the whole Clearing vegetation will not result in the loss of significant habitat | Unlikely to be at
or a part of, or is for indigenous fauna. Habitat potentially cleared will include that | variance to this
necessary for the which Malleefowl and Southern Whiteface utilises, but any | principle.
maintenance of, a potential impacts are not considered significant.
significant habitat for
fauna indigenous to
Western Australia.

3. Itincludes or is No Threatened (Declared Rare) or Priority flora species were | Not at variance to
necessary for the recorded in the project area during the vegetation and flora | this principle.
continued existence of surveys.
rare flora.

4. It comprises the whole There are no known threatened ecological communities located | Not at variance to
or a part of oris within the project area. this principle.
necessary for the
maintenance of a
threatened ecological
community.

5. It is significant as a All vegetation associations within the project area have more | Not at variance to
remnant of native than 99% of its pre-European extent remaining. this principle.
vegetation in an area
that has been
extensively cleared.

6. It is growing in, or in There are no permanent watercourses or wetlands in the project | Unlikely to be at
association with, an area. Minor ephemeral surface water flow paths exist however, | variance to this
environment associated | vegetation associated with these flow paths are not specific to | principle.
with a watercourse or these areas and are not considered riparian vegetation.
wetland.

7. The clearing of the The project area has been subject to previous exploration | Unlikely to be at
vegetation is likely to disturbance, and following completion of project activities, the | variance to this
cause appreciable land site will be rehabilitated in accordance with an approved Mine | principle.
degradation. Closure Plan.

8. The clearing of the There are no conservation areas within the project area. The | Not at variance to
vegetation is likely to nearest conservation area is located more than 50 km away. this principle.
have an impact on the
environmental values of
any adjacent or nearby
conservation area.

.
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9. The clearing of the There are no permanent rivers, lakes or creeks in the project area | Unlikely to be at
vegetation is likely to and watercourses are ephemeral and minor. Ephemeral drainage | variance to this
cause deterioration in lines in the project area only flow as shallow overland flows. | principle.
the quality of surface or Groundwater in the region is hypersaline and has limited uses
underground water. outside of the mining industry. Groundwater recharge is slow and

will not be impacted by clearing activities.
10.If clearing the vegetation | The climate is arid with an average annual rainfall under 300 mm. | Unlikely to be at

is likely to cause, or There are no permanent rivers, lakes or creeks in the project area | variance to this
exacerbate, the and watercourses are ephemeral and minor. Ephemeral drainage | principle
incidence or intensity of | lines in the project area only flow as shallow overland flows.

flooding. Average annual evaporation exceeds average annual rainfall by a

factor of almost 10 to 1.

Clearing areas will be kept to the minimum required for mine activities and undertaken
progressively as required. Existing disturbances will be utilised where possible. Paths of least
resistance through vegetation will be used when siting roads and other linear infrastructure as well
as retention of canopy trees (where practicable).

4.1 Equipment

Equipment required to undertake and support clearing activities may include a combination of:

e Dozer;

e Loader;

e Excavator;

e Water Cart; and
e Service Vehicles.

4.2 Methodology

Prior to any clearing, a internal surface disturbance permit will be authorised by OZLHBM to ensure
clearing is able to be undertaken under a clearing permit or valid clearing exemption (i.e., Regulation
20 of the Environmental Protection (Clearing of Native Vegetation) Regulations 2004).

Proposed clearing will be demarcated by a surveyor using high visibility tape / survey pegs to
ensure clear visual boundaries for operators prior to clearing commencement or alternatively a
spotter with handheld GPS will guide clearing. A toolbox meeting will be held between the
supervisor and clearing operator to ensure awareness of clearing areas and any areas to be avoided.

Where practicable raised blade clearing will be used. Where this is not practicable, topsoil will be
stripped to 200 mm depth and stockpiled for use in rehabilitation, along with removed vegetation.
Once clearing has been completed, surveyors will complete a pickup of cleared areas and maintain
appropriate data records.
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4.3 Rehabilitation

Rehabilitation of cleared areas will occur in accordance with the Mine Closure Plan (MCP) which will
be prepared for the Mulgabbie North Project and will be submitted in conjunction with a Mining
Proposal to DEMIRS.

51 Weeds

Activities which disturb land and soils including clearing have the potential to create favourable
conditions for weed infestation. Weeds can be difficult to eradicate once introduced and
prevention of weed infestation has long term benefits for rehabilitation outcomes. The following
management measures will be implemented to manage weed impacts:

e All vehicles and equipment arriving on site will be free of soil, seeds, and vegetative matter;

e Movement of vehicles and equipment will be restricted to areas to be cleared; and

e Weed spray programs may be implemented on a seasonal basis to eradicate identified
weed infestations.

5.2 Dust

Dust may be generated by clearing activities. The following management measures will be
implemented to mitigate dust impacts:

e Weather conditions are monitored, and dust impacts are assessed during clearing;

e Topsoil stripping and spreading activities will be restricted if dust cannot be adequately
controlled during periods of high winds; and

e Water carts are available and utilised for wetting down of soils as required.
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Resources Ltd. Final V2.1. Dated February 2025.
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Native Vegetation Clearing Permit — Mulgabbie North Project

Attachment A: Proof of Land Ownership
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17/04/2025, 13:47 View company details

ASIC Forms Manager
Australian Securities & Investments Commission Company Officeholders
Company: OZAURUM MINES PTY LTD ACN 645 117 111

Company details

Date company registered  14-10-2020
Company next review date 14-10-2025

Company type Australian Proprietary Company
Company status Registered

Home unit company No

Superannuation trustee No

company

Non profit company No

Registered office
UNIT 1, 15 WILLIAMS STREET , WEST KALGOORLIE WA 6430

Principal place of business
UNIT 1, 15 WILLIAMS STREET , WEST KALGOORLIE WA 6430

Ultimate holding company
OZAURUM RESOURCES LIMITED
ACN 643 244 544

Incorporated in AUSTRALIA

Officeholders

PUMPHREY, ANDREW IAN

Born 09-04-1969 at NARROGIN WA

14 HARRIS PLACE , SOMERVILLE WA 6430
Office(s) held:  Director, appointed 14-10-2020

HEWITT-DUTTON, STEPHEN JOHN
Born 01-05-1970 at LITHGOW NSW
99 COODE STREET , SOUTH PERTH WA 6151

Office(s) held:
Secretary, appointed 14-10-2020

WILLIAMS, JEFFREY WAYNE

Born 24-12-1953 at BROKEN HILL NSW

5 THOMAS STREET , DONCASTER EAST VIC 3109
Office(s) held:  Director, appointed 14-10-2020

Company share structure

Share Share description Number issued Total amount paid Total amount unpaid
gaRSS ORDINARY 2 2.00 0.00
Members

8424Ag4|31UM RESOURCES LIMITED ACN 643 UNIT 1, 15 WILLIAMS STREET , WEST KALGOORLIE WA 6430
Share class Total number held Fully paid Beneficially held
ORD 2 Yes Yes

https://www.edge.asic.gov.au/004/compportal?update/requestViewCompany/s=fdbb4f3b26a60b880d1743b5d19fcc695b57b 1/2



17/04/2025, 13:47 View company details

Document history

These are the documents most recently received by ASIC from this organisation.

Received Number Form Description Status

15-10-2021 7EBM32534 484 CHANGE TO COMPANY DETAILS Processed and imaged

13-09-2021  7EBL30258 484 CHANGE TO COMPANY DETAILS Processed and imaged

01-07-2021  7EBJ03761 484 CHANGE TO COMPANY DETAILS Processed and imaged
ASIC Home | _Privacy Statement | _Conditions of use | Feedback

https://www.edge.asic.gov.au/004/compportal?update/requestViewCompany/s=fdbb4f3b26a60b880d1743b5d19fcc695b57b 2/2



ASIC

Australian Securities & Investments Commission

Current Company Extract

Name: LINE HYDROGEN (AUSTRALIA) PTY LTD
ACN: 635 646 721

Date/Time: 29 April 2025 AEST 12:46:00 PM

This extract contains information derived from the Australian Securities and
Investments Commission's (ASIC) database under section 1274A of the
Corporations Act 2001.

Please advise ASIC of any error or omission which you may identify.



LINE HYDROGEN (AUSTRALIA) PTY LTD
ACN 635 646 721

Current Company Extract

Organisation Details Document Number

Current Organisation Details

Name: LINE HYDROGEN (AUSTRALIA) PTY LTD 4EAA30335
ACN: 635646 721
ABN: 53635646721
Registered in:  Queensland
Registration date:  20/08/2019
Next review date:  20/08/2025
Name start date:  20/08/2019
Status:  Registered
Company type:  Australian Proprietary Company
Class: Limited By Shares
Subclass:  Proprietary Company

Address Details

Document Number

Current
Registered address: ~ 10-14 Wormald Street, SYMONSTON ACT 2609 7EDI53538
Start date:  07/04/2025
Principal Place Of ~ 10-14 Wormald Street, SYMONSTON ACT 2609 7EDI53538

Business address:
Start date:

03/03/2025

Officeholders and Other Roles

Document Number

Director
Name: BRENDAN LEE JAMES 7EBJ69088
Address: 48 Dominion Circuit, FORREST ACT 2603
Born: 23/06/1974, SYDNEY, NSW
Appointment date:  20/08/2019
Name: BRENT ZHIWEI JIANG 7TEBL32348
Address: 12 Kite Street, ROCHEDALE QLD 4123
Born:  02/03/1959, SICHUAN, CHINA
Appointment date:  26/08/2021
Secretary
Name: BRENT ZHIWEI JIANG 7EC095404
Address: 12 Kite Street, ROCHEDALE QLD 4123
Born:  02/03/1959, SICHUAN, CHINA
Appointment date:  01/02/2024
Appointed Auditor
Name: PKF NORTH QUEENSLAND AUDIT 7ECK65084
Address: Level 6 10 Eagle Street BRISBANE QLD 4000
Start date:  08/03/2023
Share Information
Share Structure
29 April 2025 AEST 12:46:00 PM 1



Current Company Extract LINE HYDROGEN (AUSTRALIA) PTY LTD

Class

CSF

ORD

ACN 635 646 721

Description Number Total amount Total amount | Document
issued paid unpaid number

ORDINARY CSF SHARES | 229558 1377348.00 0.00 5EGW20986

ORDINARY 1000000 | 100.00 0.00 TEBN65557
0

Members

Note: For each class of shares issued by a proprietary company, ASIC records the details of the top twenty
members of the class (based on shareholdings). The details of any other members holding the same number of
shares as the twentieth ranked member will also be recorded by ASIC on the database. Where available,
historical records show that a member has ceased to be ranked amongst the top twenty members. This may,
but does not necessarily mean, that they have ceased to be a member of the company.

Class

CSF

Class

CSF

Class

CSF

Class

CSF

Name:

Address:

Name:

ACN:
Address:

Name:

Address:

Name:
Address:

RUILI CHARLES VELLA
19 Kalmaine Court, DIAMOND CREEK VIC 3089

Number held Beneficially held Paid Document number

1666 yes FULLY 3EGQ41096

SHANE BARTEL CONSULTING PTY LTD
145 490 017
175 Tinderbox Road, TINDERBOX TAS 7054

Number held Beneficially held Paid Document number

1666 no FULLY 3EGQ41096

JANNA MDINARADZE
Unit 4, 30-32 Frome Avenue, HAMPSTEAD GARDENS SA 5086

Number held Beneficially held Paid Document number

1666 yes FULLY 3EGQ41096

CHRISTOPHER HUNTER
12 Aronia Avenue, ST IVES NSW 2075

Number held Beneficially held Paid Document number

5000 yes FULLY 3EGQ41096

29 April 2025 AEST 12:46:00 PM 2



LINE HYDROGEN (AUSTRALIA) PTY LTD

Current Company Extract

Name: ACM RECRUITMENT PTY LTD

ACN: 167 236571
60 Margaret Street, SYDNEY NSW 2000

Address:
Class Number held Beneficially held Paid
CSF 1666 yes FULLY
Name: DOUGLAS MICHAEL WILLIAM HANCOCK
Address: 21 Hammond Street, RINGWOOD VIC 3134
Class Number held Beneficially held Paid
CSF 1666 yes FULLY
Name: FIONA ELIZABETH SCHMIDT
Address: 12 Eureka Crescent, KIRWAN QLD 4817
Class Number held Beneficially held Paid
CSF 1666 yes FULLY
Name: DATO MDINARADZE
Address: 5 Stanfield Avenue, WINDSOR GARDENS SA 5087
Class Number held Beneficially held Paid
CSF 1666 yes FULLY
Name: JOHN GIBBONS CONTRACTING PTY. LTD.
ACN: 121 409 747
Address: 5 Thompson Street, BUNDEENA NSW 2230
Class Number held Beneficially held Paid
CSF 1666 no FULLY
Name: A14M INVESTMENTS PTY LTD

ACN: 161 075538
Address:  Unit 36, 102 Miller Street, PYRMONT NSW 2009

29 April 2025 AEST 12:46:00 PM

ACN 635 646 721

Document number

3EGQ41096

Document number

3EGQ41096

Document number

3EGQ41096

Document number

3EGQ41096

Document number

3EGQ41096



Current Company Extract

Class
CSF
Name:
Address:
Class
CSF
Name:
Address:
Class
CSF
Name:
Address:
Class
CSF
Name:
Address:
Class
CSF
Name:
Address:
Class
CSF
Name:

Number held Beneficially held Paid
1666 no FULLY
CAN SENG OOl

63 Olinda Grove, MOUNT NELSON TAS 7007

Number held Beneficially held Paid

1666 yes FULLY

CLINTON RORY SEARES

17 Bounty Hill Road, MACMASTERS BEACH NSW 2251

Number held Beneficially held Paid

1666 yes FULLY

SOFIA HANCOCK
21 Hammond Street, RINGWOOD VIC 3134

Number held Beneficially held Paid
1666 yes FULLY
DEBRA GRAHAM

22 Gristock Street, COORPAROO QLD 4151

Number held Beneficially held Paid

1666 no FULLY

TARM MICHIELSEN
3 Barranjoey Way, SORRENTO WA 6020

Number held Beneficially held Paid

5000 no FULLY

PHILIP MICHAEL SMITH

29 April 2025 AEST 12:46:00 PM

LINE HYDROGEN (AUSTRALIA) PTY LTD
ACN 635 646 721

Document number

3EGQ41096

Document number

3EGQA41096

Document number

3EGQ41096

Document number

3EGQ41096

Document number

3EGQ41096

Document number

3EGQA41096



Current Company Extract LINE HYDROGEN (AUSTRALIA) PTY LTD
ACN 635 646 721

Address: 22 Cook Street, CARINGBAH SOUTH NSW 2229

Class Number held Beneficially held Paid Document number

CSF 1666 yes FULLY 3EGQ41096

Name: M.A.D. SUPER PTY LTD
ACN: 139491517
Address: 3 Elliver Street, SMITHFIELD QLD 4878

Class Number held Beneficially held Paid Document number

CSF 1666 no FULLY 3EGQ41096

Name: BARDSLEY SUPER FUND PTY LTD
ACN: 167 676 333
Address: 22 Somers Street, MITCHAM VIC 3132

Class Number held Beneficially held Paid Document number

CSF 16666 no FULLY 3EGQ41096

Name: CARLO RAPHAEL LARUCCIA
Address:  Unit 402, 16 Musgrave Street, COOLANGATTA QLD 4225

Class Number held Beneficially held Paid Document number

CSF 1666 yes FULLY 3EGQ41096

Name: JJB83PTYLTD
ACN: 164 695 292
Address:  Unit 2, 211 Macquarie Street, DUBBO NSW 2830

Class Number held Beneficially held Paid Document number

CSF 1666 no FULLY 3EGQ41096

Name: CINDY RAE ESTERHUIZEN
Address:  Unit 605, 35 Shelley Street, SYDNEY NSW 2000

29 April 2025 AEST 12:46:00 PM 5



Current Company Extract

Class
CSF
Name:
Address:
Class
CSF
Name:
Address:
Class
CSF
Name:
ACN:
Address:
Class
CSF
Name:
Address:
Class
CSF
Name:
Address:
Class
CSF

Number held Beneficially held Paid

1666 yes FULLY

JAMES THOMAS MOORE
14 Oceanic Street, WELLINGTON POINT QLD 4160

Number held Beneficially held Paid

5000 yes FULLY

COLIN JOSEPH STUBBS

Unit Se354, 241 Adelaide Street, BRISBANE CITY QLD 4000

Number held Beneficially held Paid

1666 yes FULLY

@FEARN PTY LTD
633 782 260
27 Mater Street, COLLINGWOOD VIC 3066

Number held Beneficially held Paid

1666 no FULLY

ROSALIE ELAINE MARTIN
170 Seabrook Road, SOMERSET TAS 7322

Number held Beneficially held Paid
1666 yes FULLY
MATTHEW CHARLES VELLA

19 Kalmaine Court, DIAMOND CREEK VIC 3089

Number held Beneficially held Paid

1666 yes FULLY

29 April 2025 AEST 12:46:00 PM

LINE HYDROGEN (AUSTRALIA) PTY LTD
ACN 635 646 721

Document number

3EGQ41096

Document number

3EGQA41096

Document number

3EGQ41096

Document number

3EGQ41096

Document number

3EGQ41096

Document number

3EGQ41096



Current Company Extract

Class

CSF

Class

CSF

Class

CSF

Class

CSF

Class

CSF

Name:

Address:

Name:

ACN:
Address:

Name:

Address:

Name:

Address:

Name:

Address:

Name:

Address:

MOHD FAWWAZ ALI AL-BASHEER

Unit 423, 8 Grattan Close, FOREST LODGE NSW 2037

Number held Beneficially held

1666 yes

APICAL SERVICES PTY LTD
600 760 469

LINE HYDROGEN (AUSTRALIA) PTY LTD

Paid

FULLY

7 St James Drive, BELGIAN GARDENS QLD 4810

Number held Beneficially held

4207 yes

JOHN MICHAEL SCOTESE
15 Leon Close, BRINSMEAD QLD 4870

Number held Beneficially held

1666 yes

DIANE LOUISE BRODIE
33 Wandie Crescent, ANULA NT 0812

Number held Beneficially held

1666 yes

COREY CUNNINGHAM
32 Hull Road, BEECROFT NSW 2119

Number held Beneficially held

1666 yes

SANDEEP SHIVANAND SALUNKE

Paid

FULLY

Paid

FULLY

Paid

FULLY

Paid

FULLY

10 Mayfair Drive, SAMFORD VALLEY QLD 4520

29 April 2025 AEST 12:46:00 PM

ACN 635 646 721

Document number

3EGQA41096

Document number

3EGQ41096

Document number

3EGQ41096

Document number

3EGQ41096

Document number

3EGQ41096



Current Company Extract LINE HYDROGEN (AUSTRALIA) PTY LTD
ACN 635 646 721

Class Number held Beneficially held Paid Document number

CSF 1666 yes FULLY 3EGQ41096

Name: JACKSON KEIGHTLEY DEMLER
Address: 1 Palkana Drive, WARANA QLD 4575

Class Number held Beneficially held Paid Document number

CSF 1666 yes FULLY 3EGQ41096

Name: GAETAN BRIGANTE
Address: 16 Rue Du Vieux-college Sion 1950, Switzerland

Class Number held Beneficially held Paid Document number

CSF 750 yes FULLY 5EGW20986

Joint members

Name: BRENDAN LEE JAMES

Address: 48 Dominion Circuit, FORREST ACT 2603
Name: NICOLE ROBYN JAMES

Address: 48 Dominion Circuit, FORREST ACT 2603

Class Number held Beneficially held Paid Document number

ORD 5080000 no FULLY TEBNG65557

Name: DEVETH INVESTMENTS PTY LTD
ACN: 129990 478
Address:  9A Formation Street, WACOL QLD 4076

Class Number held Beneficially held Paid Document number

ORD 600000 no FULLY 7TEBNG65557

Name: SPRING RIVER PTY LTD
ACN: 651565 230
Address: 12 Kite Street, ROCHEDALE QLD 4123

29 April 2025 AEST 12:46:00 PM 8



Current Company Extract

Class

ORD

Class

ORD

Class

ORD

Class

ORD

Class

ORD

Name:

ACN:
Address:

Name:

Address:

Name:

ACN:
Address:

Name:

Address:

Name:

Address:

Name:

ACN:
Address:

Number held Beneficially held Paid

2520000 no FULLY

GREEN CAPITAL NO. 2 PTY LTD
153 095 053
5 Cannington Court, SAMFORD VALLEY QLD 4520

Number held Beneficially held Paid

500000 no FULLY

GINA BOZINOVSKI
16 Ada Street, KINGSGROVE NSW 2208

Number held Beneficially held Paid

700000 yes FULLY

CXC ENTERPRISES PTY LIMITED
145 086 835
27 Hopewood Road, BOWRAL NSW 2576

Number held Beneficially held Paid

25000 no FULLY

Joint members

MATTHEW CHARLES JOHNSON
23 Roberts Street, UNLEY SA 5061
SUSAN JACQUELINE JOHNSON
23 Roberts Street, UNLEY SA 5061

Number held Beneficially held Paid

30000 no FULLY

LORENA GOLD MINE PTY LTD
137 631 862
Unit 1, 27 O'Halloran Street, ADELAIDE SA 5000

29 April 2025 AEST 12:46:00 PM

LINE HYDROGEN (AUSTRALIA) PTY LTD
ACN 635 646 721

Document number

7TEBNG65557

Document number

TEBNG65557

Document number

TEBNG65557

Document number

7TEBT02954

Document number

TEBY26432



LINE HYDROGEN (AUSTRALIA) PTY LTD
ACN 635 646 721

Current Company Extract

Class Number held Beneficially held Paid Document number
ORD 65000 yes FULLY TECG99840
Name: ORE PROCESSING SERVICES PTY LTD
ACN: 166 016 833
Address: 'L'U 1, 27 O'Halloran Street, ADELAIDE SA 5000
Class Number held Beneficially held Paid Document number
ORD 45000 yes PARTIALLY TECG99840
Name: BLUE CAP MINING PTY LTD
ACN: 133660 045
Address: 25 Samford Road, ALDERLEY QLD 4051
Class Number held Beneficially held Paid Document number
ORD 435000 yes FULLY T7TECG99840
Financial Reports
Balance Report due | AGM due Extended AGM held Outstanding | Document
date date date AGM due date number
30/06/2023 31/10/2023 no 7ECK65084
30/06/2024 31/10/2024 no 7EDA76057
Documents

Note: Where no Date Processed is shown, the document in question has not been processed. In these
instances care should be taken in using information that may be updated by the document when it is processed.
Where the Date Processed is shown but there is a zero under No Pages, the document has been processed but
a copy is not yet available.

Date received

05/06/2022

25/07/2022

01/08/2022

Form type Date

processed @ pages

484N Change To Company 05/06/2022 | 2
Details Changes To

(Members) Share Holdings

484E Change To Company 25/07/2022 | 2
Details Appointment Or
Cessation Of A Company

Officeholder

492 Request For Correction 02/08/2022 | 2

29 April 2025 AEST 12:46:00 PM

Number of

Effective Document
date number
05/06/2022 | 7TEBT02954
25/07/2022 | 7TEBU74151
01/08/2022 | 7TEBU95775
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Current Company Extract

08/08/2022

09/08/2022

05/10/2022

10/11/2022

30/01/2023

30/01/2023

12/04/2023

10/08/2023

28/08/2023

31/10/2023

484 Change To Company
Details
4840 Changes To
Share Structure
484G Notification
Of Share Issue
484N Changes To
(Members) Share
Holdings

A104 Supplementary Pages
To Imaged Document

484 Change To Company
Detalils
4840 Changes To
Share Structure
484G Notification
Of Share Issue
484N Changes To
(Members) Share
Holdings

484N Change To Company
Details Changes To
(Members) Share Holdings

205C Notification Of
Resolution Converting To A
Public Company

206C Application For Change
Of Company Status
Conversion Of Company
From Pty To Public

484E Change To Company
Details Appointment Or
Cessation Of A Company
Officeholder

484N Change To Company
Details Changes To
(Members) Share Holdings

484 Change To Company
Details
484B Change Of
Registered
Address
484C Change Of
Principal Place Of
Business
(Address)

388 (FR 2023) Financial

Report
388N Pty. Coy.
With Crowd-
Sourced Funding
Shareholders
388E Company -
Appoint Change
Name/address Of

29 April 2025 AEST 12:46:00 PM

08/08/2022

29/09/2022

05/10/2022

10/11/2022
REQUISITI
ON

REQUISITI

ON

12/04/2023

10/08/2023

28/08/2023

31/10/2023

LINE HYDROGEN (AUSTRALIA) PTY LTD

16

41

08/08/2022

09/08/2022

24/08/2022

10/11/2022

30/01/2023

30/01/2023

12/04/2023

10/08/2023

28/08/2023

30/06/2023

ACN 635 646 721

3EGQ4109
6

031720001

5EGW2098
6

TEBY26432

031717363

031717364

7ECC86933

TECG9984
0

7ECH71008

TECK65084
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Current Company Extract LINE HYDROGEN (AUSTRALIA) PTY LTD
ACN 635 646 721

Auditor

27/11/2023 484E Change To Company 27/11/2023 | 2 27/11/2023 | 7TECL86438
Details Appointment Or
Cessation Of A Company

Officeholder
23/02/2024 484E Change To Company 23/02/2024 | 2 23/02/2024 | 7TEC09540
Details Appointment Or 4
Cessation Of A Company
Officeholder
28/10/2024 388N (FR 2024) Financial 28/10/2024 | 36 30/06/2024 | 7TEDA76057

Report Pty. Coy. With Crowd-
Sourced Funding
Shareholders

31/03/2025 484 Change To Company 31/03/2025 @ 2 31/03/2025 | 7EDI53538
Details
484B Change Of
Registered
Address
484C Change Of
Principal Place Of
Business
(Address)

***End of Extract of 12 Pages***

29 April 2025 AEST 12:46:00 PM 12



ASIC

Australian Securities & Investments Commission

Current Company Extract

Name: BIM METALS PTY LTD
ACN: 602 461 870

Date/Time: 29 April 2025 AEST 12:34:43 PM

This extract contains information derived from the Australian Securities and
Investments Commission's (ASIC) database under section 1274A of the
Corporations Act 2001.

Please advise ASIC of any error or omission which you may identify.



Current Company Extract

Organisation Details

Current Organisation Details

Name:

ACN:

ABN:

Registered in:
Registration date:
Next review date:
Name start date:
Status:
Company type:
Class:

Subclass:

Address Details
Current

Registered address:
Start date:

Principal Place Of
Business address:

Start date:

BIM METALS PTY LTD
602 461 870
69602461870
Queensland
22/10/2014

22/10/2025

22/10/2014

Registered

Australian Proprietary Company
Limited By Shares
Proprietary Company

10-14 Wormald Street, SYMONSTON ACT 2609
07/04/2025

10-14 Wormald Street, SYMONSTON ACT 2609

03/03/2025

Officeholders and Other Roles

BIM METALS PTY LTD
ACN 602 461 870

Document Number

2E1124169

Document Number

7TEDI53839

7TEDI53839

Document Number

Director
Name: BRENDAN LEE JAMES 7TEBH93187
Address: 48 Dominion Circuit, FORREST ACT 2603
Born: 23/06/1974, SYDNEY, NSW
Appointment date: 22/10/2014

Share Information
Share Structure

Class Description Number Total amount Total amount | Document

issued paid unpaid number

ORD ORDINARY 100 100.00 0.00 2E1124169

Members

Note: For each class of shares issued by a proprietary company, ASIC records the details of the top twenty
members of the class (based on shareholdings). The details of any other members holding the same number of
shares as the twentieth ranked member will also be recorded by ASIC on the database. Where available,
historical records show that a member has ceased to be ranked amongst the top twenty members. This may,
but does not necessarily mean, that they have ceased to be a member of the company.

Joint members

Name: BRENDAN LEE JAMES

29 April 2025 AEST 12:34:43 PM 1



Current Company Extract

Address: 48 Dominion Circuit, FORREST ACT 2603
Name: NICOLE ROBYN JAMES
Address: 48 Dominion Circuit, FORREST ACT 2603
Class Number held Beneficially held
ORD 100 no
Documents

Note: Where no Date Processed is shown, the document in question has not been processed.

Paid

FULLY

BIM METALS PTY LTD

ACN 602 461 870

Document number

TEBX64694

In these

instances care should be taken in using information that may be updated by the document when it is processed.
Where the Date Processed is shown but there is a zero under No Pages, the document has been processed but
a copy is not yet available.

Date received

24/10/2022

24/07/2023

31/03/2025

Form type

484A2 Change To Company
Details Change Member
Name Or Address

484 Change To Company
Details
484B Change Of
Registered
Address
484C Change Of
Principal Place Of
Business
(Address)

484 Change To Company
Details
484B Change Of
Registered
Address
484C Change Of
Principal Place Of
Business
(Address)

Date
processed

24/10/2022

24/07/2023

31/03/2025

Number of
pages

2

2

2

***End of Extract of 2 Pages***

29 April 2025 AEST 12:34:43 PM

Effective
date

24/10/2022

24/07/2023

31/03/2025

Document
number

TEBX64694

7TECG2802
0

7EDI53839
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Native Vegetation Clearing Permit — Mulgabbie North Project HYDROGEN

1. Alexander Holm & Associates. (2019). Environmental Assessment: Proposed Seismic Survey
Area. Prepared for Saracen Gold Mines. Dated February 2019.

2. Alexander Holm & Associates. (2020). Environmental Assessment: Relief Hill Survey Area.
Prepared for Saracen Gold Mines. Dated February 2020.

3. Terrestrial Ecosystems. (2025). Basic vertebrate fauna survey and assessment of Mulgabbie
North Project Area. Prepared or Mulgabbie North Project Area. Dated April 2025.

4. NVS (2025), Reconnaissance Flora and Vegetation Survey of the Mulgabbie Project Borefield
and Access Roads — December 2024, Native Vegetation Solutions. Prepared for OzAurum
Resources Ltd. Final V2.1. Dated February 2025.

consultants
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ENVIRONMENTAL ASSESSMENT:

PROPOSED SEISMIC SURVEY AREA

SARACEN GOLD MINES

Alexander Holm & Associates
Natural Resource Management Services

February 2019






Alexander Holm & Associates Seismic Area Flora Fauna Survey 2019
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SUMMARY

This report for Saracen Gold Mines Pty Ltd covers environmental assessments to support
clearing applications within a 4300ha area associated with a seismic survey in the Carosue
dam area approximately 115km north east of Kalgoorlie.

The environmental assessment had three components:
e A reconnaissance vegetation and flora survey from January 7 -12, 2019.
e A reconnaissance fauna survey from January14-17, 2019.
e A targeted flora survey for Eremophila arachnoides subsp. tenera from February
4- 13, 2019.

Rainfall during winter in 2017 and 2018 was well below average (Figure 2). There were
late winter rains in 2018 and as a result, some biannual herbs and grasses persisted from
preceding seasons and were readily identified at the time of survey. There were few
annual species.

Seventy-two inventory sites were assessed during the reconnaissance vegetation and flora
survey which provided systematic coverage of the area and encompassed variations in
photo-pattern. A systematic assessment of land-type, geology, relief, soil type and
vegetation at each site enabled the area to be mapped into readily-identifiable land units.

Thirteen land units were identified, and eleven associated vegetation communities
described. Approximately 40% of the survey area is occupied by plains supporting acacia
shrublands with sparse overstoreys of eucalypts and casuarina. Chenopod shrublands
occur on approximately 25% of the area either on calcareous plains or alluvial plains.
Sand plains and sandy rises occupy 4% of the area and typically support spinifex tussock
grasslands with sparse eucalypt overstoreys. Low hills and rises on laterite, basalt or felsic
rocks occupy the remainder.

One hundred and twenty-nine flora taxa representing 26 families were found during the
reconaisance survey. Chenopodiaceae accounted for 24 taxa, Fabaceae 19 taxa and
Scrophulariaceae 17 taxa. There were four sterile specimens which were identified to
genera level. Flora species composition and vegetation communities are typical of the area
and not considered to be unusually diverse.

No listed species of rare or critically endangered flora were found during this survey and
no records of Declared Rare Flora (DRF) in or nearby the survey area. Three populations
consisting of over 2500 plants of Eremophila arachnoides subsp. tenera, a Priority 1 listed
taxa (P1), were located within the survey envelope during the follow-up targeted flora
survey. Priority flora are under consideration for listing as threatened species and as such
require protection until their status is decided.

The collection of the following species at this location indicates a significant extension of
their known distribution range:
e FEucalyptus oleosa subsp. cylindroidea
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e Thryptomene kochii
e Sclerolaena glabra

No taxa are considered to be locally endemic.

No alien to Western Australia (weed) species were located during survey although
Carthamus lanatus (saffron thistle) was noted growing along road verges.

Approximately 17% of the survey area is occupied by alluvial plains where moderate soil
erosion is evident and are rated as moderately vulnerable to erosion. These alluvial
systems support “Plain mixed halophyte low shrublands” and “Plain eucalypt chenopod
woodland” vegetation communities which are degraded through over grazing. While,
disturbance to alluvial plains has the potential to increase sediment discharge to drainage
tracts down-slope and ultimately, and through extreme events, to Lake Rebecca, the
proposed strip clearing is unlikely to result in significant increases in sediment discharge.

The survey landscape mainly drains via overland flow to a main drainage which flows into
Lake Rebecca 5 km to the north. Southern areas drain southerly through various drainage
systems again to Lake Rebecca. Lake Rebecca is a major wetland with local and regional
significance. Survey lines will intercept these watercourses.

Malleefowl are active in the survey area. There were three sightings of birds during this
survey and active mounds have been found in previous studies. Malleefowl is probably
more abundant to the west where there are extensive sandy soils associated with land unit
1d and 4d occupying about 4.5% of the survey area. They may also be more abundant in
rocky hills and low rises collectively occupying 17% of the survey area. Malleefowl
mounds are of importance for the birds, whether or not they are active or recently-used.

Large Eucalypt trees, common in land unit 5b, may support nesting by the Peregrine
Falcon (and other birds).

There are no Threatened Ecological Communities (TECs) within the north east Goldfields
subregion and no Priority Ecological Communities within or adjacent to the survey area.
No conservation areas are nearby.

It is recommended that, in planning and implementing seismic operations within the
survey area, the proponent:

1. Avoids disturbance to Eremophila arachnoides subsp. tenera.

2. Undertakes a Malleefowl survey especially within land units 1a, 1b, 1c, 1d, 2a and
2b and avoids disturbance within 50m of active Malleefowl nests during nesting
and incubation.

3. Installs signage on access roads to the exploration area if Malleefowl are seen or

suspected.

Avoids destruction of mature Eucalyptus trees with nesting hollows.

Takes measures to minimise erosion through soil disturbance and concentration

of overland water flows on vulnerable land units, especially alluvial plains (land

unit 5a and 5b).

6. Awvoids disturbance to the main drainage channel (land unit 6).

ok~
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SCOPE OF WORKS

Alexander Holm & Associates were contracted by Saracen Gold Mines Pty Ltd (Saracen)
to conduct the following surveys in the Carosue Dam area. Bamford Consulting
Ecologists (BCE), were sub-contracted by Alexander Holm & Associates to undertake and
report on the fauna component of the assessment.

Saracen operates the Carosue Gold Mine and is proposing intensive exploration around its
existing mine. A siesmic survey is proposed over a 4300ha area requiring clearing of 3m
wide access-lines at 90m spacing. Parts of this area have been covered by earlier
environmental assessments. The current assessment envelope covers the balance of
3136ha.

Part A: An environmental assessment to include:

e A rreview of available information on likelihood of a) presence of threatened (rare)
or priority plant species and b) threatened plant communities in the general search
area.

e A reconnaissance level fauna, flora and vegetation survey.

e An assessment of landscape stability and condition.

A description of land units and relate information on fauna, flora, vegetation
communities and landscape stability to these units.

A map of land units and associated vegetation communities.

A report on findings within a local and regional context

An assessment of the proposal in relation to impacts on fauna.

An assessment of the proposal against clearing principles.

The scope of works is to comply with Western Australian Environmental Protection
Authority (EPA) objectives for protection of the environment specifically to “ensure that
flora and vegetation surveys provide sufficient information to address both biodiversity
conservation and ecological function values within the context of the type of proposal
being considered” and to “enable an assessment of impacts on the conservation values and

status of the site in a regional and local context” (Environmental Protection Authority,
2004).

The work takes into account the following surveys that are either within or adjoin the
proposed project envelope and will produce a unified landunit/ vegetation association map
to cover these surveys:

e Mattiske Consulting Pty Ltd (2010) Flora and vegetation survey of the proposed

airstrip.

e Mattiske Consulting Pty Ltd (2010) Flora and vegetation survey of the Karari pit
extension.

e Alexander Holm & Associates (2010)Environmental assessment-proposed
expansion of Whirling Dervish mine.

e Alexander Holm & Associates (2012b) Environmental assessment — proposed
expansion of Tailings Storage Facility.
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In addition, information on fauna was available from a number of previous studies in
the area. These include:

e Alexander Holm and Assoc. (2017). Malleefowl survey of proposed airstrip.
Saracen Gold Mines.

e Coffey environments (2010). Level 1 vertebrate fauna survey for the Carosue
Dam Project, Saracen Gold.

e Biologic. (2010). Level 1 survey for a proposed pipeline from GGT to Carosue
Dam and powerline from Black Swan to Carosue Dam. Tropicana JV and
Saracen Gold Mine Pty Ltd.

e Henry-Hall et al. (1990). Report on survey of Goongarrie Nature Reserve.

e ABRS (2013). Bush Blitz; Biological survey of Credo Station Reserve WA.

Part B: A targeted survey to locate, record and map the extent of populations of
Eremophila arachanoides subsp. tenera, a Priority 1 taxon, within and adjacent to habitats
identified during the reconnaissance survey.
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REGIONAL OVERVIEW

Regional setting

Carosue Dam TSF is approximately 115 km north east of Kalgoorlie Boulder, and south
east of Lake Rebecca (Figure 1). It is within the north-eastern Goldfields region,
Kalgoorlie-Boulder local government area, and partly within unallocated crown land
(UCL), Gindalbie and Pinjin pastoral leases. It is located in the south-east of Eastern
Murchison (MUR 1) bio-geographic subregion and adjacent to Shield and Eastern
Goldfields bio-geographic sub-regions (Cowan 2001, Desmond, Cowan and Chant 2003).

The most extensive land use in the region is pastoralism and over 80% of this region is
pastoral leasehold. Most of the remainder is unallocated crown land and less than 1% is
set aside for nature conservation.

AT PG i o L adn S I R o e My 9
Figure 1: Survey area (in pink) in relation to Lake Rebecca and Kalgoorlie Boulder
in the south west.
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Climate

Rainfall in the region is unreliable and inconsistent. Winter rainfall consists of light
showers from April to October. Significant summer rainfall events originating from the
north-west as tropical cyclones are most likely between January and March. The highest
recorded daily rainfall at Kalgoorlie is 177.8 mm (in February) and 92.6 mm (in January)
at Laverton. For Kalgoorlie, one in one hundred years rainfall events of 1 hour and 72
hours are estimated to result in 43 and 173 mm of rain respectively. (Data from
www.bom.gov.au).

The average potential pan evaporation rate at Carosue Dam is approximately 2800 mm per
1
annum-.

Winds are mostly light easterlies.

Topography and drainage

Landform patterns in the general area comprise extensive sand plain, sub-parallel
greenstone belts and breakaways with often extensive lower pediments which give way to
level to very gently inclined sheet flood plains. Relief is subdued. There are no major
river systems. South-east trending, broad, saline, palaeo-drainage systems traverse the
region and are defining features of the Yilgarn block of south-western Australia (Gentilli,
1979). These drainage systems have very low gradients and contain playa lakes including
Lake Rebecca, Carey and Raeside. Lakes form local depo-centres with poorly developed
radial drainage systems. During occasional intense rainfall events lakes may fill, and in
very rare events some may overflow, link-up and discharge to the Nullarbor Plain through
Ponton Creek (Pringle, Van Vreeswyk & Gilligan, 1994).

Hydrogeology

Groundwater occurs throughout the region within sparse fractures in basement rocks,
within the weathering profile, and in alluvial sediments. Regional water table elevations
vary from around 350 m above sea level around Lake Raeside to 400 — 450 m above sea
level around Lake Carey and are generally 30 to 100 m below surface. Groundwater
recharge occurs from major, but infrequent, rainfall events, mainly on drainage divides,
and locally at site specific intake areas such as drainage lines or sandplains and dune
fields. Groundwater is in hydraulic continuity and flows from drainage divides towards
palaeo-drainages and then south-easterly toward the Nullarbor Plain. Groundwater
beneath catchment divides occurs as lenses of less than 5000 mg/l TDS which are
superimposed on a regional field of saline groundwater with linear bodies of hypersaline
groundwater along palaeo-drainages, and local brine pools associated with salt lakes.

Vegetation and soils

The region lies within the Eremaean botanical province, mainly in the Austin botanical
district, with the eastern edge approaching the Helms botanical district (Beard, 1976).
Lake Ballard/Lake Rebecca form a major vegetation divide with characteristic Acacia
aneura (mulga) low woodlands associated with red loams over siliceous hardpan to the
north and low woodlands of mixed mulga and Casuarina obesa (black oak) and

L http://www.bom.gov.au/cqi-bin/climate/cgi bin scripts/evaporation.cqi.
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Eucalyptus species on alkaline and calcareous soils to the south. Spinifex hummock
grassland with eucalypt overstory on sand plain is common. Halophytic vegetation occurs
throughout the region on palaeo-drainage systems, breakaways and on some stony and
alluvial plains. Highly saline soils support Atriplex (saltbush), Maireana (bluebush) and
Tecticornia (samphire) shrublands, while less saline soils support eucalypt or mulga with
saltbush or bluebush understoreys.

The most common vegetation associations in the region include Beard Vegetation
Association 20 (Low woodland: mulga mixed with Casuarina obesa and Eucalyptus spp.),
110 (Hummock grassland, shrub steppe and red mallee over spinifex) and 389 (Succulent
steppe with open low woodland; mulga over saltbush) (Table 1).

Table 1: Vegetation associations (Beard, 1976) in project area in comparison with
South Laverton area (SLA), total area in WA and area within conservation reserves

SLA Reserve  Western Australia

ngn Description Area Priority  Area  within reserve
km? km? km? %
20 Low woodland; mulga mixed with Casuarina obesa and 7892 L 13045 2173 16.7
Eucalyptus spp.
24 Low woodland; Casuarina obesa 15.2 L 265.6 2.4 0.9

110  Hummock grassland; shrub steppe and red mallee over 356 M 4746 1201 25.3
spinifex

389  Succulent steppe with open low woodland; mulga over 2344 M 6465 230 3.6
salt bush

529  Succulent steppe with open low woodland; mulga and 46.6 H 102.8 0.1 0.1
sheoak over salt bush

L*: Low; M: Medium; H: High priority for reservation
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ASSESSMENT METHODOLOGY

Assessment personnel

The work was managed and conducted by Dr Alexander Holm (Alexander Holm &
Associates). Dr Holm is an ecologist with over 35 years experience in arid environments
and Goldfield regions and an accredited environmental consultant with the Environmental
Consultants Association of Western Australia.

Mr Andrew Mitchell was assisting botanist to Western Australian Department of
Agriculture’s rangeland surveys, senior author of “Arid Shrubland Plants of Western
Australia” (Mitchell and Wilcox 1994) and recently retired botanist with AQIS (Australian
Quarantine and Inspection Service). Mr Mitchell provided off-site assistance in expert
identification of flora specimens collected in the field and preliminary land unit mapping.

Mr Geoffrey Eliot was soil and landscape technician for the Western Australian
Department of Agriculture’s rangeland surveys and has over 20 years experience in
Western Australian arid regions.

Field work for the vegetation and flora surveys was conducted by Mr Eliot and Dr Holm.

The identity of priority flora taxa Eremophila arachanoides subsp. tenera was confirmed
by Mr Andrew Brown, recently retired botanist at the Western Australian Herbarium and
author of “A field guide to the Eremophilas of Western Australia” (Brown and Buirchell
2011)

Dr Mike Bamford is a wildlife biologist, scientific illustrator and science communicator
and with his wife Mandy, he has operated Bamford Consulting Ecologists since the mid
1980s. The business specialises in fauna investigations for Environmental Impact
Assessment and to meet conditions of approval, such as monitoring of impacts and
monitoring of rehabilitation. Some work is also done on environmental education and
interpretation. Mike has extensive experience in the south-west of Western Australia,
Western Australia’s Goldfields, Pilbara, Kimberley, the Western Deserts, the Northern
Territory, Christmas Island and far north Queensland.

Dr Barry Shepherd is an ecologist with more than 20 years working as an environmental
consultant. Barry’s core skills are around environmental and ecological impact
assessment, and environmental approvals. Around this experience, he has conducted a
large number of environmental baseline survey for birds, bats, small mammals and
herpetofauna, and specialises in marine mammals and bats. He is also experienced in line
transect population studies (Distance). Barry has undertaken extensive analysis of bat
echolocation and calls and is competent on most ultra-sonic detection systems. Barry has
written a large number of baseline survey reports, impact assessments and environmental
approval documentation.

Field work for the fauna survey was conducted by Drs Bamford and Shepherd.
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Timing of survey and seasonal conditions

Vegetation and flora reconnaissance survey from January 7 -12, 2019.
Fauna reconnaissance survey from January14-17, 2019.
Flora targeted survey from February 4- 13, 2019.

Rainfall during winter in 2017 and 2018 was well below average (Figure 2). There were
late winter rains in 2018 and as a result, some biannual herbs and grasses persisted from
preceding seasons and were readily identified at the time of survey. On the other hand,
there were very few annual species.
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Figure 2: Monthly rainfall (mm) at Carosue Dam in comparison to averages at
Kalgoorlie airport
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Declared flora and fauna

The Department of Parks and Wildlife and the Western Australian Museum’s
“NatureMap”? was interrogated for records of all collected flora within a 40 km radius of
the study area (Attachment 1). The list was augmented by other recent searches from
nearby survey areas (Alexander Holm & Associates 2012a, Alexander Holm & Associates
2012b, Alexander Holm & Associates 2012c, Alexander Holm & Associates 2012d).

Thryptomene eremaea, a Priority 2 taxon, is recorded in NatureMap as being located
within 40km of the study area. It is an erect open shrub, 0.5 to 1.5m high, producing pink
or white flowers from July to September and grows on red or yellow sands on sandplains
and shallow sandy soils over granite.

Eremophila arachnoides subsp. tenera, a Priority 1 taxon, was recorded by Alexander
Holm and Associates (2012d) in an adjacent survey during 2012.

Declared flora and fauna listed on Commonwealth Department of Environment and
Energy database of threatened species were identified within a 100km radius of the study
area using the protected matters search tool3 (Attachment 2).

Gastrolobium graniticum is classed as Endangered under the EPBC Act 1999 and as a
Declared Rare taxa under the Wildlife Conservation Act 1950 [WA]. This member of the
Fabaceae is an erect shrub 0.9 to 1.2 m high with purple branches, and ovate leaves 2.5 to
6 cm long. The distribution of this species is restricted to the Kalgoorlie ad Coolgardie
districts where it is found in sandy or sandy loam soils near granite rocks.

Records of bird observations in Australia, 1998-2019 from BirdLife Australia Atlas
Database (Birdlife Australia) within a 40km radius of the study area.

Records of biodiversity data from multiple sources across Australia from Atlas of Living
Australia and within a 40km radius of the study area.

Significant conservation fauna which may be present in the survey area, include one
reptile, 19 birds and two mammals. The single reptile is a Priority 2 skink that may occur
under leaf-litter around trees and mallee. The majority (9) of the birds are waterbirds that
are either vagrants or irregular visitors and would not utilise the actual project area due to
the lack of wetlands. Most other significant birds are expected only as vagrants but three
species may use the site regularly: Malleefowl, Peregrine Falcon and Rainbow Bee-eater.
Only two significant mammals are expected, with the Central Long-eared Bat potentially
roosting in large trees, and the Brush-tailed Mulgara probably being locally extinct or
possibly being a vagrant.

Threatened and priority ecological
communities

The likelihood of presence of threatened ecological communities within the general survey
area was assessed was assessed using the protected matters search tool (Attachment 2).

2https://naturemap.dpaw.wa.gov.au/default.aspx
8 http://www.environment.gov.au/erin/ert/epbc/

10
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Other threatened ecosystems in the south-east of Eastern Murchison (MUR 1) bio-
geographic subregion, identified during “A Biodiversity Audit of Western Australia’s 53
Biogeographical Subregions in 2002”, are listed in Cowan (2001).

Priority ecological communities in the area were assessed from Department of Parks and
Wildlife listing (Version 27, June 2017).

Land systems land units and vegetation
communities

Land systems and land units were derived from a land resource survey of north eastern
Goldfields (Pringle, Van Vreeswyk & Gilligan, 1994). Land systems for the region south
of the north eastern Goldfield survey have been tentatively identified by desk-top
photographic interpretation and extrapolation (Department of Agriculture and Food WA).

Vegetation communities were established firstly with reference to those listed in Pringle et
al. (1994) where they are listed as ‘site types’, and secondly, where no comparable
community could be found, with reference to those listed in adjacent surveys of
Sandstone, Yalgoo Paynes Find (Payne et al., 1998) and Kambalda north (Payne, Mitchell
& Hennig, 1998).

Tentative land units were identified by examination of high-resolution aerial photography.
Boundaries were checked in the field, transferred to geo-referenced ortho-photo maps and
captured digitally. Vegetation communities were visually associated with each land unit.

Field survey

Reconnaissance vegetation and flora survey

The survey and reporting were conducted to comply with the EPA’s “Technical Guidance
— flora and vegetation surveys for environmental impact assessment” (Environmental
Protection Authority 2016). A reconnaissance level survey was considered appropriate in
the first instance in view of results of several vegetation and flora surveys in or adjacent to
the study area (Figure 3).

Seventy two inventory sites (relevés) were selected to 1) sample each land unit within the
survey area, 2) provide systematic coverage of the survey area, and 3) to encompass
variations in pattern within each land unit. Each inventory site was located by GPS and
the following information recorded:

e Digital photographs.

o All flora species within approximately 50 m of a central location and in the same
land unit were inventoried and voucher specimens collected of all taxa which were
also compiled within a reference field herbarium.

e Vegetation condition were visually estimated using rating scales of Environmental
Protection Authority (2016) and soil erosion compared with standard rating scales
used for rangeland surveys and described by Pringle et al. (2004).

e Vegetation community and land unit descriptions using terminology from Payne et
al. (1998).

11
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e Vegetation cover, landform, slope, relief, surface coarse fragment characteristics
and surface water flow characteristics (Anon, 2009).

e Soil characteristics (texture, reaction to acid and fragment characteristics) of A
horizon to maximum of 30cm (Anon, 2009).

These data were augmented by walking traverses by two surveyors along selected routes.
The survey aimed to:

e Locate priority or threatened flora.

e Locate species not previously recorded at inventory sites.

Locations of inventory sites, vehicle traverse (150km) and walking traverses (2.5km) are
shown in Figure 4.

. Alexander Holm &
Associates (2010)
. Mattiski (2010)

. Mattiski (2010)

[C] Alexander Holm &
Associates (2013)

Figure 3: Proposed survey area (green) and locations of existing flora and vegetation
surveys.

12
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434000 436000 428000 440000

Figure 4: Location of inventory sites (yellow) vehicle traverse (blue) and walking
traverses (red) during initial flora survey.

Targeted flora survey

Three main search areas were defined by locations of Eremophila arachanoides subsp.
tenura found during the reconnaissance survey and earlier adjoining surveys: a northern
area of about 600ha and southern areas of about 50ha and 40ha. Each area was searched
by two operators along previously defined transects approximately 25m apart using GPS
guidance to ensure a systematic coverage. Additional opportunistic traverses were done to
cover possible habitat outside the pre-defined search area. Total foot-traverse distance
was 209km.

Operators concentrated on defining population boundaries. About 40-50% of found plants
in the northern area were tagged with tape and located by GPS including all outliers. All
found plants in the southern areas were tagged and located by GPS.

13
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Additional areas outside the two main search areas, which were considered as possibilities
for occurrence of the target species, were also inspected.

Reconnaissance fauna survey

The site visit involved looking around as much of the project area as possible in daylight;
as shown in Figure 5. This enabled environmental descriptions to be prepared and
allowed opportunistic observations on fauna. Familiarity with the environment enables
interpretation of species lists from databases. Targeted searching was undertaken for two
significant species known from the general area: the Malleefowl (searching for nest
mounds, foraging signs, tracks and direct observations); and the Brush-tailed Mulgara
(searching for burrows, tracks and scats). In general, walks were unstructured and two
personnel travelled 20-40m apart, with the track determined by areas of interest and
intended to cover as much ground as possible. An exception to this was just north of the
accommodation village where systematic transects were walked across a small area to
search for Malleefowl mounds. Signs of all species observed, and other notable features
of interest were recorded.

On the evening of 14th January, between ¢.19:30 and 21:10, the surveyors conducted a
torch-light search of a rocky breakaway just north of the mine camp for nocturnal fauna.
Both surveyors carried head torches and recorded species observed or heard.

Throughout the torch-light survey, bat echolocations and calls were recorded on a hand-
held bat detector (Echo Meter Touch 2 Pro (EMT2)(Ser No: E2A00773). The EMT2 was
run from a Samsung Galaxy S7 with Echo Meter software version 2.6.5. A Wildlife
Acoustics Song Meter 4 BAT Full Spectrum (SM4BAT) was deployed next to three
settling ponds that form part of the Mine Camp’s sewerage treatment plant on the
afternoon of 14th January and retrieved on the morning of 17th January 2019. The
settling ponds were located approximately 1km due south of the Survey Area boundary
and 0.75km south of the Mine Camp. Recordings from the EMT2 and SM4BAT were
viewed in Kaleidoscope Viewer v4.5.4 from Wildlife Acoustics. More than 4,000 audio
records were obtained over the three nights of sampling indicating very high levels of bat
activity. Only a small sample was assessed to provide a preliminary list of bat fauna
supporting the Level 1 survey.

The complete fauna memo report is attached
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..........

Bat Detector

Figure 5: Vehicle traverse and walking traverses (yellow) during fauna survey.
Locations of fauna observations are indicated: BW = Boodie warrens, MFM =
Malleefowl mound
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ENVIRONMENTAL ANALYSIS

Conservation estate

Beard Vegetation Association 20 (Low woodland: mulga mixed with Casuarina obesa and
Eucalyptus spp.) is the most common vegetation association in the survey area occupying
83%. Vegetation Association 529 (Succulent steppe with open low woodland; mulga and
sheoak over salt bush) occupies 12% and the remaining 5% is Vegetation Association 24
(Low woodland; Casuarina obesa) (Beard 1976).

Vegetation Association 20 occupies approximately 13,000 km? in Western Australia of
which 16.7% is within conservation reserves and although less than 1% of Vegetation
Association 24, which occupies approximately 266 km? in Western Australia, is within
reserves, both have a low priority for conservation (Table 1). Vegetation Association 529
is very poorly conserved and has a high priority for conservation.

There are no conservation reserves within 50 km of the survey area (Appendix 1). The
closest conservation area is Bullock Holes Reserve, approximately 60 km south west.

There are no listed sites of international or national significance or wetlands of
International, National or sub-regional significance within the project area (Appendix 1)
although Lake Rebecca is considered an ecologically significant component of inter-
regional palaeo-channels.

There are no registered sites on State or National heritage registers.

Lake Rebecca is a registered mythological site.

Land systems and landforms

Approximately 55% of the survey area is occupied by plains with eucalypt woodlands
with non-halophytic undershrubs of Deadman land system; 14% consists of low
greenstone hills and stony plains, supporting chenopod shrublands with patchy eucalypt
overstoreys of Moriarty land system; 4% is sandplain of Kirgella land system and the
remainder by Leonora, Lawrence, Campsite and Gundockerta (Table 2).
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Table 2: Descriptions of land systems within the survey area (Pringle, Van Vreeswyk

& Gilligan, 1994 and Department of Agriculture and Food, WA).

Land type Land Description Soil and land
system management
Hills and ridges Lawrence Low greenstone hills ~ Narrow drainage tracts
with ironstone ridges,  are susceptible to water
supporting pearl erosion.
bluebush shrublands
with mixed eucalypt
overstoreys.
Erosional surfaces  Gundockerta Extensive gently Saline plains and adjacent
of low relief undulating plains on alluvial tracts are
weathered greenstone  susceptible to water
with stony mantles erosion.
and lower alluvial
tracts
Depositional plains Deadman Level to gently Generally not susceptible
with calcareous red undulating plains with  to soil erosion
earths casuarina-acacia
shrublands.
Moriarty Low greenstone hills  Slopes of low rises,
and stony plains, alluvial plains and narrow
supporting chenopod  drainage tracts are
shrublands with moderately susceptible to
patchy eucalypt soil erosion.
overstoreys.
Sandplain spinifex  Kirgella Extensive sandplain Prone to wildfires which
hummock with spinifex temporarily render sands
grasslands hummock grasslands  unstable.
and mulga and mallee
shrublands
Plains with saline Campsite Alluvial plains and Moderately susceptible to

alluvium

minor gently
undulating stony
upper plains with
groved eucalypt
woodlands.

erosion
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Figure 6: Land systems within the survey area (in yellow)

Land units, soil types and vegetation
communities

Land unit descriptions and mapping
Thirteen land units and associated vegetation communities and soil types are described
(Table 4).

A map of land units is overlain on an aerial photograph (Figure 7).
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Table 3: Land unit descriptions, their soil type, vulnerability to erosion and associated vegetation communities.

Land unit

Land form and soil type

Vegetation community

la. Lateritic hills

Lateritic hills with relief to 20m with slopes
up to 8%, very abundant (>90%) surface
mantles of ironstone coarse and medium
gravel and occasional quartz.

Shallow sandy loams or sandy clay loams
over calcrete or parent laterite.

Run-off source zones, nil vulnerability to
erosion.

Open mixed shrubland (PFC 6-15%)
dominated by Acacia stowardii, Dodonaea
lobulata and Ptilotus obovatus with very
sparse overstorey of Casuarina pauper,
Eucalyptus spp and occasional Acacia
incurvaneura.

“Stony ironstone acacia shrubland”
(SIAS vegetation community)

1b. Basalt hills

Basalt hills with relief to 30m, slopes from 3-
10%, abundant (50-90%) surface mantles of
coarse gravel and cobbles of basalt and
occasional quartz or calcrete.

Sandy loams less than 30cm in depth often
highly calcareous.

Run-off source zones, nil vulnerability to
erosion.

Open mixed height shrubland (PFC 25-
30%) dominated by Acacia
quadrimarginea, A. burkittii, and
Dodonaea lobulata with very sparse
overstorey of Casuarina pauper.

“Qreenstone hill acacia shrubland”
(GHAS vegetation community)
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Land unit

Land form and soil type

Vegetation community

1c. Felsic hills breakaways and footslopes

Breakaways with relief of 25m and scarp
slopes of 20%, low hills to 12m with slopes
of 5% and footslopes with slopes of 2%,
Common to very abundant (20->90% surface
mantles of medium to coarse gravel and
cobbles of felsic rocks and occasional quartz.

Skeletal sandy loams less than 15cm. Non-
calcareous.

Run-off source zones, nil vulnerability to
erosion.

Open low or mixed height shrubland (PFC
10-30%) dominated by Scaevola
spinescens, Acacia erinacea, Eremophila
scoparia and Senna artemisioides subsp.
filifolia with very sparse overstorey of
Casuarina pauper or Eucalyptus oleosa
subsp. oleosa and occasionally open
woodlands of Eucalyptus lesouefii.

“Breakaway mixed shrubland”
(BRXS vegetation community)

Broad sandy rise to 10m and slopes to 3%.
Deep sandy soils.
Most rain water inflitrates and in high

intensity rainfall sheds water to lower parts of
the landscape. Slight vulnerability to erosion.

Sparse woodlands (PFC 5 -10%)
dominated by Acacia incurvaneura and
low mallees (4 -10m) including
Eucalyptus eremicola, E.ceratocorys and
E. oldfieldii over a diverse sparse (PFC 20
-30%) shrubland (<1.5 m) with spinifex
(Triodia irritans) often dominated by
myrtaceous shrubs. Shrubs include
Eremophila forrestii subsp. forrestii,
Thryptomene kochii, Verticordia pritzelii,
Prostanthera althoferi subsp. althoferi and
Acacia effusifolia

“Sandplain mallee spinifex woodland”
(SAMA vegetation community).
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Land unit

Land form and soil type

Vegetation community

2a. Low lateritic rises

Gentle low rises with slopes to 2%, relief up
to 2 -3 m, common to very abundant (20 -
>90%) surface mantles of fine and medium
gravel of laterite with occasional calcrete and
quartz.

Sandy loams to 30cm occasionally highly
calcareous at surface and overlaying calcrete.

Run-off source zones, nil to slight
vulnerability to erosion.

Very sparse to open mid-height shrubland
(PFC 10-25%) dominated by Eremophila
forrestii, E. scoparia, Dodonaea lobulata,
Senna artemisioides subsp. filifolia and
Acacia colletioides with sparse overstorey
of Acacia incurvaneura or isolated
Casuarina pauper

“Calcareous casuarina acacia shrubland”
(CCAS vegetation community).

2b. Low rises on basalt

Gently rounded hills, rises and gentle slopes
to 7%, relief to 5 m, many to abundant
mantles (20 —-90%) fine to coarse gravels of
dolerite, ironstone, shale, quartz and calcrete.
Often with abundant cryptogams.

Shallow calcareous sandy loams over
calcrete.

Run —off source zones to lower parts of the
landscape occasionally via shallow incised
drainage channels. Nil to slight vulnerability
to erosion.

Very sparse to open (PFC 10 — 20%)
mixed height shrublands dominated by
Dodonaea lobulata, Senna artemisioides
subsp. filifolia, Acacia burkittii, Ptilotus
obovatus or less frequently, Maireana
sedifolia and Atriplex nummularia subsp.
spathulata with isolated to very sparse
overstorey of Casuarina pauper and
occasionally Acacia incurvaneura,
Grevillea nematophylla subsp.
nematophylla and/or Alectryon oleifolius

“Greenstone hill mixed shrubland”
(GHMW vegetation community).
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Land unit Land form and soil type Vegetation community

Very gently inclined to level plains (slopes Open tall acacia shrublands (PFC 10 -

<1.5%); mostly few to common (2-20%) 30%) dominated by Acacia incurvaneura.
mantles of ironstone fine gravel, calcrete A. ayersiana, A. burkittii, A. hemiteles,
nodules and quartz fragments, often abundant  A.tetragonophylla and very sparse lower
cryptogams. shrubs including Dodonaea lobulata,

Senna artemisioides subsp. filifolia, and
Deep sandy loam to sandy clay loams mostly  Ptilotus obovatus with overstoreys of
non-calcareous. isolated Casuarina pauper or Eucalyptus
oleosa subsp. oleosa.
Broad transfer zones receiving water from
upper units and shedding onto lower parts of  Plain acacia eucalypt shrubland
landscape with occasional sheet and rill (PAES)
erosion. Nil to slight vulnerability to erosion.

4b. Plains supporting acacia shrublands on hardpan.

e
1 El = -

I Gently inclined plains (slopes <1.5%); mostly  Open tall acacia shrublands (PFC 15 -
few to common (2-20%) mantles of ironstone  30%) dominated by Acacia incurvaneura.
fine to coarse gravel, calcrete nodules and A. ayersiana, A. burkittii, A. ramulosa and
quartz fragments, often abundant cryptogams. very sparse lower shrubs including
Dodonaea rigida, D. lobulata and Ptilotus
Non-calcareous sandy loams over ferruginous obovatus with overstoreys of isolated

hardpan at >30cms. Casuarina pauper or Eucalyptus oleosa
subsp. oleosa.
Broad transfer zones receiving water from “Hardpan plain mulga shrubland”

upper units and shedding onto lower parts of  (HPMS vegetation community)
landscape. Not vulnerable to erosion.
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Land unit

Land form and soil type

Vegetation community

4c. Calcareous plains supporting chenopod shrublands

Gently inclined plains (slopes 1%); mostly
very few to few (<2-10%) mantles of fine to
medium ironstone gravel, calcrete nodules
and quartz fragments.

Calcareous sandy clay loams greater than
30cms.

Broad transfer zones receiving water from
upper units and shedding onto lower parts of
landscape. Nil to slightly vulnerable to
erosion with very minor soil surface
deflation.

Open, mostly degraded Maireana sedifolia
shrubland (PFC 10-25%) with colonizing
shrubs including Senna artemisioides
subsp. filifolia, Eremophila scoparia and
Acacia burkittii and with very sparse
overstorey of Acacia incurvaneura or
Casuarina pauper.

“Plain mixed halophyte shrubland”
(PXHS vegetation community).

4d. Spinifex sandplain

Extensive level to gently sloping sand plain
(slopes 0 -2%) with sandy or slightly crusted
soil surfaces and abundant patchy litter.
Deep sandy loam.

Moderate vulnerability to wind erosion if
cover removed.

Fire susceptible.

Fire-climax community. Very sparse (PFC
5%) eucalypt woodland (6 -10m) of
Eucalyptus yilgarnensis and Eucalyptus
oleosa subsp. oleosa over mixed height
(0.5 —4m), very sparse (PFC 5 -15%)
shrubs including, Acacia colletioides. A.
ramulosa, A.burkittii, Eremophila
caperata and Westringia rigida and
variable density (PFC 5-50%) Triodia
irritans.

“Sandplain mallee spinifex woodland”
(SAMA vegetation community).
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Land unit

Land form and soil type

Vegetation community

5a. Alluvial plains supporting chenopod shrublands.

Near level to gently sloping (slopes <1 -1%)
plains with very few to common surface
mantles (<2 — 20%) of fine and medium
gravels of quartz, ironstone and calcrete
nodules. Common to abundant cryptogams.

Sandy clay loam often calcareous especially
at depth.

Subject to occasional shallow sheet flow,
occasionally more concentrated. Stripped
soils surfaces common. Moderate
vulnerability to erosion.

Very sparse to open, often degraded (PFC
5 — 30%) chenopod shrublands dominated
by Maireana sedifolia M. georgei, M.
pyramidata, Atriplex vesicaria, Ptilotus
obovatus and others or in poor condition
dominated by Senna artemisioides subsp.
filifolia, Eremophila scorparia, Dodonaea
lobulata, Acacia burkittii and A. hemiteles
with isolated, occasionally clumped
overstorey of Acacia incurvaneura,
Casuarina pauper, Eucalyptus
brachycorys or E. lesouefii

“Plain mixed halophyte shrubland”
(PXHS vegetation community).

Gently sloping plains (slopes 1-2%) with
very few to few mantles (<2-10%) of fine to
medium gravels of ironstone, basalt and
quartz fragments.

Sandy clay loam, occasionally light clay,
often saline.

Subject to shallow sheet flow, occasionally
more concentrated. Stripped soil surfaces

common. Moderate vulnerability to erosion.

Open, often degraded, chenopod
shrublands dominated by either Maireana
sedifolia, Atriplex vesicaria, A.
nummularia, or Tecticornia disarticulata
and in poor condition dominated by Senna
artemisioides subsp. filifolia, Eremophila
scorparia, Acacia hemiteles, with sparse
overstorey, and groves of Eucalyptus
salmonophlioia and E. salubris.

“Plain eucalypt chenopod shrubland”
(PECW vegetation community).
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Land unit

Land form and soil type

Vegetation community

6. Drainage tracts

Gently sloping (1%) drainage tracts 50 —
200m wide with occasional minor channels,
mostly without surface mantles, and abundant
litter trains.

Sandy clay loam to sandy clay greater than
30cms.

Slight to moderate vulnerability to water
erosion.

Open to mid-close (PFC: 20 — 60%), tall
acacia shrubland and occasional thickets
dominated by Acacia incurvaneura. A.
ayersiana and A. burkittii with isolated
Eucalyptus oleosa subsp. oleosa,
Brachychiton gregorii or Casuarina
pauper or less commonly Bursaria
occidentalis. Senna artemisioides ssp.
filifolia, Grevillea nematophylla subsp.
nematophylla and Teucrium teucriiflorum.

“Drainage tract acacia shrubland”
(DRAS vegetation community)

* (PFC): Projected foliar cover
** (CCAS etc.) vegetation types see Table 6.
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Land unit areas

Approximately 40% of the survey area is occupied by plains supporting acacia shrublands
with sparse overstoreys of eucalypts and casuarina (land units 4a and 4b). Chenopod
shrublands occur on approximately 25% of the area either on calcareous plains (land unit
4c¢) or alluvial plains (land units 5a and 5b). Sand plains and sandy rises occupy 4% of the
area and typically support spinifex tussock grasslands with sparse eucalypt overstoreys.
Low hills and rises on laterite, basalt or felsic rocks occupy the remainder (Table 5).

Table 4: Area of each land unit within the extended survey area

Land

Lnit Description Hectares %
la. Lateritic hills 70.08 1.43
1b. Basalt hills 43.92 0.90
1c. Felsic hills breakaways and footslopes 166.45 3.40
1d. Sandy rises 37.85 0.77
2a. Low lateritic rises 233.41 4.77
2b. Low rises on basalt 335.56 6.85
4a. Plains supporting acacia shrublands 1327.78 27.12
4b. Plains supporting acacia shrublands on

hardpan 476.59 9.73
4c. Calcareous plains supporting chenopod

shrublands 411.70 8.41
4d. Spinifex sandplain 175.69 3.57
5a. Alluvial plains supporting chenopod

shrublands 716.20 14.63
5b. Alluvial plains supporting chenopod

shrublands and salmon gums 127.16 2.60
6. Drainage tracts 154.11 3.15
MD Mining disturbance 619.44 12.65
Total 4895.93 100.00

Vegetation communities

Fire-susceptible ‘Sandplain mallee spinifex grassland’ (SAMA) occupies central western
areas (Table 5). Elevated land units on laterite are mostly occupied by ‘Stony ironstone
acacia shrubland’ (SIAS) while lower lateritic slopes are occupied by ‘Calcareous
casuarina acacia shrubland’ (CCAS). Elevated land unit on basalt are occupied by
‘Greenstone hill shrubland’ (GHAS and GHMW) while those on felsic geology, mostly in
the south west, are ‘Breakaway mixed shrubland’ (BRXS).
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‘Plain acacia eucalypt shrubland’ (PAES) and ‘Hardpan plain mulga shrubland’ (HPMS)
occupy extensive plains throughout the central areas through which pass a significant
drainage tract occupied by ‘Drainage tract acacia shrubland’ (DRAS).

‘Plain mixed halophyte low shrublands’ (PXHS) occur on plains in northern areas and on
adjacent alluvial plains which are often degraded. The lowest parts of the landscape,
discharging overland flows to Lake Rebecca in the south, are occupied with ‘Plain
eucalypt chenopod woodland’ (PECW).

Table 5: Vegetation communities, associated land units and vulnerability to
disturbance.

VAL Description Land unit  Vulnerable

community

BRXS Breakaway mixed shrubland (N) 1c

CCAS Calcareous casuarina acacia shrubland or 2a Yes (C)
woodland (N)

DRAS Drainage tract acacia shrubland (S) 6

GHAS Greenstone hill acacia shrubland (N) 1b

GHMW Greenstone hill mixed shrubland (N) 2b

HPMS Hardpan plain mulga shrubland (N) 4b

PAES Plain acacia eucalypt shrubland (new) 4a

PECW Plain eucalypt chenopod woodland (N) 5b Yes

PXHS Plain mixed halophyte low shrublands 4c 5a Yes (C)
(N)

SAMA Sandplain mallee spinifex woodland (N) 1d 4d

SIAS Stony ironstone acacia shrubland (N) la

*(N)(Pringle, Van Vreeswyk & Gilligan, 1994); (S) (Payne, Van Vreeswyk, Pringle,
Leighton and Hennig 1998) (C) (Cowan, 2001)

Vegetation and soil condition

The survey area has been disturbed by recent and historic mining activity and is mostly
within a pastoral lease and has been grazed. Vehicle tracks, cut lines and pastoral fences
cross the area.

Land units supporting chenopod vegetation, preferentially grazed by livestock, are mostly
degraded and few areas are in good condition (Table 6). Spinifex communities (SASP) on
sandplains and sandy rises are not suitable for grazing and are in excellent condition.

Hills on laterite, basalt and felsic geology are mostly in excellent condition. (Table 5)
while lower slopes on laterite and basalt are often in poorer condition.

Minor to moderate soil erosion is evident on alluvial plains (land unit 5a and 5b) and these
land units are rated as moderately vulnerable to erosion (Table 6). Other land units are
mostly rated nil or slight vulnerable to soil erosion and only small areas on these units are
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slightly eroded (Table 7). Spinifex sand plain and rises are susceptible to wind erosion

following fire.

Table 6: Vegetation and soil surface condition ratings for each land unit

Land unit Vulnerability Erosion status Vegetation condition
to erosion
la. Lateritic hills Nil 100% nil 100% excellent
1b. Basalt hills Nil 100% nil 100% excellent/v.good
1c. Felsic hills breakaways  Nil 100% nil 100% excellent/good
and footslopes
1d. Sandy rises Slight 100% nil 100% excellent
2a. Low lateritic rises Nil -slight 100% nil to 80% excellent/good
minor 20% poor
2b. Low rises on basalt Nil -slight 93% nil to minor  50% excellent/good
7% moderate 50% poor
4a. Plains supporting acacia  Nil -slight 94% nil to minor  75% excellent/good
shrublands 6% moderate 25% poor
4b. Plains supporting Nil 100% nil to 100% excellent/good
acacia shrublands on minor
hardpan
4c. Calcareous plains Nil -slight 83% nil to minor  17% good
supporting chenopod 17% moderate 17% poor
shrublands 66% degraded
4d. Spinifex sandplain Moderate 100% nil to 100% excellent/
minor v.good
5a. Alluvial plains Moderate 71% nil to minor  14% good
supporting chenopod 29% moderate 29% poor
shrublands 57% degraded/
completely degraded
5b. Alluvial plains Moderate 67% nil to minor  33% good
supporting chenopod 33% moderate 29% poor
shrublands and salmon 28% degraded
gums
6. Drainage tracts Slight to 60% nil 60% excellent/good
moderate 40% minor 20% poor
20% degraded
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Threatened ecosystems and wetlands.

Threatened and priority ecological communities

There are no identified threatened ecological communities (TECs) on Saracen tenements
or in the entire MUR1 biogeographic subregion (Cowan, 2001).

There are no listed priority ecological communities (PECs) in the area.

Ecosystems at risk

Cowan, (2001) lists PXHS vegetation community (Plain mixed halophyte low shrublands)
as an ecosystem at risk to disturbance (Table 5). PXHS vegetation community is
associated with land unit 5a, 57% of which was degraded through over grazing. This
current survey also identifies PECW (Plain eucalypt chenopod woodland) as an ecosystem
at risk in that over 50% is in poor or degraded condition. PXHS and PECW occur on land
unit 5a and 5b which are moderately vulnerable to erosion and erosion is evident (Table
6).

Significant wetlands

There are no nationally significant wetlands in the area (Appendix 1). Lake Rebecca is a
major wetland with local and regional significance.

Riparian vegetation

The survey landscape mainly drains via overland flow to a main drainage tract (land unit
6a) which flows into Lake Rebecca 5 km to the north. Southern areas drain southerly
through various drainage systems also to Lake Rebecca.

Flora

General

One hundred and twenty-nine flora taxa representing 26 families were found during the
reconaisance survey (Table 7). Chenopodiaceae accounted for 24 taxa, Fabaceae 19 taxa
and Scrophulariaceae 17 taxa. There were four sterile specimens which were identified to
genera level.

An additional 14 taxa were found on the sandy rises of land unit 1D during the November
2013 survey (Table 7).

A list of species within each family found at each inventory site is presented in
Attachment 3. Species typifying the survey area include: Acacia tetragonophylla,
Scaevola spinescens; Ptilotus obovatus, Acacia burkittii, Casuarina pauper, Dodonaea
lobulata and Senna artemisioides subsp. filifolia, all present on at least 70% of sites.

Local endemics
No taxa are considered to be locally endemic.
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Range extension

The collection of the following species at this location indicates a significant extension of
their known distribution range:

e Eucalyptus oleosa subsp. cylindroidea
e Sclerolaena glabra
e Thryptomene kochii

Declared weed species

No alien to Western Australia (weed) species were located during survey although
Carthamus lanatus (saffron thistle) was noted growing along road verges.
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Table 7: List of flora taxa found during field survey in January 2019 and on land unit 1D during field survey in November 2012.

Land units
Family Taxa 1A 1B 1C 1D 2A 2B 4A 4B 4C 5A 5B 6
Amaranthaceae Ptilotus obovatus y y y y y y y y y y y
Apocynaceae Alyxia buxifolia y y y y y
Apocynaceae Marsdenia australis y y y y y y y y y y
Asteraceae Brachyscome ciliaris y y y y
Asteraceae Brachyscome trachycarpa y
Asteraceae Cratystylis subspinescens y y y y
Asteraceae Minuria cunninghammii y y
Asteraceae Olearia exiguifolia y y
Asteraceae Olearia muelleri y y y y y y y y y
Asteraceae Vittadinia eremaea y y
Boraginaceae Halgania cyanea y y
Boraginaceae Halgania erecta*
Casuarinaceae Allocasuarina helmsii
Casuarinaceae Casuarina pauper y y y y y y y y y y
Chenopodiaceae  Atriplex bunburyana y y y y y y
Chenopodiaceae  Atriplex nummularia subsp. spathulata y y y y y y y y y y
Chenopodiaceae  Atriplex vesicaria y y y y y
Chenopodiaceae  Chenopodium gaudichaudianum y y y y y y
Chenopodiaceae  Enchylaena lanata y y y y y y
Chenopodiaceae  Enchylaena tomentosa var. tomentosa y y y y y y y
Chenopodiaceae  Enchyleana x Maireana hybrid y y y y
Chenopodiaceae  Eriochiton sclerolaenoides y
Chenopodiaceae  Maireana georgei y y y y y y y y y
Chenopodiaceae  Maireana pentatropis y y y y y y y
Chenopodiaceae  Maireana planifolia y y
Chenopodiaceae  Maireana pyramidata y y y y
Chenopodiaceae  Maireana sedifolia y y y y y y y y y
Chenopodiaceae  Maireana tomentosa y y y
Chenopodiaceae  Maireana triptera y y y y y y y y
Chenopodiaceae  Rhagodia drummondii y y y y y y y
Chenopodiaceae  Rhagodia eremaea y y y y y y y y y
Chenopodiaceae  Salsola australis y y
Chenopodiaceae  Sclerolaena cuneata y
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Land units
Family Taxa 1A 1B 1C 1D 2A 2B 4A 4B 4C 5A 5B 6
Chenopodiaceae  Sclerolaena diacantha y y y y y y y y y
Chenopodiaceae  Sclerolaena gardneri y y y
Chenopodiaceae  Sclerolaena glabra y y
Chenopodiaceae  Sclerolaena obliquicuspis y y
Chenopodiaceae  Tecticornia disarticulata y y
Convolvulaceae  Convolvulus clementii y y
Convolvulaceae  Duperreya commixta® Y
Euphorbiaceae Bertya dimerostigma* Y
Fabaceae Acacia aptaneura y y y y y
Fabaceae Acacia ayersiana y y y y y y y
Fabaceae Acacia burkittii y y y y y y y y y y y
Fabaceae Acacia caesaneura y y y
Fabaceae Acacia effusifolia* Y
Fabaceae Acacia erinacea y y
Fabaceae Acacia hemiteles y y y y y y y y y
Fabaceae Acacia incurvaneura y y y Y y y y y y y y
Fabaceae Acacia kempeana y y y y
Fabaceae Acacia ligulata y y y y
Fabaceae Acacia nyssophylla y y y y y y y y y
Fabaceae Acacia oswaldii y y y y y y y y y
Fabaceae Acacia quadrimarginea y
Fabaceae Acacia ramulosa var. linophylla y y y y y y
Fabaceae Acacia sibirica y y y y y y y
Fabaceae Acacia tetragonophylla y y y Y y y y y y y y y
Fabaceae Senna artemisioides subsp. filifolia y y y y y y y y y y y
Fabaceae Senna artemisioides subsp. x artemisioides y y y y y y y
Fabaceae Senna cardiosperma y y
Fabaceae Templetonia incrassata y y y y y
Frankeniaceae Frankenia interioris y y y y
Goodeniaceae Scaevola spinescens y y y y y y y y y y y
Lamiaceae Physopsis viscida
Lamiaceae Prostanthera althoferi subsp. althoferi y Y y y y y y
Lamiaceae Teucrium disjunctum y
Lamiaceae Teucrium teucriiflorum y y y y y
Lamiaceae Westringia rigida Y y
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Land units
Family Taxa 1A 1B 1C 1D 2A 2B 4A 4B 4C 5A 5B 6
Loranthaceae Amyema fitzgeraldii y y y
Loranthaceae Amyema gibberula var. gibberula y y y
Loranthaceae Amyema preissii y
Loranthaceae Lysiana casuarinae y y y
Malvaceae Abutilon cryptopetalum y
Malvaceae Abutilon otocarpum y
Malvaceae Brachychiton gregorii y y y y y y
Malvaceae Sida calyxhymenia y y y
Malvaceae Sida intricata y y y
Malvaceae Sida sp. Excedentifolia (J.L. Egan 1925) y
Malvaceae Sida spodochroma y y y y
Myrtaceae Aluta aspera subsp. aspera® Y
Myrtaceae Calytrix sp. y
Myrtaceae Enekbatus cryptandroides® Y
Myrtaceae Eucalyptus ewartiniana y
Myrtaceae Eucalyptus ceratocorys* Y
Myrtaceae Eucalyptus concinna y y y
Myrtaceae Eucalyptus eremicola* Y
Myrtaceae Eucalyptus eremicola subsp peeneri y
Myrtaceae Eucalyptus lesouefii y y y
Myrtaceae Eucalyptus oldfieldii* Y
Myrtaceae Eucalyptus oleosa subsp. cylindroidea* Y
Myrtaceae Eucalyptus oleosa subsp. oleosa y y y y y
Myrtaceae Eucalyptus salmonophloia y y
Myrtaceae Eucalyptus salubris y y
Myrtaceae Eucalyptus yilgarnensis y
Myrtaceae Melaleuca hamata y
Myrtaceae Thryptomene kochii* Y
Myrtaceae Verticordia pritzelii* Y
Pittosporaceae Bursaria occidentalis Y y y y
Pittosporaceae Marianthus bicolor* Y
Pittosporaceae Pittosporum angustifolium y
Poaceae Aristida contorta y y
Poaceae Astrostipa sp. y y y y y y
Poaceae Austrostipa elegantissima y y y y y y y
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Land units
Family Taxa 1A 1B 1C 1D 2A 2B 4A 4B 4C 5A 5B 6
Poaceae Austrostipa eremophila y
Poaceae Enneapogon avenaceus y y y
Poaceae Enneapogon caerulescens y y
Poaceae Enneapogon polyphyllus y
Poaceae Eragrostis eriopoda y y y
Poaceae Monachather paradoxus y y
Poaceae Paspalidium constrictum y y y y y
Poaceae Thyridolepis sp y
Poaceae Triodia irritans Y y
Proteaceae Grevillea juncifolia subsp. juncifolia* Y
Proteaceae Grevillea nematophylla subsp. nematophylla Y
Proteaceae Hakea preissii y y
Pteridaceae Cheilanthus sieberi subsp. sieberi y y
Rubiaceae Psydrax suaveolens y Y y
Rutaceae Phebalium canaliculatum y y Y y y y y
Santalaceae Exocarpos aphyllus y y y
Santalaceae Santalum acuminatum y
Santalaceae Santalum spicatum y y y y y y y y y y
Sapindaceae Alectryon oleifolius subsp. canescens y y y y y y y y y
Sapindaceae Dodonaea amblyophylla* Y
Sapindaceae Dodonaea lobulata y y y y y y y y y y y
Sapindaceae Dodonaea rigida y y y y y y
Scrophulariaceae  Eremophila alternifolia y y y y
Scrophulariaceae  Eremophila arachnoides subsp. tenera y y
Scrophulariaceae  Eremophila caperata
Scrophulariaceae  Eremophila decipiens subsp. decipiens y y Y y y y y y y y y
Scrophulariaceae  Eremophila eriocalyx y y y y y y y y
Scrophulariaceae  Eremophila forrestii subsp. forrestii Y y y y
Scrophulariaceae  Eremophila georgei y y y y y y y
Scrophulariaceae  Eremophila glabra subsp glabra y y y y y y y y
Scrophulariaceae  Eremophila granitica Y y y y
Scrophulariaceae  Eremophila latrobei subsp. latrobei y y y y y y y
Scrophulariaceae  Eremophila longifolia y y y y y y
Scrophulariaceae  Eremophila maculata y
Scrophulariaceae  Eremophila metallicorum y y y y y
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Land units
Family Taxa 1A 1B 1C 1D 2A 2B 4A 4B 4C 5A 5B 6
Scrophulariaceae  Eremophila oldfieldii subsp. angustifolia y y y y y y y y y
Scrophulariaceae  Eremophila oppositifolia subsp. angustifolia y y y y y y
Scrophulariaceae  Eremophila scoparia y y y y y y y y
Scrophulariaceae  Eremophila sp y y
Solanaceae Lycium australe y
Solanaceae Solanum nummularium y y y
Solanaceae Solanum lasiophyllum y y y y y y y y
Violaceae Hybanthus floribundus subsp. curvifolius y
Zygophyllaceae  Roepera aurantiaca subsp. aurantiaca y
* 2013 survey
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Threatened and priority flora

There are three threatened flora taxa (WA Wildlife Conservation Act 1950 — Wildlife
Conservation (Rare Flora) Notice 2010(2) likely to occur in the general area: Thryptomene
wittweri, Eucalyptus articulata and Gastrolobium graniticum which is also an endangered
species under the Commonwealth EPBC Act (Table 2).

No threatened (rare) or endangered flora taxa were found during reconaissance or targetted
surveys.

Eremophila arachnoides subsp. tenera (P1) was located at:

Northern area of approximately 125ha containing about 2500, mostly adult, plants
(Figure 8). The vast majority of these are located on land unit 5a: Alluvial plains
supporting chenopod shrublands.

A southern area of approximately 3.4ha containing 28 adult plants.

A southern area of approximately 3.4ha containing 13 adult plants.

A southern area of approximately 1.2ha containing 5 adult plants

Two singletons in the southern area.

Southern areas shown in Figure 9 and all occuring on land unit 5b: Alluvial plains
supporting chenopod shrublands and salmon gums.

It is likely that other populations exist in similar land units to the south of the survey area.

Eremophila arachnoides subsp. tenera
P1
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Figure 9: Location of Eremophila arachnoides subsp. tenera (yellow dots) and search
traverses (black lines) in the southern area.
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Fauna

Conservation significant fauna

Malleefowl

Malleefowl are active in the survey area. There were three sightings of birds during field
work for this survey and active mounds have been found in previous studies (Coffey
Environment 2010, Alexander Holm and Assocites 2012d), and in the airport area just to
the west. Several Malleefowl mounds were found during this survey but most were long-
inactive (Figure 5). The species is therefore clearly resident, but density of mounds is
low. Furthermore, several mounds were very small, little more than small pits with a
slightly raised edge of excavated soil, and it is unlikely they had ever been used for
breeding; possibly they were dug by young males. These tended to be in heavy loamy-
clay soils which are not usually the preferred substrate, with sands and gravels generally
favoured. Malleefowl is probably more abundant to the west where there are extensive
sandy soils associated with land unit 1d and 4d together occupying about 4.5% of the
survey area. They may also be more abundant in rocky hills and low rises (land unit 1a,
1b, 1c 2a and 2b) collectively occupying 17% of the survey area.

Peregrine Falcon

Peregrine Falcon were not observed but are a widespread species and considered likely to
be a regular visitor if not resident. It could also breed in tall eucalypts in the area,
probably by utilising old nests of the Australian Raven.

Rainbow Bee-eater.

This species is only considered of local significance but was formerly listed as Migratory
under legislation. It is still considered locally significant as it is a true migrant and breeds
in burrows in the area, making it vulnerable to disturbance and predation. It will also
often nest along tracks, increasing its vulnerability.

Habitat

The sandy soils supporting spinifex and mallee in the south-west (land units 1d and 4d)
are likely to be rich in reptiles as the soils allow for burrowing and the spinifex provides
abundant cover. Such areas are also likely to be rich in shrubland-dependent birds and
some small mammals. During the site inspection, it was noted that the transition between
eucalypt woodland and acacia shrublands appeared to be rich in birds; south of the current
operations this is where species such as the Red-capped Robin, White-eared and Brown-
headed Honeyeaters and White-browed Babblers were observed. It was also where a
Malleefowl was seen. Tall shrublands of acacia with little understorey, found across large
areas of loamy-clay soils (land unit 4a and 4b), are probably less rich in species. The low
rocky hills (land units 1a, 1b, 1c) have potential for short range endemic invertebrates and
appeared to be floristically rich, so may be seasonally important for nectar-dependent
birds and invertebrates.

Impacting processes on fauna

Habitat loss leading to population decline.

Habitat loss from clearing 3m wide drill-lines at 90m intervals will affect about 3% of the
landscape, and there will inevitably be some mortality during this clearing. Note that the
habitat loss will be temporary except where lines are maintained as access tracks, and
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therefore populations should recover from this loss eventually. The effect of habitat loss
can be reduced by avoiding sensitive environmental features such as Malleefowl mounds.

Habitat loss leading to population fragmentation.
This is unlikely to be a concern with the proposal as the clearing is in narrow lines through
otherwise more or less continuous vegetation.

Ongoing mortality from operations.
Main sources of ongoing mortality will be from vehicle strike and entrapment in drilling
sumps. There are standard procedures for minimising these risks.

Species interactions including feral and overabundant native species.

Feral predators are present and affect fauna assemblage. Creation of multiple tracks will
improve their access into areas where currently tracks are few. The presence of personnel
in these areas can also lead to an increase in activity of feral species.

Hydrological change.
There may be some disruption of surface flow especially on the lower slopes of hills.
Wastewater from drilling is usually contained in lined sumps so should have no impact.

Altered fire regimes.
Drilling activities and the presence of personnel will increase the risk of unplanned
bushfire.

Disturbance (dust, light, noise).

Some level of disturbance during drilling is inevitable but temporary. If drilling occurs at
night, lighting may be a source of mortality for insects. While only a temporary effect
there are means by which this sort of mortality can be reduced. It is not known if the
specially protected jewel beetles known from the general area are present, or how they
might be affected by light.

Hydrological summary

The survey landscape mainly drains via overland flow to a main drainage tract (land unit
6) which flows into Lake Rebecca 5 km to the north. Southern areas drain southerly
through various drainage systems again to Lake Rebecca.

Groundwater within the in the vicinity of the existing tailings facility is hypersaline
(30,000 to 120,000 mg/l TDS) and between 15 and 60m below ground level (Saracen
annual ground water report). Groundwater beneath the sandplain and sandy rise to the
west of the survey area is likely to be less saline however no data exists for this aquifer.
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ASSESSMENT IN RELATION TO
CLEARING PRINCIPLES

Results of this survey are used to assess clearing within the survey area in relation to ten
clearing principles prescribed in Schedule 5 under amendments in 2004 to the
Environmental Protection Act (1986):

(a) Native vegetation should not be cleared if it comprises a high level of biological
diversity.

The survey area is in the south-east of Eastern Murchison (MUR 1) bio-geographic
subregion and adjacent to Shield and Eastern Goldfields bio-geographic sub-regions.
Lake Ballard/Lake Rebecca form a major vegetation divide with characteristic Acacia
aneura (mulga) low woodlands associated with red loams over siliceous hard pan to the
north and low woodlands of mixed mulga and casuarina (black oak) and Eucalyptus
species on alkaline and calcareous soils to the south. The survey area straddles this
vegetation divide.

Beard Vegetation Association 20 (Low woodland: mulga mixed with Casuarina obesa and
Eucalyptus spp.) is the most common vegetation association in the survey area occupying
83%. Vegetation Association 529 (Succulent steppe with open low woodland; mulga and
sheoak over salt bush) occupies 12% and the remaining 5% is Vegetation Association 24
(Low woodland; Casuarina obesa) (Beard 1976).

One hundred and twenty nine flora taxa representing 26 families were found during the
reconaisance survey. An additional 14 taxa were found on the sandy rises of land unit 1D
during the November 2013 survey.

Vegetation associations and species composition are typical of the area and most are not
unusually diverse.

Proposal is not at variance to this principle.

(b) Native vegetation should not be cleared if it comprises the whole, or a part of, or
is necessary for the maintenance of, a significant habitat for fauna indigenous to
Western Australia.

Malleefowl are active in the survey area. Malleefowl mounds are of importance for the
birds, whether or not they are active or recently-used, while active mounds (containing
eggs) are of special value. Even very old mounds have been found to be re-used, possibly
after an interval of several decades (M. Bamford pers. obs; Mt Jackson area). Malleefowl
is probably more abundant to the west where there are extensive sandy soils associated
with land unit 1d and 4d together occupying about 4.5% of the survey area. They may
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also be more abundant in rocky hills and low rises (land unit 1a, 1b, 1c 2a and 2b)
collectively occupying 17% of the survey area.

Large Eucalypt trees, common in land unit 5b, may support nesting by the Peregrine
Falcon (and other birds).

Proposal is at variance to this principle

(c) Native vegetation should not be cleared if it includes, or is necessary for the
continued existence of, rare flora.

No listed species of rare or critically endangered flora were found during this survey.

A search of the Department of Environment and Conservation’s Rare and Priority Flora
Database revealed no records of Declared Rare Flora (DRF) in or nearby the survey area.

Three populations consisting of over 2500 plants of Eremophila arachnoides subsp.
tenera, a Priority 1 listed taxa (P1) were located within the survey envelope. Priority flora
are under consideration for listing as threatened species and as such require protection
until their status is decided.

The proposal is likely to be at variance to this principle.

(d) Native vegetation should not be cleared if it comprises the whole or part of, or is
necessary for the maintenance of a threatened ecological community.

There are no Threatened Ecological Communities (TECs) within the north east Goldfields
subregion (Cowan, 2001).

There are no Priority Ecological Communities within or adjacent to the survey area.
The proposal is not at variance to this principle.

(e) Native vegetation should not be cleared if it is significant as a remnant of native
vegetation in an area that has been extensively cleared.

Beard Vegetation Association 20 (Low woodland: mulga mixed with Casuarina obesa and
Eucalyptus spp.) is the most common vegetation association in the survey area occupying
83%. Vegetation Association 529 (Succulent steppe with open low woodland; mulga and
sheoak over salt bush) occupies 12% and the remaining 5% is Vegetation Association 24
(Low woodland; Casuarina obesa) (Beard 1976).

Vegetation Association 20 occupies approximately 13,000 km? in Western Australia of
which 16.7% is within conservation reserves and although less than 1% of Vegetation
Association 24, which occupies approximately 266 km? in Western Australia, is within
reserves, both have a low priority for conservation (Table 1). Vegetation Association 529
is very poorly conserved and has a high priority for conservation.

Vegetation Association 529 has not been extensively cleared and clearing within this
survey area will have minimal effect on extent of this vegetation community.
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Proposal is not at variance to this principle.

(F) Native vegetation should not be cleared if it is growing in, or in association with,
an environment associated with a watercourse or wetland.

The survey landscape mainly drains via overland flow to a main drainage tract (land unit
6) which flows into Lake Rebecca 5 km to the north. Southern areas drain southerly
through various drainage systems again to Lake Rebecca. Lake Rebecca is a major
wetland with local and regional significance.

Survey lines will intercept these watercourses.
Proposal is at variance with this principle.

(g) Native vegetation should not be cleared if the clearing of the vegetation is likely to
cause appreciable land degradation.

The survey area has been disturbed by recent mining activity, is mostly within a pastoral
lease and has been grazed. Vehicle tracks and pastoral fences cross the area.

Land units supporting chenopod vegetation, preferentially grazed by livestock, are mostly
degraded and few areas are in good condition. Spinifex communities (SASP) on
sandplains and sandy rises are not suitable for grazing and are in excellent condition.
Hills on laterite, basalt and felsic geology are mostly in excellent condition while lower
slopes on laterite and basalt are often in poorer condition.

Minor to moderate soil erosion is evident on alluvial plains (land unit 5a and 5b) and these
land units are rated as moderately vulnerable to erosion. Other land units are mostly rated
nil or slight vulnerable to soil erosion and only small areas on these units are slightly
eroded. Spinifex sand plain and rises are susceptible to wind erosion following fire.

Extensive clearing within alluvial land units 5a and 5b are likely to lead to further soil
erosion. Limited strip clearing, as proposed, is unlikely to cause extensive land
degradation.

Water tables are a) below the rooting depth of vegetation growing in these areas and b)
hypersaline. Extensive clearing of vegetation at catchment-scale or artificial recharge of
the water table may raise saline water tables and lead to secondary salinity in surrounding
landscapes.

Clearing of vegetation at local scales will have minimal, if any, effect on water tables and
associated risk of secondary salinity.

Proposal is unlikely to be at variance to this principle.
(h) Native vegetation should not be cleared if the clearing of the vegetation is likely to

have an impact on the environmental values of any adjacent or nearby
conservation area.
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No conservation areas are nearby.
Proposal is not at variance to this principle.

(i) Native vegetation should not be cleared if the clearing of the vegetation is likely to
cause deterioration in the quality of surface or underground water.

Approximately 17% of the survey area is occupied by alluvial plains supporting
halophytic low shrubland with sparse overstoreys of eucalypts and casuarina (land units 5a
and 5b). Minor to moderate soil erosion is evident on alluvial plains and these land units
are rated as moderately vulnerable to erosion. Other land units are mostly rated nil or
slightly vulnerable to soil erosion.

While, disturbance to land units 5a and 5b has the potential to increase sediment discharge
to drainage tracts down-slope and ultimately, and through extreme events, to Lake
Rebecca, the proposed strip clearing is unlikely to result in significant increases in
sediment discharge.

Proposal is unlikely to be at variance with this principle.

(J) Native vegetation should not be cleared if clearing the vegetation is likely to
cause, or exacerbate, the incidence or intensity of flooding.

The climate is arid to semi-arid with about 230 mm of annual rainfall. Rain falls on an
average of 43 days a year.

Most rainfall events will cause little runoff, however extreme rainfall events such as those
recorded in summers of 1984 and 1967, will result in runoff.

Clearing in this proposal will have negligible effect on the volume of runoff discharged.

Proposal is unlikely to be at variance with this principle.
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DISCUSSION AND
RECOMMENDATIONS

Saracen operates the Carosue Gold Mine and is proposing intensive exploration around its
existing mine. A seismic survey is proposed over a 4300ha area requiring clearing of 3m
wide access-lines at 90m spacing. Parts of this area have been covered by earlier
environmental assessments. The current environmental assessment envelope covers the
balance of 3136ha.

Flora composition and vegetation associations are typical of the region and not considered
unusually diverse. There are no Threatened Ecological Communities (TECs) and no
Priority Ecological Communities within or adjacent to the survey area.

No listed species of rare or critically endangered flora were found during this survey and
no records of Declared Rare Flora (DRF) found in or nearby the survey area. Three
populations consisting of over 2500 plants of Eremophila arachnoides subsp. tenera, a
Priority 1 listed taxa (P1), were located within the survey envelope. Priority flora are
under consideration for listing as threatened species and as such require protection until
their status is decided.

No alien to Western Australia (weed) species were located during survey although
Carthamus lanatus (saffron thistle) was noted growing along road verges.

Approximately 17% of the survey area is occupied by alluvial plains (land units 5a and
5b) where moderate soil erosion is evident, and these land units are rated as moderately
vulnerable to erosion. These alluvial systems support PXHS vegetation community (Plain
mixed halophyte low shrublands) and PECW (Plain eucalypt chenopod woodland) which
are degraded through over grazing. While, disturbance to land units 5a and 5b has the
potential to increase sediment discharge to drainage tracts down-slope and ultimately, and
through extreme events, to Lake Rebecca, the proposed strip clearing is unlikely to result
in significant increases in sediment discharge.

The survey landscape mainly drains via overland flow to a main drainage tract (land unit
6) which flows into Lake Rebecca 5 km to the north. Southern areas drain southerly
through various drainage systems again to Lake Rebecca. Lake Rebecca is a major
wetland with local and regional significance. Survey lines will intercept these
watercourses.

Malleefowl are active in the survey area. There were three sightings of birds during field
work for this survey and active mounds have been found in previous studies. Malleefowl
is probably more abundant to the west where there are extensive sandy soils associated
with land unit 1d and 4d together occupying about 4.5% of the survey area. They may
also be more abundant in rocky hills and low rises (land unit 1a, 1b, 1c 2a and 2b)
collectively occupying 17% of the survey area. Malleefowl mounds are of importance for
the birds, whether or not they are active or recently-used. Malleefowl mounds are active
from about May to December and depending on rainfall into January. Active mounds
containing eggs are of special value.
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Large Eucalypt trees, common in land unit 5b, may support nesting by the Peregrine
Falcon (and other birds).

It is recommended that, in planning and implementing seismic operations within the
survey area, the proponent:

1.

2.

Avoids disturbance to Eremophila arachnoides subsp. tenera.

Undertakes a Malleefowl survey especially within land units 1a, 1b, 1c, 1d, 2a and
2b and avoids disturbance within 50m of active Malleefowl nests during nesting
and incubation.

Installs signage on access roads to the exploration area if Malleefowl are seen or
suspected.

Avoids destruction of mature Eucalyptus trees with nesting hollows.

Takes measures to minimise erosion through soil disturbance and concentration
of overland water flows on vulnerable land units, especially alluvial plains (land
unit 5a and 5b).

Avoids disturbance to watercourses within land unit 6.
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Disclaimer

While Alexander Holm & Associates has carried out some enquiries concerning data,
assumptions and information supplied to it, those enquiries were limited and Alexander
Holm & Associates does not accept responsibility for their accuracy. Accordingly,
Alexander Holm & Associates does not accept any legal responsibility to any person,
organisation or company for any loss or damage suffered by them resulting from their use
of the report however caused, and whether by breach of contract, negligence or otherwise

Within the limitation imposed by the scope of review, the data assessment and preparation
of the report have been undertaken in a professional manner and in accordance with
generally accepted practices using a degree of care ordinarily exercised by professional
environmental consultants. No other warranty, expressed or implied, is made.
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ATTACHMENTS
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Attachment 1: ‘NatureMap’ report






NatureMap

Mapping Western Australia's biodiversity

NatureMap Species Report

Created By Alexander Holm on 18/01/2019

Conservation Status Conservation Taxon (T, X, IA, S, P1-P5)
Current Names Only Yes
Core Datasets Only Yes
Method 'By Circle!
Centre 122°21'56" E,30° 08' 16" S
Buffer 40km
Group By Kingdom

Kingdom Species Records
Animalia 1 54
Plantae 1 4
TOTAL 2 58
Name ID Species Name Naturalised Conservation Code 1EndemAc To Query
rea
Animalia
1. 24557 Leipoa ocellata (Malleefowl) T
Plantae
2. 19695 Thryptomene eremaea P2

Conservation Codes

T - Rare or likely to become extinct

X - Presumed extinct

IA - Protected under international agreement
S - Other specially protected fauna

1 - Priority 1

2 - Priority 2

3 - Priority 3

4 - Priority 4

5 - Priority 5

! For NatureMap's purposes, species flagged as endemic are those whose records are wholely contained within the search area. Note that only those records complying with the search criterion are included in the
calculation. For example, if you limit records to those from a specific datasource, only records from that datasource are used to determine if a species is restricted to the query area.

F| Department of
| Parks and Wildiife
&

NatureMap is a collaborative project of the Department of Parks and Wildlife and the Western Australian Museum.
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This report provides general guidance on matters of national environmental significance and other matters
protected by the EPBC Act in the area you have selected.

Information on the coverage of this report and qualifications on data supporting this report are contained in the
caveat at the end of the report.

Information is available about Environment Assessments and the EPBC Act including significance guidelines,
forms and application process details.
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http://www.environment.gov.au/protection/environment-assessments

Summary

Matters of National Environmental Significance

This part of the report summarises the matters of national environmental significance that may occur in, or may
relate to, the area you nominated. Further information is available in the detail part of the report, which can be
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a
significant impact on one or more matters of national environmental significance then you should consider the
Administrative Guidelines on Significance.

World Heritage Properties: None
National Heritage Places: None
Wetlands of International Importance: None
Great Barrier Reef Marine Park: None
Commonwealth Marine Area: None
Listed Threatened Ecological Communities: None
Listed Threatened Species: 10
Listed Migratory Species: 9

Other Matters Protected by the EPBC Act

This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment’, these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at
http://www.environment.gov.au/heritage

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Commonwealth Land: None
Commonwealth Heritage Places: None
Listed Marine Species: 14

Whales and Other Cetaceans: None
Critical Habitats: None

Commonwealth Reserves Terrestrial: None

Australian Marine Parks: None

Extra Information

This part of the report provides information that may also be relevant to the area you have nominated.

State and Territory Reserves: 6
Regional Forest Agreements: None
Invasive Species: 15
Nationally Important Wetlands: 1

Key Ecological Features (Marine) None



http://www.environment.gov.au/protection/environment-assessments
http://www.environment.gov.au/epbc/permits-and-application-forms

Detalls

Matters of National Environmental Significance

Listed Threatened Species
Name

Birds

Calidris ferruginea

Curlew Sandpiper [856]

Leipoa ocellata
Malleefowl [934]

Pezoporus occidentalis
Night Parrot [59350]

Polytelis alexandrae
Princess Parrot, Alexandra's Parrot [758]

Mammals
Dasyurus geoffroii
Chuditch, Western Quoll [330]

Sminthopsis psammophila
Sandhill Dunnart [291]

Plants
Eucalyptus articulata
Ponton Creek Mallee [56772]

Gastrolobium graniticum
Granite Poison [14872]

Hibbertia crispula
Ooldea Guinea-flower [15222]

Tecticornia flabelliformis
Bead Glasswort [82664]

Listed Migratory Species

Status

Critically Endangered

Vulnerable

Endangered

Vulnerable

Vulnerable

Endangered

Vulnerable

Endangered

Vulnerable

Vulnerable

[ Resource Information ]
Type of Presence

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name

Migratory Marine Birds
Apus pacificus
Fork-tailed Swift [678]

Threatened

Type of Presence

Species or species



Name

Migratory Terrestrial Species
Motacilla cinerea
Grey Wagtail [642]

Motacilla flava
Yellow Wagtail [644]

Migratory Wetlands Species
Actitis hypoleucos
Common Sandpiper [59309]

Calidris acuminata
Sharp-tailed Sandpiper [874]

Calidris ferruginea
Curlew Sandpiper [856]

Calidris melanotos
Pectoral Sandpiper [858]

Charadrius veredus

Oriental Plover, Oriental Dotterel [882]

Tringa nebularia

Common Greenshank, Greenshank [832]

Other Matters Protected by the EPBC Act

Listed Marine Species

Threatened

Critically Endangered

Type of Presence

habitat likely to occur within
area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name

Birds

Actitis hypoleucos

Common Sandpiper [59309]

Apus pacificus
Fork-tailed Swift [678]

Ardea alba
Great Egret, White Egret [59541]

Ardea ibis
Cattle Egret [59542]

Calidris acuminata
Sharp-tailed Sandpiper [874]

Calidris ferruginea
Curlew Sandpiper [856]

Threatened

Critically Endangered

Type of Presence

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area



Name
Calidris melanotos
Pectoral Sandpiper [858]

Charadrius veredus
Oriental Plover, Oriental Dotterel [882]

Chrysococcyx osculans
Black-eared Cuckoo [705]

Merops ornatus
Rainbow Bee-eater [670]

Motacilla cinerea
Grey Wagtail [642]

Motacilla flava
Yellow Wagtail [644]

Thinornis rubricollis
Hooded Plover [59510]

Tringa nebularia
Common Greenshank, Greenshank [832]

Extra Information

State and Territory Reserves

Name

Bullock Holes Timber Reserve
Cardunia Rocks

Coonana Timber Reserve
Goongarrie

Queen Victoria Spring

Wallaby Rocks Timber Reserve

Invasive Species

Threatened

Type of Presence

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

[ Resource Information ]
State
WA
WA
WA
WA
WA
WA

[ Resource Information ]

Weeds reported here are the 20 species of national significance (WoNS), along with other introduced plants
that are considered by the States and Territories to pose a particularly significant threat to biodiversity. The
following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo and Cane Toad. Maps from

Landscape Health Project, National Land and Water Resouces Audit, 2001.

Name
Birds
Columba livia

Rock Pigeon, Rock Dove, Domestic Pigeon [803]

Streptopelia chinensis
Spotted Turtle-Dove [780]

Status

Type of Presence

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area



Name
Streptopelia senegalensis

Laughing Turtle-dove, Laughing Dove [781]

Mammals
Camelus dromedarius
Dromedary, Camel [7]

Canis lupus familiaris
Domestic Dog [82654]

Capra hircus
Goat [2]

Equus asinus
Donkey, Ass [4]

Equus caballus
Horse [5]

Felis catus
Cat, House Cat, Domestic Cat [19]

Mus musculus
House Mouse [120]

Oryctolagus cuniculus
Rabbit, European Rabbit [128]

Vulpes vulpes
Red Fox, Fox [18]

Plants
Carrichtera annua
Ward's Weed [9511]

Cenchrus ciliaris
Buffel-grass, Black Buffel-grass [20213]

Lycium ferocissimum
African Boxthorn, Boxthorn [19235]

Nationally Important Wetlands

Name
Lake Marmion

Type of Presence

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

[ Resource Information ]

State
WA



Caveat

The information presented in this report has been provided by a range of data sources as acknowledged at the end of the report.

This report is designed to assist in identifying the locations of places which may be relevant in determining obligations under the Environment
Protection and Biodiversity Conservation Act 1999. It holds mapped locations of World and National Heritage properties, Wetlands of International
and National Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species and listed threatened
ecological communities. Mapping of Commonwealth land is not complete at this stage. Maps have been collated from a range of sources at various
resolutions.

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general guide only. Where available data
supports mapping, the type of presence that can be determined from the data is indicated in general terms. People using this information in making
a referral may need to consider the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from recovery plans, State vegetation maps, remote
sensing imagery and other sources. Where threatened ecological community distributions are less well known, existing vegetation maps and point
location data are used to produce indicative distribution maps.

Threatened, migratory and marine species distributions have been derived through a variety of methods. Where distributions are well known and if
time permits, maps are derived using either thematic spatial data (i.e. vegetation, soils, geology, elevation, aspect, terrain, etc) together with point
locations and described habitat; or environmental modelling (MAXENT or BIOCLIM habitat modelling) using point locations and environmental data
layers.

Where very little information is available for species or large number of maps are required in a short time-frame, maps are derived either from 0.04
or 0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hull);
or captured manually or by using topographic features (national park boundaries, islands, etc). In the early stages of the distribution mapping
process (1999-early 2000s) distributions were defined by degree blocks, 100K or 250K map sheets to rapidly create distribution maps. More reliable
distribution mapping methods are used to update these distributions as time permits.

Only selected species covered by the following provisions of the EPBC Act have been mapped:
- migratory and
- marine

The following species and ecological communities have not been mapped and do not appear in reports produced from this database:

- threatened species listed as extinct or considered as vagrants
- some species and ecological communities that have only recently been listed
- some terrestrial species that overfly the Commonwealth marine area
- migratory species that are very widespread, vagrant, or only occur in small numbers
The following groups have been mapped, but may not cover the complete distribution of the species:
- non-threatened seabirds which have only been mapped for recorded breeding sites
- seals which have only been mapped for breeding sites near the Australian continent

Such breeding sites may be important for the protection of the Commonwealth Marine environment.

Coordinates

-30.13825 122.36587



Acknowledgements
This database has been compiled from a range of data sources. The department acknowledges the following
custodians who have contributed valuable data and advice:
-Office of Environment and Heritage, New South Wales
-Department of Environment and Primary Industries, Victoria
-Department of Primary Industries, Parks, Water and Environment, Tasmania
-Department of Environment, Water and Natural Resources, South Australia
-Department of Land and Resource Management, Northern Territory
-Department of Environmental and Heritage Protection, Queensland
-Department of Parks and Wildlife, Western Australia
-Environment and Planning Directorate, ACT
-Birdlife Australia
-Australian Bird and Bat Banding Scheme
-Australian National Wildlife Collection
-Natural history museums of Australia
-Museum Victoria
-Australian Museum
-South Australian Museum
-Queensland Museum
-Online Zoological Collections of Australian Museums
-Queensland Herbarium
-National Herbarium of NSW
-Royal Botanic Gardens and National Herbarium of Victoria
-Tasmanian Herbarium
-State Herbarium of South Australia
-Northern Territory Herbarium
-Western Australian Herbarium
-Australian National Herbarium, Canberra
-University of New England
-Ocean Biogeographic Information System
-Australian Government, Department of Defence
Forestry Corporation, NSW

-Geoscience Australia
-CSIRO

-Australian Tropical Herbarium, Cairns

-eBird Australia

-Australian Government — Australian Antarctic Data Centre
-Museum and Art Gallery of the Northern Territory

-Australian Government National Environmental Science Program
-Australian Institute of Marine Science

-Reef Life Survey Australia

-American Museum of Natural History

-Queen Victoria Museum and Art Gallery, Inveresk, Tasmania
-Tasmanian Museum and Art Gallery, Hobart, Tasmania
-Other groups and individuals

The Department is extremely grateful to the many organisations and individuals who provided expert advice
and information on numerous draft distributions.

Please feel free to provide feedback via the Contact Us page.

© Commonwealth of Australia
Department of the Environment
GPO Box 787
Canberra ACT 2601 Australia
+61 2 6274 1111


http://www.environment.act.gov.au/
http://birdlife.org.au/
http://www.environment.gov.au/science/bird-and-bat-banding
http://www.dpaw.wa.gov.au/
http://www.environment.nsw.gov.au/
http://dpipwe.tas.gov.au/
https://nt.gov.au/environment/environment-data-maps
http://www.ehp.qld.gov.au/
http://www.depi.vic.gov.au/home
http://www.csiro.au/en/Research/Collections/ANWC
http://www.environment.sa.gov.au/Home
http://australianmuseum.net.au/
http://www.rbgsyd.nsw.gov.au/science/Herbarium_and_resources/nsw_herbarium
http://www.forestrycorporation.com.au/
http://www.defence.gov.au/
http://www.environment.sa.gov.au/Science/Science_research/State_Herbarium
http://www.qm.qld.gov.au/
http://www.anbg.gov.au/cpbr/herbarium/
http://www.rbg.vic.gov.au/science/herbarium-and-resources/national-herbarium-of-victoria
http://www.ga.gov.au/
http://www.iobis.org/
http://ozcam.org.au/
http://www.qld.gov.au/environment/plants-animals/plants/herbarium/
http://www.dpaw.wa.gov.au/plants-and-animals/wa-herbarium
http://www.tmag.tas.gov.au/collections_and_research/tasmanian_herbarium
https://nt.gov.au/environment/native-plants/native-plants-and-nt-herbarium
http://www.samuseum.sa.gov.au/
http://museumvictoria.com.au/
http://www.une.edu.au
http://www.csiro.au/
http://www.tmag.tas.gov.au/
http://www.magnt.net.au/
http://reeflifesurvey.com/reef-life-survey/rls-australia/
http://www.aims.gov.au/
https://www.environment.gov.au/science/nerp
https://www.ath.org.au/
https://data.aad.gov.au/
http://www.qvmag.tas.gov.au/qvmag/
http://ebird.org/content/australia/
http://www.amnh.org/
http://www.environment.gov.au/copyright-statement
http://www.environment.gov.au/about-us/contact-us

Alexander Holm & Associates Seismic Area Flora Fauna Survey 2019

Attachment 3: List of flora taxa found at each
inventory site



Alexander Holm & Associates Seismic Area Flora Fauna Survey 2019
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Family Taxa 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
Amaranthaceae Ptilotus obovatus
Apocynaceae Alyxia buxifolia
Apocynaceae Marsdenia australis
Asteraceae Brachyscome ciliaris
Asteraceae Brachyscome trachycarpa
Asteraceae Cratystylis subspinescens
Asteraceae Minuria cunninghammii
Asteraceae Olearia exiguifolia
Asteraceae Olearia muelleri
Asteraceae Vittadinia eremaea

Boraginaceae
Casuarinaceae
Casuarinaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Convolvulaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae

Halgania cyanea
Allocasuarina helmsii
Casuarina pauper

Atriplex bunburyana

Atriplex nummularia subsp. spathulata
Atriplex vesicaria
Chenopodium gaudichaudianum
Enchylaena lanata
Enchylaena tomentosa var. tomentosa
Enchyleana x Maireana hybrid
Eriochiton sclerolaenoides
Maireana georgei

Maireana pentatropis
Maireana planifolia

Maireana pyramidata
Maireana sedifolia

Maireana tomentosa
Maireana triptera

Rhagodia drummondii
Rhagodia eremaea

Salsola australis

Sclerolaena cuneata
Sclerolaena diacantha
Sclerolaena gardneri
Sclerolaena glabra
Sclerolaena obliquicuspis
Tecticornia disarticulata
Convolvulus clementii

Acacia aptaneura

Acacia ayersiana

Acacia burkittii

Acacia caesaneura

Acacia erinacea

<
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Family Taxa 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
Fabaceae Acacia hemiteles y y y y y

Fabaceae Acacia incurvaneura y y y y y y y y y y y y y y
Fabaceae Acacia kempeana y y y
Fabaceae Acacia ligulata

Fabaceae Acacia nyssophylla

Fabaceae Acacia oswaldii y y y
Fabaceae Acacia quadrimarginea

Fabaceae Acacia ramulosa var. linophylla y y y y y y y y

Fabaceae Acacia sibirica y y y y y y
Fabaceae Acacia tetragonophylla y y y y y y y y y y y y y
Fabaceae Senna artemisioides subsp. filifolia y y y y y y y
Fabaceae Senna artemisioides subsp. x artemisioides y y y y y y y y y y

Fabaceae Senna cardiosperma

Fabaceae Templetonia incrassata

Frankeniaceae Frankenia interioris

Goodeniaceae Scaevola spinescens y y y y y y y y y y
Lamiaceae Physopsis viscida

Lamiaceae Prostanthera althoferi subsp. althoferi y y y y y y y y y
Lamiaceae Teucrium disjunctum

Lamiaceae Teucrium teucriiflorum y y y

Lamiaceae Westringia rigida

Loranthaceae Amyema fitzgeraldii

Loranthaceae Amyema gibberula var. gibberula y y y

Loranthaceae Amyema preissii

Loranthaceae Lysiana casuarinae

Malvaceae Abutilon cryptopetalum

Malvaceae Abutilon otocarpum

Malvaceae Brachychiton gregorii y y y y

Malvaceae Sida calyxhymenia y y

Malvaceae Sida intricata

Malvaceae Sida sp. Excedentifolia (J.L. Egan 1925) y y
Malvaceae Sida spodochroma

Myrtaceae Calytrix sp.

Myrtaceae Eucalyptus ewartiniana y

Myrtaceae Eucalyptus concinna

Myrtaceae Eucalyptus eremicola subsp peeneri

Myrtaceae Eucalyptus lesouefii y

Myrtaceae Eucalyptus oleosa subsp. oleosa y y y y y y y

Myrtaceae Eucalyptus salmonophloia y

Myrtaceae Eucalyptus salubris y

Myrtaceae Eucalyptus yilgarnensis

Myrtaceae Melaleuca hamata y

Pittosporaceae Bursaria occidentalis y
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Family Taxa 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
Pittosporaceae Pittosporum angustifolium

Poaceae Aristida contorta

Poaceae Astrostipa sp. y

Poaceae Austrostipa elegantissima y

Poaceae Austrostipa eremophila y

Poaceae Enneapogon avenaceus

Poaceae Enneapogon caerulescens

Poaceae Enneapogon polyphyllus

Poaceae Eragrostis eriopoda y y y

Poaceae Monachather paradoxus y y

Poaceae Paspalidium constrictum

Poaceae Thyridolepis sp

Poaceae Triodia irritans

Proteaceae Grevillea nematophylla subsp. nematophylla

Proteaceae Hakea preissii

Pteridaceae Cheilanthus sieberi subsp. sieberi y
Rubiaceae Psydrax suaveolens y

Rutaceae Phebalium canaliculatum y

Santalaceae Exocarpos aphyllus

Santalaceae Santalum acuminatum

Santalaceae Santalum spicatum y y y y y y
Sapindaceae Alectryon oleifolius subsp. canescens y y y y y
Sapindaceae Dodonaea lobulata y y y y y y y y y y
Sapindaceae Dodonaea rigida y y y y y y y y y

Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Solanaceae

Solanaceae

Eremophila alternifolia

Eremophila arachnoides subsp. tenera
Eremophila caperata

Eremophila decipiens subsp. decipiens
Eremophila eriocalyx

Eremophila forrestii subsp. forrestii
Eremophila georgei

Eremophila glabra subsp glabra
Eremophila granitica

Eremophila latrobei subsp. latrobei
Eremophila longifolia

Eremophila maculata

Eremophila metallicorum

Eremophila oldfieldii subsp. angustifolia
Eremophila oppositifolia subsp. angustifolia
Eremophila scoparia

Eremophila sp

Lycium australe

Solanum nummularium

<
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Family Taxa 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
Solanaceae Solanum lasiophyllum y
Violaceae Hybanthus floribundus subsp. curvifolius

Zygophyllaceae Roepera aurantiaca subsp. aurantiaca
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Family

Taxa

Amaranthaceae
Apocynaceae
Apocynaceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Boraginaceae
Casuarinaceae
Casuarinaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Convolvulaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae

Ptilotus obovatus

Alyxia buxifolia
Marsdenia australis
Brachyscome ciliaris
Brachyscome trachycarpa
Cratystylis subspinescens
Minuria cunninghammii
Olearia exiguifolia
Olearia muelleri
Vittadinia eremaea
Halgania cyanea
Allocasuarina helmsii
Casuarina pauper
Atriplex bunburyana
Atriplex nummularia subsp. spathulata
Atriplex vesicaria
Chenopodium gaudichaudianum
Enchylaena lanata
Enchylaena tomentosa var. tomentosa
Enchyleana x Maireana hybrid
Eriochiton sclerolaenoides
Maireana georgei
Maireana pentatropis
Maireana planifolia
Maireana pyramidata
Maireana sedifolia
Maireana tomentosa
Maireana triptera
Rhagodia drummondii
Rhagodia eremaea
Salsola australis
Sclerolaena cuneata
Sclerolaena diacantha
Sclerolaena gardneri
Sclerolaena glabra
Sclerolaena obliquicuspis
Tecticornia disarticulata
Convolvulus clementii
Acacia aptaneura

Acacia ayersiana

Acacia burkittii

Acacia caesaneura

Acacia erinacea
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Family Taxa 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Fabaceae Acacia hemiteles y y y y y y y y y y
Fabaceae Acacia incurvaneura y y y y y y y
Fabaceae Acacia kempeana y y y

Fabaceae Acacia ligulata

Fabaceae Acacia nyssophylla y y y

Fabaceae Acacia oswaldii y y y

Fabaceae Acacia quadrimarginea

Fabaceae Acacia ramulosa var. linophylla y y

Fabaceae Acacia sibirica y y y y y y
Fabaceae Acacia tetragonophylla y y y y y y y y y y
Fabaceae Senna artemisioides subsp. filifolia y y y y y y y y y y y y
Fabaceae Senna artemisioides subsp. x artemisioides y

Fabaceae Senna cardiosperma y

Fabaceae Templetonia incrassata y y

Frankeniaceae Frankenia interioris

Goodeniaceae Scaevola spinescens y y y y y y y y y y y
Lamiaceae Physopsis viscida

Lamiaceae Prostanthera althoferi subsp. althoferi y

Lamiaceae Teucrium disjunctum

Lamiaceae Teucrium teucriiflorum y y

Lamiaceae Westringia rigida

Loranthaceae Amyema fitzgeraldii y y

Loranthaceae Amyema gibberula var. gibberula

Loranthaceae Amyema preissii

Loranthaceae Lysiana casuarinae y

Malvaceae Abutilon cryptopetalum

Malvaceae Abutilon otocarpum y

Malvaceae Brachychiton gregorii y y

Malvaceae Sida calyxhymenia y

Malvaceae Sida intricata y y y

Malvaceae Sida sp. Excedentifolia (J.L. Egan 1925)

Malvaceae Sida spodochroma y y

Myrtaceae Calytrix sp.

Myrtaceae Eucalyptus ewartiniana

Myrtaceae Eucalyptus concinna y y y

Myrtaceae Eucalyptus eremicola subsp peeneri

Myrtaceae Eucalyptus lesouefii

Myrtaceae Eucalyptus oleosa subsp. oleosa y y

Myrtaceae Eucalyptus salmonophloia y y y y

Myrtaceae Eucalyptus salubris y

Myrtaceae Eucalyptus yilgarnensis y
Myrtaceae Melaleuca hamata

Pittosporaceae Bursaria occidentalis y
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Family Taxa 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Pittosporaceae Pittosporum angustifolium

Poaceae Aristida contorta

Poaceae Astrostipa sp.

Poaceae Austrostipa elegantissima

Poaceae Austrostipa eremophila

Poaceae Enneapogon avenaceus

Poaceae Enneapogon caerulescens

Poaceae Enneapogon polyphyllus

Poaceae Eragrostis eriopoda

Poaceae Monachather paradoxus

Poaceae Paspalidium constrictum

Poaceae Thyridolepis sp

Poaceae Triodia irritans

Proteaceae Grevillea nematophylla subsp. nematophylla
Proteaceae Hakea preissii

Pteridaceae Cheilanthus sieberi subsp. sieberi

Rubiaceae Psydrax suaveolens

Rutaceae Phebalium canaliculatum

Santalaceae
Santalaceae
Santalaceae
Sapindaceae
Sapindaceae
Sapindaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Solanaceae
Solanaceae

Exocarpos aphyllus

Santalum acuminatum

Santalum spicatum

Alectryon oleifolius subsp. canescens
Dodonaea lobulata

Dodonaea rigida

Eremophila alternifolia

Eremophila arachnoides subsp. tenera
Eremophila caperata

Eremophila decipiens subsp. decipiens
Eremophila eriocalyx

Eremophila forrestii subsp. forrestii
Eremophila georgei

Eremophila glabra subsp glabra
Eremophila granitica

Eremophila latrobei subsp. latrobei
Eremophila longifolia

Eremophila maculata

Eremophila metallicorum

Eremophila oldfieldii subsp. angustifolia
Eremophila oppositifolia subsp. angustifolia
Eremophila scoparia

Eremophila sp

Lycium australe

Solanum nummularium

<
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Family Taxa 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Solanaceae Solanum lasiophyllum y y y y y y y y
Violaceae Hybanthus floribundus subsp. curvifolius

Zygophyllaceae Roepera aurantiaca subsp. aurantiaca
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Family

Taxa

Amaranthaceae
Apocynaceae
Apocynaceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Boraginaceae
Casuarinaceae
Casuarinaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Chenopodiaceae
Convolvulaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae

Ptilotus obovatus

Alyxia buxifolia
Marsdenia australis
Brachyscome ciliaris
Brachyscome trachycarpa
Cratystylis subspinescens
Minuria cunninghammii
Olearia exiguifolia
Olearia muelleri
Vittadinia eremaea
Halgania cyanea
Allocasuarina helmsii
Casuarina pauper
Atriplex bunburyana
Atriplex nummularia subsp. spathulata
Atriplex vesicaria
Chenopodium gaudichaudianum
Enchylaena lanata
Enchylaena tomentosa var. tomentosa
Enchyleana x Maireana hybrid
Eriochiton sclerolaenoides
Maireana georgei
Maireana pentatropis
Maireana planifolia
Maireana pyramidata
Maireana sedifolia
Maireana tomentosa
Maireana triptera
Rhagodia drummondii
Rhagodia eremaea
Salsola australis
Sclerolaena cuneata
Sclerolaena diacantha
Sclerolaena gardneri
Sclerolaena glabra
Sclerolaena obliquicuspis
Tecticornia disarticulata
Convolvulus clementii
Acacia aptaneura

Acacia ayersiana

Acacia burkittii

Acacia caesaneura

Acacia erinacea
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Family Taxa 31 41 42 43 44 45
Fabaceae Acacia hemiteles y

Fabaceae Acacia incurvaneura y y y y y y
Fabaceae Acacia kempeana

Fabaceae Acacia ligulata

Fabaceae Acacia nyssophylla y

Fabaceae Acacia oswaldii y y y
Fabaceae Acacia quadrimarginea y

Fabaceae Acacia ramulosa var. linophylla y y

Fabaceae Acacia sibirica y

Fabaceae Acacia tetragonophylla y y y y y y y y y y y
Fabaceae Senna artemisioides subsp. filifolia y y y y y y y
Fabaceae Senna artemisioides subsp. x artemisioides y y y

Fabaceae Senna cardiosperma

Fabaceae Templetonia incrassata y

Frankeniaceae Frankenia interioris

Goodeniaceae Scaevola spinescens y y y y

Lamiaceae Physopsis viscida

Lamiaceae Prostanthera althoferi subsp. althoferi y

Lamiaceae Teucrium disjunctum

Lamiaceae Teucrium teucriiflorum y
Lamiaceae Westringia rigida

Loranthaceae Amyema fitzgeraldii y y y y
Loranthaceae Amyema gibberula var. gibberula

Loranthaceae Amyema preissii

Loranthaceae Lysiana casuarinae y

Malvaceae Abutilon cryptopetalum y
Malvaceae Abutilon otocarpum

Malvaceae Brachychiton gregorii

Malvaceae Sida calyxhymenia

Malvaceae Sida intricata

Malvaceae Sida sp. Excedentifolia (J.L. Egan 1925)

Malvaceae Sida spodochroma y y
Myrtaceae Calytrix sp.

Myrtaceae Eucalyptus ewartiniana

Myrtaceae Eucalyptus concinna

Myrtaceae Eucalyptus eremicola subsp peeneri

Myrtaceae Eucalyptus lesouefii

Myrtaceae Eucalyptus oleosa subsp. oleosa y y

Myrtaceae Eucalyptus salmonophloia

Myrtaceae Eucalyptus salubris

Myrtaceae Eucalyptus yilgarnensis

Myrtaceae Melaleuca hamata

Pittosporaceae Bursaria occidentalis y
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Family

Taxa

Pittosporaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Proteaceae
Proteaceae
Pteridaceae
Rubiaceae
Rutaceae
Santalaceae
Santalaceae

Pittosporum angustifolium
Aristida contorta

Astrostipa sp.

Austrostipa elegantissima
Austrostipa eremophila
Enneapogon avenaceus
Enneapogon caerulescens
Enneapogon polyphyllus
Eragrostis eriopoda
Monachather paradoxus
Paspalidium constrictum
Thyridolepis sp

Triodia irritans

Grevillea nematophylla subsp. nematophylla
Hakea preissii

Cheilanthus sieberi subsp. sieberi
Psydrax suaveolens

Phebalium canaliculatum
Exocarpos aphyllus

Santalum acuminatum

Seismic Area Flora Fauna Survey 2019

Santalaceae Santalum spicatum y y y y y y y
Sapindaceae Alectryon oleifolius subsp. canescens y y y y y y

Sapindaceae Dodonaea lobulata y y y y y y y y y
Sapindaceae Dodonaea rigida y y y

Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Solanaceae

Solanaceae

Eremophila alternifolia

Eremophila arachnoides subsp. tenera
Eremophila caperata

Eremophila decipiens subsp. decipiens
Eremophila eriocalyx

Eremophila forrestii subsp. forrestii
Eremophila georgei

Eremophila glabra subsp glabra
Eremophila granitica

Eremophila latrobei subsp. latrobei
Eremophila longifolia

Eremophila maculata

Eremophila metallicorum

Eremophila oldfieldii subsp. angustifolia
Eremophila oppositifolia subsp. angustifolia
Eremophila scoparia

Eremophila sp

Lycium australe

Solanum nummularium

<
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Family Taxa 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
Solanaceae Solanum lasiophyllum y y y y y y y y y y y
Violaceae Hybanthus floribundus subsp. curvifolius

Zygophyllaceae Roepera aurantiaca subsp. aurantiaca
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Family Taxa 46 47 48 49 50 51 52 58 54 55) 56 57 58 59 60
Amaranthaceae Ptilotus obovatus y y y y y y y y y y y y y y
Apocynaceae Alyxia buxifolia y y y y

Apocynaceae Marsdenia australis y y y y y y y y y
Asteraceae Brachyscome ciliaris y y y y
Asteraceae Brachyscome trachycarpa y

Asteraceae Cratystylis subspinescens y

Asteraceae Minuria cunninghammii y y

Asteraceae Olearia exiguifolia

Asteraceae Olearia muelleri y y y y y y y y
Asteraceae Vittadinia eremaea

Boraginaceae Halgania cyanea

Casuarinaceae Allocasuarina helmsii

Casuarinaceae Casuarina pauper y y y y y y y y y y y y y
Chenopodiaceae  Atriplex bunburyana

Chenopodiaceae  Atriplex nummularia subsp. spathulata y y y y y y y y
Chenopodiaceae  Atriplex vesicaria y y y y
Chenopodiaceae  Chenopodium gaudichaudianum y y y y y

Chenopodiaceae  Enchylaena lanata y y y

Chenopodiaceae  Enchylaena tomentosa var. tomentosa y y y y

Chenopodiaceae  Enchyleana x Maireana hybrid y y y

Chenopodiaceae  Eriochiton sclerolaenoides

Chenopodiaceae  Maireana georgei y y y y y
Chenopodiaceae  Maireana pentatropis y

Chenopodiaceae ~ Maireana planifolia y

Chenopodiaceae ~ Maireana pyramidata y y
Chenopodiaceae ~ Maireana sedifolia y y y y y y y y y y y y y
Chenopodiaceae  Maireana tomentosa y
Chenopodiaceae  Maireana triptera y y y y y
Chenopodiaceae ~ Rhagodia drummondii y y

Chenopodiaceae  Rhagodia eremaea

Chenopodiaceae  Salsola australis y y

Chenopodiaceae  Sclerolaena cuneata y
Chenopodiaceae  Sclerolaena diacantha y y y y y y
Chenopodiaceae  Sclerolaena gardneri y y
Chenopodiaceae  Sclerolaena glabra

Chenopodiaceae  Sclerolaena obliquicuspis y

Chenopodiaceae  Tecticornia disarticulata y
Convolvulaceae  Convolvulus clementii

Fabaceae Acacia aptaneura y y y y y

Fabaceae Acacia ayersiana y

Fabaceae Acacia burkittii y y y y y y y y y y y y y y

Fabaceae Acacia caesaneura

Fabaceae

Acacia erinacea
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Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Frankeniaceae
Goodeniaceae
Lamiaceae
Lamiaceae
Lamiaceae
Lamiaceae
Lamiaceae
Loranthaceae
Loranthaceae
Loranthaceae
Loranthaceae
Malvaceae
Malvaceae
Malvaceae
Malvaceae
Malvaceae
Malvaceae
Malvaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Pittosporaceae
Pittosporaceae

Acacia hemiteles

Acacia incurvaneura y y
Acacia kempeana

Acacia ligulata

Acacia nyssophylla

Acacia oswaldii

Acacia quadrimarginea

Acacia ramulosa var. linophylla
Acacia sibirica

Acacia tetragonophylla

Senna artemisioides subsp. filifolia y y
Senna artemisioides subsp. x artemisioides

Senna cardiosperma

Templetonia incrassata

Frankenia interioris

< <
<

Scaevola spinescens y y
Physopsis viscida

Prostanthera althoferi subsp. althoferi y
Teucrium disjunctum

Teucrium teucriiflorum y

Westringia rigida

Amyema fitzgeraldii

Amyema gibberula var. gibberula
Amyema preissii

Lysiana casuarinae

Abutilon cryptopetalum

Abutilon otocarpum

Brachychiton gregorii

Sida calyxhymenia

Sida intricata

Sida sp. Excedentifolia (J.L. Egan 1925)
Sida spodochroma

Calytrix sp.

Eucalyptus ewartiniana

Eucalyptus concinna

Eucalyptus eremicola subsp peeneri
Eucalyptus lesouefii

Eucalyptus oleosa subsp. oleosa y
Eucalyptus salmonophloia
Eucalyptus salubris

Eucalyptus yilgarnensis

Melaleuca hamata

Bursaria occidentalis

Pittosporum angustifolium

<

<

y
y
y y
y y y
y
y
y y y y
y y y y y
y
y
y y y y y
y
y
y
y
y
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Poaceae

Poaceae

Poaceae

Poaceae

Poaceae

Poaceae

Poaceae

Poaceae

Poaceae

Poaceae

Poaceae

Poaceae
Proteaceae
Proteaceae
Pteridaceae
Rubiaceae
Rutaceae
Santalaceae
Santalaceae
Santalaceae
Sapindaceae
Sapindaceae
Sapindaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Solanaceae
Solanaceae
Solanaceae
Violaceae

Aristida contorta

Astrostipa sp.

Austrostipa elegantissima

Austrostipa eremophila

Enneapogon avenaceus

Enneapogon caerulescens
Enneapogon polyphyllus

Eragrostis eriopoda

Monachather paradoxus

Paspalidium constrictum

Thyridolepis sp

Triodia irritans

Grevillea nematophylla subsp. nematophylla
Hakea preissii

Cheilanthus sieberi subsp. sieberi
Psydrax suaveolens

Phebalium canaliculatum

Exocarpos aphyllus

Santalum acuminatum

Santalum spicatum

Alectryon oleifolius subsp. canescens
Dodonaea lobulata

Dodonaea rigida

Eremophila alternifolia

Eremophila arachnoides subsp. tenera
Eremophila caperata

Eremophila decipiens subsp. decipiens
Eremophila eriocalyx

Eremophila forrestii subsp. forrestii
Eremophila georgei

Eremophila glabra subsp glabra
Eremophila granitica

Eremophila latrobei subsp. latrobei
Eremophila longifolia

Eremophila maculata

Eremophila metallicorum

Eremophila oldfieldii subsp. angustifolia
Eremophila oppositifolia subsp. angustifolia
Eremophila scoparia

Eremophila sp

Lycium australe

Solanum nummularium

Solanum lasiophyllum

Hybanthus floribundus subsp. curvifolius

<

<

<

<

<

y
y y y
y
y
y y
y y y
y
y
y
y y
y
y
y y y
y

<
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Zygophyllaceae Roepera aurantiaca subsp. aurantiaca y
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Family Taxa 61 62 63 67 68 69 70 71 72 Counts

Amaranthaceae Ptilotus obovatus y y y y y y y y 64
Apocynaceae Alyxia buxifolia y y y y y y y 11
Apocynaceae Marsdenia australis y 37
Asteraceae Brachyscome ciliaris 8
Asteraceae Brachyscome trachycarpa 1
Asteraceae Cratystylis subspinescens y 5
Asteraceae Minuria cunninghammii 3
Asteraceae Olearia exiguifolia 2
Asteraceae Olearia muelleri y y y y 29
Asteraceae Vittadinia eremaea 3
Boraginaceae Halgania cyanea 2
Casuarinaceae Allocasuarina helmsii y 1
Casuarinaceae Casuarina pauper y y y y y y 47
Chenopodiaceae  Atriplex bunburyana y y 14
Chenopodiaceae  Atriplex nummularia subsp. spathulata y y y y 29
Chenopodiaceae  Atriplex vesicaria y y 15
Chenopodiaceae  Chenopodium gaudichaudianum y y 11
Chenopodiaceae  Enchylaena lanata y y 13
Chenopodiaceae  Enchylaena tomentosa var. tomentosa y y y y 16
Chenopodiaceae  Enchyleana x Maireana hybrid y 7
Chenopodiaceae  Eriochiton sclerolaenoides 1
Chenopodiaceae  Maireana georgei y y 25
Chenopodiaceae ~ Maireana pentatropis y 8
Chenopodiaceae  Maireana planifolia 2
Chenopodiaceae ~ Maireana pyramidata y 7
Chenopodiaceae  Maireana sedifolia y y y y y 39
Chenopodiaceae ~ Maireana tomentosa y 4
Chenopodiaceae  Maireana triptera y y y y 24
Chenopodiaceae ~ Rhagodia drummondii y y 12
Chenopodiaceae  Rhagodia eremaea y 15
Chenopodiaceae  Salsola australis 6
Chenopodiaceae  Sclerolaena cuneata 1
Chenopodiaceae  Sclerolaena diacantha y y y 24
Chenopodiaceae  Sclerolaena gardneri y 5
Chenopodiaceae  Sclerolaena glabra 2
Chenopodiaceae  Sclerolaena obliquicuspis 4
Chenopodiaceae  Tecticornia disarticulata y y y 4
Convolvulaceae  Convolvulus clementii 4
Fabaceae Acacia aptaneura y 15
Fabaceae Acacia ayersiana y y 19
Fabaceae Acacia burkittii y y y y y 55
Fabaceae Acacia caesaneura 5
Fabaceae Acacia erinacea y 2




Alexander Holm & Associates Seismic Area Flora Fauna Survey 2019

Family Taxa 61 62 63 64 65 66 67 68 69 70 71 72 Counts

Fabaceae Acacia hemiteles y y 22
Fabaceae Acacia incurvaneura y y y y y y y 46
Fabaceae Acacia kempeana 6
Fabaceae Acacia ligulata y y y y y 7
Fabaceae Acacia nyssophylla y y y y y y 15
Fabaceae Acacia oswaldii y y 16
Fabaceae Acacia quadrimarginea 2
Fabaceae Acacia ramulosa var. linophylla y y y y y 17
Fabaceae Acacia sibirica 17
Fabaceae Acacia tetragonophylla y y y y y y y y y 56
Fabaceae Senna artemisioides subsp. filifolia y y y y y y y 52
Fabaceae Senna artemisioides subsp. x artemisioides y y y y 22
Fabaceae Senna cardiosperma 2
Fabaceae Templetonia incrassata y y y 10
Frankeniaceae Frankenia interioris y y y 6
Goodeniaceae Scaevola spinescens y y y y y y y y y y 57
Lamiaceae Physopsis viscida y 1
Lamiaceae Prostanthera althoferi subsp. althoferi y 16
Lamiaceae Teucrium disjunctum 2
Lamiaceae Teucrium teucriiflorum y y 11
Lamiaceae Westringia rigida y 1
Loranthaceae Amyema fitzgeraldii 10
Loranthaceae Amyema gibberula var. gibberula y y 5
Loranthaceae Amyema preissii 1
Loranthaceae Lysiana casuarinae 6
Malvaceae Abutilon cryptopetalum 1
Malvaceae Abutilon otocarpum 1
Malvaceae Brachychiton gregorii y y 12
Malvaceae Sida calyxhymenia y y y y 7
Malvaceae Sida intricata 6
Malvaceae Sida sp. Excedentifolia (J.L. Egan 1925) 2
Malvaceae Sida spodochroma 7
Myrtaceae Calytrix sp. y 1
Myrtaceae Eucalyptus ewartiniana 1
Myrtaceae Eucalyptus concinna 3
Myrtaceae Eucalyptus eremicola subsp peeneri y y 2
Myrtaceae Eucalyptus lesouefii y 3
Myrtaceae Eucalyptus oleosa subsp. oleosa y y y y y y y y 23
Myrtaceae Eucalyptus salmonophloia y y 8
Myrtaceae Eucalyptus salubris y 4
Myrtaceae Eucalyptus yilgarnensis 1
Myrtaceae Melaleuca hamata 1
Pittosporaceae Bursaria occidentalis 3
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Family Taxa 61 62 63 64 65 66 67 68 69 70 71 72 Counts
Pittosporaceae Pittosporum angustifolium 1
Poaceae Aristida contorta

Poaceae Astrostipa sp. 12
Poaceae Austrostipa elegantissima y y 22
Poaceae Austrostipa eremophila 1
Poaceae Enneapogon avenaceus y 3
Poaceae Enneapogon caerulescens 4
Poaceae Enneapogon polyphyllus 1
Poaceae Eragrostis eriopoda 5
Poaceae Monachather paradoxus 3
Poaceae Paspalidium constrictum 5
Poaceae Thyridolepis sp 1
Poaceae Triodia irritans y y 3
Proteaceae Grevillea nematophylla subsp. nematophylla 0
Proteaceae Hakea preissii y 2
Pteridaceae Cheilanthus sieberi subsp. sieberi 2
Rubiaceae Psydrax suaveolens y y 3
Rutaceae Phebalium canaliculatum y 13
Santalaceae Exocarpos aphyllus y y y y 9
Santalaceae Santalum acuminatum y 1
Santalaceae Santalum spicatum y y y y 24
Sapindaceae Alectryon oleifolius subsp. canescens y y 26
Sapindaceae Dodonaea lobulata y y y y y y y y y 51
Sapindaceae Dodonaea rigida y y y y y 20
Scrophulariaceae  Eremophila alternifolia y 10
Scrophulariaceae  Eremophila arachnoides subsp. tenera y 3
Scrophulariaceae  Eremophila caperata y 1
Scrophulariaceae  Eremophila decipiens subsp. decipiens y y y y 23
Scrophulariaceae  Eremophila eriocalyx y y y y 22
Scrophulariaceae  Eremophila forrestii subsp. forrestii y y 7
Scrophulariaceae  Eremophila georgei y y y y 18
Scrophulariaceae  Eremophila glabra subsp glabra 19
Scrophulariaceae  Eremophila granitica 6
Scrophulariaceae  Eremophila latrobei subsp. latrobei y y 11
Scrophulariaceae  Eremophila longifolia 15
Scrophulariaceae  Eremophila maculata 1
Scrophulariaceae  Eremophila metallicorum y 15
Scrophulariaceae  Eremophila oldfieldii subsp. angustifolia y y y y y y y 32
Scrophulariaceae  Eremophila oppositifolia subsp. angustifolia y y y y y y 11
Scrophulariaceae  Eremophila scoparia y y y y y y 24
Scrophulariaceae  Eremophila sp 2
Solanaceae Lycium australe 2
Solanaceae Solanum nummularium y 4
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Family Taxa 61 62 63 64 65 66 67 68 69 70 71 72 Counts
Solanaceae Solanum lasiophyllum 28
Violaceae Hybanthus floribundus subsp. curvifolius 1

Zygophyllaceae Roepera aurantiaca subsp. aurantiaca 1
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Attachment 4: Inventory site data on landform, soil type and erosion.
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Site LUcode Landsystem Geology Landunit Slope % Relief Landform Soil texture Erosion score  Vulnerability to erosion
SEO1L 6 Deadman CZc PLO 0% Om Flat Sandy clay loam nil slightly
SE02 5b Campsite CZc PLA 0% Om Flat Light clay nil moderately
SE03 4b Deadman Sit PLO 1% im Flat Sandy loam nil nil
SEO04 4a Deadman CZc PLO 1% im Flat sandy loam nil nil
SEO5 4b Deadman CZc PLO 0% Om Flat Sandy loam nil nil
SEO6 6 Deadman CZc CHM 1% im Flat Sandy loam nil slightly
SEO7 4a Deadman CZc PLO 0% Om Flat Sandy loam nil nil
SE08 4b Deadman czl PLC 3% 3m Upper slope Sandy loam nil nil
SEQ9 4a Deadman CZc PLO 1% Im Flat Sandy loam nil nil
SE10 4a Deadman CZc PLC 1% Im Flat Sandy loam nil nil
SE11 6 Deadman CZc CHM 1% Im Flowline Sandy clay loam nil nil
SE12 2a Deadman czl RIL 2% 10m Crest Sandy loam nil nil
SE13 2b Moriarty CZc PLC 2% 3m Lower slope Sandy loam nil nil
SE14 2a Deadman CZc RIL 1% Im Upper slope Sandy loam nil nil
SE15 2a Deadman czl RIL 2% im Lower slope Sandy loam nil nil
SE16 4b Deadman czl PLO 1% Om Flat Sandy loam nil nil
SE17 5b Deadman CZc CHM 2% im Broad wash Sandy clay loam minor moderately
SE18 5a Deadman CZc PLC 1% Om Flat Sandy clay loam minor slightly
SE19 5a Deadman CZc PLC 1% im Flat Sandy clay loam minor slightly
SE20 4b Deadman CZc PLC 1% Om Flat Sandy clay loam minor slightly
SE21 2b Deadman CZc HIL 3% 2-3m Upper slope Sandy loam nil nil
SE22 5a Deadman CZc PLS 2% Om Flat Sandy clay loam moderate moderately
SE23 5b Moriarty CZc PLS 2% Om Flat Sandy clay loam moderate moderately
SE24 5b Moriarty CZc PLC 1% Im Flat Sandy clay loam nil nil
SE25 la Leonora Czu HIL 5% 6m Upper slope Sandy loam nil nil
SE26 5b Moriarty CZc PLO 1% Om Flat Sandy clay loam nil slightly
SE27 2b Moriarty CZc HIL 5% 5m Upper slope Sandy loam nil nil
SE28 4a Deadman CZc PLO 0% Om Flat loamy sand nil nil
SE29 1la Leonora Ab HIL 8% 10m Upper slope Sandy clay loam nil nil
SE30 1la Leonora CZc PLC 1% im Flat Sandy loam nil nil
SE31 4a Deadman CZc PLO 0% om Flat Sandy loam nil nil
SE32 2b Moriarty CZc PLC 1% im Low rise Sandy loam nil nil
SE33 5a Moriarty CZc PLA 1% im Flat Sandy clay minor moderately
SE34 1b Leonora Ab HIL 10% 17m Lower slope Sandy loam nil nil
SE35 4c Deadman CZc PLC 1% Om Flat Sandy clay loam nil nil
SE36 4a Deadman CZc PLO 1% im Flat Sandy clay loam nil nil
SE37 6 Deadman CZc CHM 1% im Flat sandy clay minor slightly
SE38 1b Gunadocketa CZc HIL 3% 3-4m Lower slope Sandy loam nil nil
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Site LUcode Landsystem Geology Landunit Slope % Relief Landform Soil texture Erosion score  Vulnerability to erosion
SE39 5a Gunadocketa CZc PLO 1% im Flat Sandy clay loam minor slightly
SE40 4c Gunadocketa CZc PLC 1% im Broad flowline Sandy clay loam moderate moderately
SE41 2a Gunadocketa CZc HIL 2% 2m Low rise Sandy loam minor slightly
SE42 4c Deadman CZc PLC 1% im Flat Sandy clay loam nil nil
SE43 6 Deadman CZc PLO 1% im Flat Sandy clay loam minor slightly
SE44 4a Deadman CZc PLC 1% im Flat Sandy clay loam minor slightly
SE45 4c Gunadocketa CZc PLC 1% im Flat Sandy clay loam minor slightly
SE46 la Leonora Ab HIL 8% 17 - 20m Crest Sandy loam nil nil
SE47 4a Deadman CZc PLC 1% Im Flat Sandy clay loam nil nil
SE48 5a Deadman CZc PLO 1% Im Flat Sandy clay loam minor slightly
SE49 4c Deadman CZc PLC 1% Im Flat Sandy clay loam minor slightly
SE50 4c Moriarty CZc PLC 1% Im Flat Sandy clay loam minor slightly
SE51 5a Moriarty CZc PLC 1% Im Flat Sandy clay loam minor slightly
SE52 5a Moriarty CZc PLC 2% 2m Flat Sandy clay loam moderate moderately
SE53 5a Moriarty CZc PLH 1% 1m, Flat Sandy loam moderate moderately
SE54 5a Moriarty CZc PLH 1% im Flat Sandy clay loam moderate moderately
SE55 5a Moriarty CZc PLC 1% im Flat Sandy clay loam minor slightly
SE56 5a Moriarty CZc PLC 2% 2m Flat Sandy clay loam moderate moderately
SE57 2b Moriarty CZc PLC 2% 2m Lower slope Sandy loam moderate moderate
SE58 2b Moriarty CZc PLC 3% 3m Lower slope Sandy loam nil nil
SE59 1b Lawrance Ab HIL 8% 30m Upper slope Sandy loam nil nil
SE60 5b Campsite CZc PLA 2% 2m Flat Sandy clay loam moderate moderately
SE61 5b Campsite CZc PLA 1% Im Flat Sandy clay loam moderate moderately
SE62 4d Deadman CZc SSH/PLO 0% Om Flat Sandy loam minor slightly
SE63 4d Deadman CZc SSH/PLO 0% Om Flat Sandy loam minor slightly
SE64 4a Kirgella CZc PLO 0% 0 Flat Sandy loam nil nil
SE65 4a Kirgella CZc PLC 0% Om Flat Sandy loam minor slightly
SE66 4a Moriarty CZc PLO 0% Om Flat Sandy loam nil nil
SE67 1c Moriarty CZc HIL 6% 25m Upper slope Sandy loam nil nil
SE68 1c Moriarty CZc HIL 5% 12m Upper slope Sandy loam nil nil
SE69 1c Kirgella CZc HIL 2% 6m Mid slope Sandy loam nil nil
SE70 4a Moriarty CZc PLC 2% 2m Broailiﬁmage Sandy loam moderate moderately
SE71 1c Moriarty CZc PLO 2% 2m Mid slope Sandy clay loam nil nil
SE72 1c Moriarty CZc PTX 20% 25m Crest Durey crust nil nil
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Attachment 5: Inventory site data on dominant flora vegetation cover and
condition.
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Upper storey Mid storey Lower storey
Site US % cover US Dominant MS cover MS Dominant LS Cover LS Dominant Total cover Veg condition
SEO1 20% acaaye* 5% acabur 0% 20% 2
SEO02 10% eucsalmon 0% 2% eremac 10% 3
SE03 5% eucole 10% acaaye 2% scvspi 15% 2
SE04 5% eucole 5% acabur 0% 10% 3
SEOQ5 10% eucole 10% acabur 0% 20% 3
SE06 10% acainc 15% acabur 0% 25% 3
SEQ7 2% eucole 25% acainc 5% dodrig 30% 2
SEO08 2% eucole 15% acalin 0% 15% 3
SEQ09 5% eucole 20% acainc 0% 20% 2
SE10 2% caspau 10% acainc 2% ptiobo 10% 2
SE11 20% eucole 40% acainc 1% ptiobo 60% 2
SE12 5% acainc 20% erefor 0% 25% 2
SE13 2% caspau 5% ereold 3% ptiobo 10% 2
SE14 5% acainc 15% erefor 0% 20% 3
SE15 2% caspau 10% acainc 3% ptiobo 15% 3
SE16 10% acainc 4% acalin 1% ptiobo 15% 3
SE17 10% eucsalmon 20% acahem 0% 25% 5
SE18 1% caspau 10% acahem 0% 10% 6
SE19 2% eucole 5% acabur 0% 5% 6
SE20 5% caspau 10% snnfil 5% ptiobo 15% 3
SE21 1% caspau 20% dodlob 2% ptiobo 20% 4
SE22 1% acainc 5% acahem 1% ptiobo 5% 6
SE23 5% eucsalmon 5% atrnum 10% atrves 20% 3
SE24 1% caspau 15% eresco 1% ptiobo 15% 4
SE25 2% caspau 15% acasib 1% ptiobo 15% 2
SE26 2% eucsalmon 15% atrnum 10% atrves 25% 4
SE27 5% caspau 4% dodlob 1% ptiobo 10% 4
SE28 30% acainc 1% erefor 0% 30% 3
SE29 4% euccon 4% eresco 2% ptiobo 10% 2
SE30 2% caspau 10% acasib 3% ptiobo 15% 2
SE31 8% acainc 2% scvspi 0% 10% 2
SE32 2% caspau 3% acabur 15% maigeo 20% 3
SE33 2% acainc 5% maised 0% 7% 5
SE34 1% acainc 30% acaqua 0% 30% 2
SE35 2% acainc 3% acabur 5% maised 10% 3
SE36 1% acainc 15% acabur 5% eremet 20% 4

4 Field codes see following table for taxa
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Upper storey Mid storey Lower storey
Site US % cover US Dominant MS cover MS Dominant LS Cover LS Dominant Total cover Veg condition
SE37 1% eucole 60% acabur 1% snnart 60% 4
SE38 3% caspau 20% acabur 2% ptiobo 25% 3
SE39 1% caspau 25% acabur 0% 25% 4
SE40 1% caspau 25% maised 0% 25% 5
SE41 3% caspau 5% eresco 5% ptiobo 10% 4
SE42 4% acainc 5% snnfil 2% maised 10% 5
SE43 5% acainc 10% acabur 1% ptiobo 15% 5
SE44 1% acainc 20% acabur 0% 20% 5
SE45 1% acainc 10% snnfil 15% maised 25% 4
SE46 2% acainc 6% acasib 2% scvspi 10% 2
SE47 2% eucole 5% acabur 3% olemue 10% 4
SE48 4% acainc 5% snnfil 2% maised 10% 4
SE49 1% acaapt 15% snnfil 1% maised 15% 5
SE50 5% caspau 5% snnfil 1% ptiobo 10% 5
SE51 2% caspau 4% snnfil 15% maised 20% 3
SE52 1% caspau 4% snnfil 10% maised 15% 4
SE53 1% acainc 10% acabur 2% maised 10% 5
SE54 1% caspau 15% acabur 1% maised 15% 5
SE55 1% caspau 4% acabur 15% maised 20% 3
SE56 5% caspau 20% snnfil 5% maised 30% 4
SE57 1% caspau 10% snnfil 5% maised 15% 4
SE58 2% caspau 15% dodlob 2% ptiobo 15% 3
SE59 2% caspau 25% acaqua 0% 25% 2
SE60 5% eucsalmon 5% eresco 10% maised 20% 3
SE61 2% eucsalmon 0% 15% maised 15% 4
SE62 5% eucole 15% acabur 5% spinifex 25% 2
SE63 18% eucole 12% acahem 20% wesrig 50% 2
SE64 4% eucole 30% acabur 0% 35% 2
SE65 4% eucole 10% acabur 0% 15% 3
SE66 2% eucole 30% acabur 3% scvspi 35% 2
SE67 4% eucole 1% eresco 10% scvspi 15% 3
SE68 20% eucles 2% eresco 5% acaeri 25% 1
SE69 4% caspau 30% acacol 5% scvspi 35% 1
SE70 1% caspau 40% dodlob 2% ptiobo 40% 3
SE71 5% caspau 2% dodlob 3% scvspi 10% 2
SE72 1% caspau 2% acajen 2% sidcal 5% 3
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Fieldcode Taxa

acaapt Acacia aptaneura

acaaye Acacia ayersiana

acaaye Acacia ayersiana

acabur Acacia burkittii

acacol Acacia nyssophylla

acaeri Acacia erinacea

acahem Acacia hemiteles

acainc Acacia incurvaneura

acainc Acacia incurvaneura

acajen Acacia ligulata

acalin Acacia ramulosa var. linophylla
acagua Acacia quadrimarginea

acasib Acacia sibirica

atrnum Atriplex nummularia subsp. spathulata
atrves Atriplex vesicaria

caspau Casuarina pauper

dodlob Dodonaea lobulata

dodrig Dodonaea rigida

erefor Eremophila forrestii subsp. forrestii
eremac Eremophila maculata

eremet Eremophila metallicorum

ereold Eremophila oldfieldii subsp. angustifolia
eresco Eremophila scoparia

euccon Eucalyptus concinna

eucles Eucalyptus lesouefii

eucole Eucalyptus oleosa subsp. oleosa
eucsalmon  Eucalyptus salmonophloia

maigeo Maireana georgei

maised Maireana sedifolia

maised Maireana sedifolia

olemue Olearia muelleri

ptiobo Ptilotus obovatus

scvspi Scaevola spinescens

scvspi Scaevola spinescens

sidcal Sida calyxhymenia

snnart Senna artemisioides subsp. x artemisioides
snnfil Senna artemisioides subsp. filifolia
spinifex Triodia irritans

wesrig

Westringia rigida
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Attachment 6: Location of inventory sites
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Site Zone Easting Northing
SE01 UTM GDA9%4 51J 439437 6663669
SE02 UTM GDA9%4 51) 439895 6662441
SEO3 UTM GDA9%4 51J 441203 6663268
SE04 UTM GDA9%4 51) 439847 6663259
SE05 UTM GDA9%4 51J 440379 6663600
SE06 UTM GDA9%4 51) 441148 6664178
SEQ7 UTM GDA9%4 51) 440474 6664857
SEO08 UTM GDA9%4 51J 441383 6665118
SEQ9 UTM GDA9%4 51J 439979 6664741
SE10 UTM GDA9%4 51J 439072 6662978
SE11 UTM GDA9%4 51) 439349 6664400
SE12 UTM GDA9%4 51) 441592 6665331
SE13 UTM GDA9%4 51) 441870 6665276
SE14 UTM GDA9%4 51J 441973 6664879
SE15 UTM GDA9%4 51) 442345 6664079
SE16 UTM GDA9%4 51] 442396 6663827
SE17 UTM GDA9%4 51) 439324 6666014
SE18 UTM GDA9%4 51J 439997 6666014
SE19 UTM GDA9%4 51J 440303 6665814
SE20 UTM GDA9%4 51] 440763 6665669
SE21 UTM GDA9%4 51) 441206 6665957
SE22 UTM GDA9%4 51] 439781 6666421
SE23 UTM GDA9%4 51) 441383 6666174
SE24 UTM GDA9%4 51] 441311 6666433
SE25 UTM GDA9%4 51J 441518 6666766
SE26 UTM GDA9%4 51] 440951 6666503
SE27 UTM GDA94 51] 440727 6666945
SE28 UTM GDA9%4 51] 440335 6666555
SE29 UTM GDA9%4 51J 440838 6667523
SE30 UTM GDA9%4 51] 441184 6667793
SE31 UTM GDA9%4 51J 439852 6667376
SE32 UTM GDA9%4 51] 439875 6668046
SE33 UTM GDA9%4 51J 439689 6667781
SE34 UTM GDA9%4 51] 440466 6667821
SE35 UTM GDA9%4 51J 438025 6669069
SE36 UTM GDA9%4 51] 438417 6668982
SE37 UTM GDA9%4 51J 438607 6668926
SE38 UTM GDA9%4 51] 440221 6670024
SE39 UTM GDA9%4 51) 439973 6669890
SE40 UTM GDA9%4 51] 439322 6669020
SE41 UTM GDA9%4 51J 439061 6668928
SE42 UTM GDA9%4 51] 438122 6668327
SE43 UTM GDA9%4 51) 438585 6668258
SE44 UTM GDA9%4 51] 438125 6667846
SE45 UTM GDA9%4 51J 439373 6668271
SE46 UTM GDA9%4 51] 440081 6668511
SE47 UTM GDA94 51] 437857 6667239
SE48 UTM GDA9%4 51] 437236 6668045
SE49 UTM GDA9%4 51J 436547 6668009
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Site Zone Easting Northing
SE50 UTM GDA9%4 51J 436454 6667663
SE51 UTM GDA9%4 51J 435737 6667504
SE52 UTM GDA9%4 51] 435701 6667722
SE53 UTM GDA9%4 51) 435584 6666770
SE54 UTM GDA9%4 51) 435056 6667408
SE55 UTM GDA9%4 51) 435051 6667626
SE56 UTM GDA9%4 51] 434747 6667777
SE57 UTM GDA9%4 51) 434371 6667489
SE58 UTM GDA9%4 51J 434570 6666681
SE59 UTM GDA9%4 51) 434206 6666935
SEG60 UTM GDA9%4 51J 437709 6661531
SE61 UTM GDA9%4 51J 438287 6661738
SE62 UTM GDA9%4 51J 436884 6663887
SE63 UTM GDA9%4 51J 436344 6663481
SE64 UTM GDA9%4 51) 436447 6662715
SE65 UTM GDA9%4 51] 436552 6662378
SE66 UTM GDA9%4 51J 436693 6661952
SE67 UTM GDA9%4 51J 436958 6661272
SE68 UTM GDA9%4 51J 437001 6661861
SE69 UTM GDA9%4 51J 437035 6662469
SE70 UTM GDA9%4 51J 437188 6662265
SE71 UTM GDA9%4 51J 437176 6661585
SE72 UTM GDA9%4 51) 436884 6661238
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M.J. & A.R. Bamford
CONSULTING ECOLOGISTS
23 Plover Way,
Kingsley, WA, 6026
ph: 08 9309 3671
em:
bamford.consulting@iinet.net.au
ABN 84 926 103 081

4™ February 2019
Saracen Carosue Project
Fauna assessment of proposed exploration drilling program
M. Bamford, B. Shepherd and K. Chuk
Background
Saracen operates the Carosue Gold Mine and is proposing intensive exploration around its
existing mine, with a spread of 3m cleared drill-lines at 90m spacing. Environmental Impact
Assessment for this proposal is being prepared by Alexander Holm and Assoc. (AHA), and
Bamford Consulting Ecoogists (BCE) has been asked to provide information on the fauna
component of this assessment.
BCE uses a ‘values and impacts’ assessment process with the following components:
e The identification of fauna values:

o Assemblage characteristics: uniqueness, completeness and richness;

o Species of conservation significance;

o Recognition of ecotypes or vegetation/substrate associations (VSASs) that
provide habitat for fauna, particularly those that are rare, unusual and/or
support significant fauna;

o Patterns of biodiversity across the landscape;

o Ecological processes upon which the fauna depend.

e The review of impacting processes such as:

o Habitat loss leading to population decline;

Habitat loss leading to population fragmentation;
Degradation of habitat due to weed invasion leading to population decline;
Ongoing mortality from operations;
Species interactions including feral and overabundant native species;
Hydrological change;
Altered fire regimes; and
Disturbance (dust, light, noise).

O O 0O O O O O

The following memo provides information on the approach to the assessment, the fauna values
and reviews impacting processes in relation to these values and the proposed exploration
program.
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Methods

Desktop Assessment
Sources of information

Information on the fauna assemblage of the survey area was drawn from a wide range of
sources. These included state and federal government databases and results of regional
studies. Databases accessed were the Atlas of Living Australia (ALA), Department of
Biodiversity, Conservation and Attractions (DBCA) NatureMap (incorporating the Western
Australian Museum’s FaunaBase and the DBCA Threatened and Priority Fauna Database),
BirdLife Australia’s Atlas Database (BA) and the EPBC Protected Matters Search Tool of
the Department of Energy and the Environment (DEE) (Table ). Information from the above
sources was supplemented with species expected in the area based on general patterns of
distribution. Sources of information used for these general patterns were:

Frogs: Tyler et al. (2009) and Anstis (2013);

Reptiles: Storr et al. (1983, 1990, 1999 and 2002) and Wilson and Swan (2017);

Birds: Johnstone and Storr (1998, 2005) and Barrett et al. (2003); and

Mammals: Menkhorst & Knight (2004); Armstrong (2011); Churchill (2008); and

Van Dyck and Strahan (2008).

Table 1. Sources of information used for the desktop assessment.

Database Type of records held on database  |Area searched

Records of biodiversity data Point search: 30° 10

Atlas of Living from multiple SOUrces across 05"S, 122° 22' 20"E plus
Australia. ultip 40 km buffer. Searched:
Australia.
January 2019.
Records in the WAM and )
Point search: 30° 10'
NatureMap DBCA databases. Includes 05"S, 122° 22' 20"E plus
historical data and records on i
(DBCA) o 40 km buffer. Searched:
Threatened and Priority
_y January 20109.
species in WA.
o ) Point search: 30° 10'
iﬂgbgﬁgﬁ;ﬁf"a Records of bird observations 05"S, 122° 22' 20"E plus
in Australia, 1998-2019. 40 km buffer. Searched:

(Birdlife Australia) January 2019.

Records on matters of national Point search: 30° 10
EPBC Protected 05"S, 122° 22' 20"E plus

environmental significance .
Matters (DEE) orotected under the EPBC Act. 40 km buffer. Searched:
January 2019.

In addition, information on fauna was available from a number of previous studies in the
area. These included:

e Alexander Holm and Assoc. (2017). Malleefowl survey of proposed airstrip.
Saracen Gold Mines.

e Coffey environments (2010). Level 1 vertebrate fauna survey for the Carosue Dam
Project, Saracen Gold.
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e Biologic. (2010). Level 1 survey for a proposed pipeline from GGT to Carosue
Dam and powerline from Black Swan to Carosue Dam. Tropicana JV and Saracen
Gold Mine Pty Ltd.

e Henry-Hall et al. (1990). Report on survey of Goongarrie Nature Reserve.
e ABRS (2013). Bush Blitz; Biological survey of Credo Station Reserve WA.

Nomenclature and taxonomy

As per the recommendations of EPA (2004), the nomenclature and taxonomic order
presented in this report are based on the Western Australian Museum’s (WAM) Checklist
of the Fauna of Western Australia 2016. The authorities used for each vertebrate group
were: amphibians (Doughty et al. 2016a), reptiles (Doughty et al. 2016b), birds (Johnstone
and Darnell 2016), and mammals (Travouillon 2016). In some cases, more widely-
recognised names and naming conventions have been followed, particularly for birds where
there are national and international naming conventions in place (e.g. the BirdLife Australia
working list of names for Australian Birds). This includes the use of capital letters in
English names. English names of species where available are used throughout the text;
Latin species names are presented with corresponding English names in tables in the
appendices.

Interpretation of species lists

Species lists generated from the review of sources of information are generous as they
include records drawn from a large region and possibly from environments not represented
in the survey area. Therefore, some species that were returned by one or more of the data
searches have been excluded because their ecology, or the environment within the survey
area, meant that it is highly unlikely that these species will be present. Such species can
include, for example, seabirds that might occur as extremely rare vagrants at a terrestrial,
inland site, but for which the project area is of no importance. Similarly, waterbirds were
generally excluded even though they could over-fly the site, since the site provides little
habitat for them. The only exceptions were species that might use the water treatment
wetlands near the village. Species returned from databases but excluded from species lists
due to lack of suitable habitat (and some database errors) are not presented.

Species returned from the databases and not excluded on the basis of ecology or
environment are therefore considered potentially present or expected to be present in the
survey area at least occasionally, whether or not they were recorded during field surveys,
and whether or not the survey area is likely to be important for them. This list of expected
species is therefore subject to interpretation by assigning each a predicted status in the
survey area.

The status categories used are:
Resident: species with a population permanently present in the survey area;

Migrant or regular visitor: species that occur within the project area regularly in
at least moderate numbers, such as part of annual cycle;

Irregular Visitor: species that occur within the survey area irregularly such as
nomadic and irruptive species. The length of time between visitations could be
decades but when the species is present, it uses the project area in at least moderate
numbers and for some time;
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Vagrant: species that occur within the project area unpredictably, in small numbers
and/or for very brief periods. Therefore, the project area is unlikely to be of
importance for the species; and

Locally extinct: species that would have been present but has not been recently
recorded in the local area and therefore is almost certainly no longer present in the
project area.

These status categories make it possible to distinguish between vagrant species, which may
be recorded at any time but for which the site is not important in a conservation context, and
species which use the site in other ways but for which the site is important at least
occasionally. This is particularly useful for birds that may naturally be migratory or
nomadic, and for some mammals that can also be mobile or irruptive, and further recognises
that even the most detailed field survey can fail to record species which will be present at
times, or may have been previously confirmed as present. The status categories are assigned
conservatively. For example, a lizard known from the general area is assumed to be a
resident unless there is very good evidence that the site will not support it, and even then it
may be classed as a vagrant rather than assumed to be absent if the site might support
dispersing individuals. It must be stressed that these status categories are predictions only
and that often very intensive sampling would be required to confirm a species’ status.

Field Investigation and Personnel

The project area was visited between 14" and 17" January 2019 by Drs Mike Bamford (B.Sc.
Hons. Ph.D. Biol.) and Barry Shepherd (B.Sc. Hons. Env. Biol., Ph.D. Ecol.). The site visit
involved looking around as much of the project area as possible in daylight; tracks and effort
of this search are shown in Figure 1. This enabled environmental descriptions to be prepared
and some opportunistic observations on fauna to be made. Familiarity with the environment
enables interpretation of species lists from databases. Targeted searching was undertaken
for two significant species known from the general area: the Malleefowl (searching for nest
mounds, foraging signs, tracks and direct observations); and the Brush-tailed Mulgara
(searching for burrows, tracks and scats). In general, walks were unstructured and two
personnel travelled 20-40m apart, with the track determined by areas of interest and intended
to cover as much ground as possible. An exception to this was just north of the
accommodation village where systematic transects were walked across a small area to search
for Malleefowl mounds. Signs of all species observed, and other notable features of interest
were recorded.

On the evening of 14" January, between ¢.19:30 and 21:10, the surveyors conducted a torch-
light search of a rocky breakaway just north of the mine camp for nocturnal fauna. Both
surveyors carried head torches and recorded species observed or heard.

Throughout the torch-light survey, bat echolocations and calls were recorded on a hand-held
bat detector (Echo Meter Touch 2 Pro (EMT2)(Ser No: E2A00773). The EMT2 was run
from a Samsung Galaxy S7 with Echo Meter software version 2.6.5. A Wildlife Acoustics
Song Meter 4 BAT Full Spectrum (SM4BAT) was deployed next to three settling ponds that
form part of the Mine Camp’s sewerage treatment plant on the afternoon of 14" January and
retrieved on the morning of 17" January 2019. The settling ponds were located
approximately 1 km due south of the Survey Area boundary and 0.75 km south of the Mine
Camp. Recordings from the EMT2 and SM4BAT were viewed in Kaleidoscope Viewer
v4.5.4 from Wildlife Acoustics. More than 4,000 audio records were obtained over the three
nights of sampling indicating very high levels of bat activity. Only a small sample was
assessed to provide a preliminary list of bat fauna supporting the Level 1 survey.
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Vegetation and Substrate Associations

Vegetation and Substrate Associations (VSAS) in the project area were assessed during the
desktop review and as part of the field investigations. Within the project area, all major
VSAs were visited to develop an understanding of major fauna habitat types present and to
assess the likelihood of conservation significant species being present in the area. VSAS
correspond to the Land Units described by AHA.

Survey Limitations

The EPA Guidance Statement 56 (EPA 2004) outlines a number of limitations that may
arise during surveying. These survey limitations are discussed in the context of the BCE
investigation of the survey area in Table 2.

Table 2. Survey limitations as outlined by EPA.

EPA Limitation BCE Comment

Level 1 (desktop study and site inspection). Survey
intensity was deemed adequate for the various
habitat types viewable from aerial photograph, scale
of the project and the amount of data records
available in the region.

The entire area was not searched for Malleefowl
mounds and though the survey results are deemed
representative for the Project Area as a whole, only
a small percentage of the habitats inside the Project
Area boundary was surveyed.

Level of survey.

The ecologists have had extensive experience in
conducting fauna surveys and have conducted
several fauna studies in the region (over three
decades).

Competency/experience of the
consultant(s) carrying out the
survey.

Scope. (What faunal groups
were sampled and were some
sampling methods not able to be
employed because of
constraints?)

The survey focussed on vertebrate fauna and fauna
values.

Proportion of fauna identified,

All vertebrate fauna observed were identified.
recorded and/or collected.

Sources of information e.g.

previously available information
(whether historic or recent) as
distinct from new data.

Abundant information from databases and previous
studies.

The proportion of the task
achieved and further work
which might be needed.

The survey was completed and the report provides
fauna values for the project area.

Timing/weather/season/cycle.

Timing is not of great importance for level 1
investigations.
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EPA Limitation

BCE Comment

Disturbances (e.qg. fire, flood,
accidental human intervention
etc.) that affected results of
survey.

None

Intensity. (In retrospect, was the
intensity adequate?)

The survey area is approximately 3135 ha and was
traversed by vehicle and on foot and thus was
adequately comprehensive to assess fauna and fauna
values.

Completeness (e.g. was relevant
area fully surveyed).

Site was fully surveyed to the level appropriate for
a level 1 assessment. Fauna database searches
covered a 10 to 20 km radius beyond the survey area
boundary.

Resources (e.g. degree of
expertise available in animal
identification to taxon level).

Field personnel have extensive experience with
fauna and habitat in the region.

Remoteness and/or access
problems.

There were no remoteness/access

encountered.

problems

Availability of contextual (e.g.
bio-geographic) information on
the region.

Extensive regional information was available and
was consulted.
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Figure 1. Areas of the project area visited by vehicle and on foot, indicating tracks taken. Locations of fauna observations are indicated: BW =
Boodie warrens, MFW = Malleefowl mound.
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Fauna assemblage

The vertebrate fauna assemblage potentially includes 285 species, with a further six species
considered locally extinct (Table 3). A complete list of all species appears in Appendix 1,
indicating those of conservation significance and assigning each species a status category in the
area. Appendix 1 includes a list of jewel beetles known from the general area but no other
information on invertebrates is available. Appendix 2 provides notes on fauna observations
made during the January 2019 site inspection.

Assemblage characteristics. A rich assemblage which reflects the fairly complex
environment ranging from low rocky hills to shrublands on gravelly loams and open
woodland on clayey-loams. Broadly typical of the eastern goldfields with some
southern elements present. The extinct species are those that have disappeared from
vast areas of Australia, due largely to predation by feral species. The Boodie was
clearly abundant in the region (see Figure 1).

Species of conservation significance. Numbers of conservation significant species are
summarised in Table 4. The 11 invertebrates are all jewel beetles that have special
protection, primarily to prevent over-collection by entomologists. The remaining
significant species include one reptile, 19 birds and two mammals. The single reptile
Is a Priority 2 skink that may occur under leaf-litter around trees and mallee. The
majority (9) of the birds are waterbirds that are either vagrants or irregular visitors, and
would not utilise the actual project area due to the lack of wetlands. Most other
significant birds are expected only as vagrants but three species may use the site
regularly: Malleefowl (CS1), Peregrine Falcon (CS1) and Rainbow Bee-eater (CS3).
These are discussed below. Only two significant mammals are expected, with the
Central Long-eared Bat (CS2) potentially roosting in large trees in the area, and the
Brush-tailed Mulgara (CS2) probably being locally extinct or possibly being a vagrant,
as much of the project area lacked suitable habitat (sandy soil with spinifex), and there
was no evidence of the species.

Vegetation and Substrate Associations (VSAs). These provide habitat for fauna and
are represented by the land units described by AHA. Notable features of the landscape
are low rocky hills in the north-west, north-east and south-east, a broad area of loam-
clay soils that are part of a broad drainage system through the centre of the area, and
sandy soils in the far west. The drainage system soils support tall eucalypts and the
sandy soils support mallee over spinifex. Other areas support a range of shrublands
largely dominated by acacia. These have some significance to patterns of biodiversity.
Patterns of biodiversity across the landscape. Massive sample efforts are required to
determine patterns of biodiversity, but some can be surmised from the landscape and
VSAs. The sandy soils supporting spinifex and mallee in the south-west are likely to
be rich in reptiles as the soils allow for burrowing and the spinifex provides abundant
cover. Such areas are also likely to be rich in shrubland-dependent birds and some
small mammals. During the site inspection, it was noted that the transition between
eucalypt woodland and acacia shrublands appeared to be rich in birds; south of the
current operations this is where species such as the Red-capped Robin, White-eared
and Brown-headed Honeyeaters and White-browed Babblers were observed. It was
also where a Malleefowl was seen. Tall shrublands of acacia with little understorey,
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found across large areas of loamy-clay soils, are probably less rich in species. The low
rocky hills have potential for short range endemic invertebrates and appeared to be
floristically rich, so may be seasonally important for nectar-dependent birds and
invertebrates.

e Ecological processes upon which the fauna depend. A range of ecological processes
can be important for fauna, but a major feature of the project area is surface
hydrology/drainage. There is extensive drainage via small ephemeral watercourses
from the low rocky hills, as well as broad drainage through the centre of the area. These
patterns of drainage affect productivity for both flora and fauna. Introduced species
(in particular the European Fox and Feral Cat) have probably led to local extinction of
several species, and may be suppressing the populations of some species that are still
present. Some of the vegetation, notably mallee over spinifex and shrublands on low
rocky hills, are likely to be fire-prone and this can have both negative and positive
effects on fauna.

Malleefowl

Several Malleefowl mounds were found (Figure 1) but all were long-inactive. Mounds have
been found in previous studies (Coffey Environment 2010, Alexander Holm and Assoc. 2017),
and in the airport area just to the west some of these were active or recently active. There was
also one sighting of a bird in January 2019. Malleefowl mounds are active from about May to
December, even into January depending on rainfall.

The species is clearly resident but from past experience the density of mounds is low.
Furthermore, several of the mounds were very small, little more than small pits with a slightly
raised edge of excavated soil, and it is unlikely they had ever been used for breeding; possibly
they were dug by young males. These tended to be in heavy loamy-clay soils which are not
usually the preferred substrate, with sands and gravels generally favoured. The Malleefowl is
probably more abundant to the west where there are extensive sandy soils.

Peregrine Falcon

Not observed but a widespread species and considered likely to be a regular visitor if not
resident. It could also breed in tall eucalypts in the area, probably by utilising old nests of the
Australian Raven.

Rainbow Bee-eater.

This species is only considered of local significance but was formerly listed as Migratory under
legislation. It is still considered locally significant as it is a true migrant and breeds in burrows
in the area, making it vulnerable to disturbance and predation. It will also often nest along
tracks, increasing its vulnerability.
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Table 3. Composition of the vertebrate fauna of the project area.

Number Number of species in each status category
of
Taxon species | Resident v?;?gl!irr el aly Vagrant Logal ly
expected migrant visitor extinct
frogs 5 4 - 1 - -
reptiles 74 67 5 1 1 -
birds 165 64 43 36 22 -
mammals 41 28 3 2 2 6
285
Total (including 9 163 51 40 25 6
int.)

Table 4. Numbers of species of conservation significance in each major taxon (excluding
locally extinct species).

Conservation Significant (CS) fauna
Taxon
Cs1 CS2 CS3

Invertebrates 11 - -
Frogs - - -
Reptiles - 1 -
Birds 15 3 1
Mammals - 2 -

CS1 = listed under legislation
CS2 = listed as priority by DBCA
CS3 = locally significant

Impacts

Imrr))acts are a result of the interaction of the proposed development and the fauna values, and
can be interpreted from the nature of both. For example, the assessment of fauna values
identifies minor drainage lines, Malleefowl mounds and large trees as notable features for
biodiversity. Impacting processes are discussed below.

e Habitat loss leading to population decline. Habitat loss from clearing 3m wide drill-
lines at 90m intervals will affect about 3% of the landscape, and there will inevitably
be some mortality during this clearing. Note that the habitat loss will be temporary
except where lines are maintained as access tracks, and therefore populations should
recover from this loss eventually. The effect of habitat loss can be reduced by avoiding
sensitive environmental features (such as Malleefowl mounds; see recommendations
below).

e Habitat loss leading to population fragmentation. This is unlikely to be a concern with
the proposal as the clearing is in narrow lines through otherwise more or less
continuous vegetation.
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o Degradation of habitat due to weed invasion leading to population decline. The native
vegetation in the area appears to have very low levels of weed invasion currently.
There are standard procedures for minimising the risk of introducing weeds (discussed
in recommendations below).

e Ongoing mortality from operations. Main sources of ongoing mortality will be from
vehicle strike and entrapment in drilling sumps. There are standard procedures for
minimising these risks (discussed in recommendations below).

e Species interactions including feral and overabundant native species. Feral predators
are already present and affecting the fauna assemblage, but the creation of multiple
tracks will improve their access into areas where currently tracks are few. The presence
of personnel in these areas can also lead to an increase in activity of feral species.
Recommendations to limit these affects are discussed below.

e Hydrological change. There may be some disruption of surface flow especially on the
lower slopes of hills. Wastewater from drilling is usually contained in lined sumps so
should have no impact.

e Altered fire regimes. Drilling activities and the presence of personnel will increase the
risk of unplanned bushfire.

e Disturbance (dust, light, noise). Some level of disturbance during drilling is inevitable
but temporary. If drilling occurs at night, lighting may be a source of mortality for
insects. While only a temporary effect there are means by which this sort of mortality
can be reduced. It is not known if the specially protected jewel beetles known from
the general area are actually present, or how they might be affected by light.

Recommendations
Impacts outlined above clearly indicate a range of recommendations to ensure that adverse
effects are minimised.

e Habitat loss leading to population decline.

o Malleefowl mounds are of importance for the birds, whether or not they are
active or recently-used, while active mounds (containing eggs) are of special
value. Even very old mounds have been found to be re-used, possibly after an
interval of several decades (M. Bamford pers. obs; Mt Jackson area).
Therefore, no mounds should be damaged or otherwise disturbed if this is
possible. If this is not possible, then it should be ensured that mounds are not
active or disturbance should be delayed until breeding is complete. This
requires a mound survey along all areas to be cleared, but given the apparent
low density of mounds it is suggested that this could be carried out by
exploration personnel with guidance from an experienced zoologist. For
example, exploration personnel could be shown known mounds and could take
photographs of suspected mounds for confirmation and interpretation by a
zoologist. The protocol for searching for mounds needs to be discussed with
government agencies, but in similar projects searching involves walking the
alignment and ensuring that mounds can be avoided, while in areas of dense
vegetation with poor visibility, searching needs to extend 50m from the
centreline. This is to avoid clearing activity within c. 50m of an active mound.
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This sort of detailed searching involves a small team of 3-4 people, but would
only be needed in areas most likely to have mounds such as in the sandy soils
in the west, and amongst the low rocky hills, particularly of the north-west and
north-east.

o Large trees may support nesting by the Peregrine Falcon (and other birds) but
it is assumed that clearing for exploration lines will go around trees wherever
possible. Clearing should also avoid, if possible, mallee and tall shrubs with
extensive beds of leaf-litter as these are important for some fauna.

o In general, the clearing footprint should be minimised and vegetation retained
where possible. Even tall shrubs and small trees can harbour colonies of lizards
and bats that can survive if the vegetation is pushed over slowly and is not
roughly wind-rowed. Clearing from mid winter to mid spring runs the risk of
destroying nests of small birds. While this may be unavoidable, retaining
shrubs will reduce the risk. Consideration could be given to having a ‘spotter’
present during clearing, especially in areas of dense vegetation.

o To encourage regeneration, drill-lines should be ripped. Large branches and
logs can be moved back over the drill-line, but there is a risk of killing fauna
that may have colonised pushed-over vegetation.

Degradation of habitat due to weed invasion leading to population decline. There are
standard equipment hygiene practices to minimise the risk of introducing weeds, and
these should be practiced.

Ongoing mortality from operations.

o Vehicle strike. There are existing speed limits and signage where Malleefowl
have been seen near roads. These need to be installed on access roads to the
exploration area if birds are seen or suspected.

o Entrapmentin drilling sumps. Itis standard practice to create a ramp in drilling
sumps, but plastic linings (required to prevent drill wastewater from soaking
into the ground) can render such ramps more or less useless. Rope ladders,
heavy rope mesh and even branches can be placed into sumps to assist egress
by small animals. Drilling sumps should be filled as soon as they are no longer
required. Capping drill-holes is standard practice but should be reiterated in
inductions.

Species interactions including feral and overabundant native species. Personnel should
be encouraged not to feed feral fauna and to report Foxes and Cats. Rapid rehabilitation
of drill-lines will reduce their attractiveness to these feral species.

Hydrological change. Where drill lines cross minor drainage lines, soil should not
cause damming of the drainage line, and should not form an alternative route for water
flow.

Altered fire regimes. Personnel should be educated on the need to avoid bushfire.
Spinifex areas in particular can readily be set alight so special care may be needed.
Disturbance (dust, light, noise). Dust and noise should be suppressed where possible.
Lighting should not be left on overnight unless needed.
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Appendix 1. Vertebrate fauna assemblage of the project area, based upon database and
literature searches and the January 2019 site inspection. Sources of information are:

ALA = Atlas of Living Australia, searched January 2019;

N = Naturemap Database, searched January 2019;

EPBC = EPBC Protected Matters, searched January 2019;

BA = Birdlife Australia’s Birdata database, searched January 2019;

GNP 1990 = fauna survey of Goongarrie nature reserve (Henry-Hall et al. 1990);
BB 2011 = fauna survey of Credo Station (ABRS 2013).

BCE 2018 = species observed in the project area in January 2019;

Conservation significance (CS) codes:

CS1, CS2, CS3 = (summary) levels of conservation significance. See Appendix 4 for
full explanation.

EPBC Act listings: Cr = Critically Endangered, E = Endangered, V = Vulnerable, Mig
= Migratory (see Appendix 3).

Biodiversity Conservation Act listings: for all CS1 species S1 to 7 = Schedules 1 to 7
respectively, (see Appendix 3).

. DBCA Priority species: P1 to P4 = Priority 1 to 4 (see Appendix 4).

Expected status as outlined in Methods.

Expected
GNP | BB | BCE :
FROGS CS | ALA 1990 | 2011 | 2018 status in
area
HYLIDAE
Water-holding Frog Cyclorana platycephala X Resident
Desert Tree Frog Litoria rubella Irrggular
visitor
LIMNODYNASTIDAE
Kunapalari Frog Neobatrachus kunapalari X X Resident
Shoemaker Frog Neobatrachus sutor X Resident
MYOBATRACHIDAE
Western Toadlet Pse_udophr_yne X Resident
occidentalis
GNP BB BCE Expected
status
REPTILES CS | ALA 1090 | 2011 | 2018 | .
in area
AGAMIDAE
Bicycle Dragon Ctenophorus cristatus X X X X Resident
Mallee Sand Dragon Ctenophorus fordi X Resident
Military Dragon Ctenophorus isolepis X Resident
Central Netted Dragon Ctenophorus nuchalis Resident
Western Netted Dragon Ctgnophorus X X Resident
reticulatus
Lozenge-marked Dragon Ctenophorus scutulatus X X Resident
Diporiphora :
Mulga Dragon amphiboluroides X Resident
Thorny Devil Moloch horridus X Resident
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GNP BB BCE Expected
status
REPTILES CS | ALA 1090 | 2011 | 2018 | .
in area
Western Bearded Dragon Pogona minor X X Resident
DIPLODACTYLIDAE
Fat-tailed Gecko D|ploq§ctylus X Resident
conspicillatus
Goldfields Stone Gecko D|plod._31cty_|us X Resident
granariensis
Western Saddled Ground Diplodactylus pulcher X X X Resident
Gecko
Reticulated Velvet Gecko He_speroedura X Resident
reticulata
Main's Ground Gecko Lucasium maini X Resident
Beaked Gecko Rhynchoedura ornata X X X Resident
Thorn-tailed Gecko Strophurus assimilis Resident
Jewelled Gecko Strophurus elderi Resident
Western Ring-tailed Gecko  Strophurus strophurus X Resident
V\/_estern Shield Spiny- Stro_phurus X Resident
tailed Gecko wellingtonae
CARPHODACTYLIDAE
Knob-tailed Gecko Nephrurus vertebralis Resident
Barking Gecko ginltijierwoodlsaurus X X Resident
GEKKONIDAE
Purple Arid Dtella Gehyra purpurascens X X X Resident
Variegated Dtella Gehyra variegata X X X Resident
Bynoe's Gecko Heteronotia binoei X X X Resident
PYGOPODIDAE
Marble-faced Delma Delma australis X Resident
Unbanded Delma Delma butleri X Resident
Burton's Legless Lizard Lialis burtonis X X Resident
}/(\)/gtstern Hooded Scaly- Pygopus nigriceps X Resident
SCINCIDAE
Cryptoblepharus X Resident
australis
Buchanan’s Snake-eyed Cryptoblepharus X Resident
Skink buchananii
Peron’s Fence Skink Cryp_toblepharus Resident
plagiocephalus
Ctenotus atlas X X Resident
Leonhardi’s Ctenotus Ctenotus leonhardii X X X X Resident
Ctenotus mimetes X Resident
Leopard Skink Ctenotus pantherinus Resident
Barred Wedge-snout Ctenotus schomburgkii X Resident
Ctenotus
Spotted Ctenotus Ctenotus uber X Resident
Wide-striped Ctenotus Ctenotus xenopleura X Resident
Slender Blue-tongue Cyclodomorphus X Resident

melanops
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GNP BB BCE Expected

REPTILES CS |ALA | N 1000 | 2011 | 2018 iitztruez
Pygmy Spiny-tailed Skink  Egernia depressa X X X X Resident
Goldfields Crevice Skink Egernia formosa X X X Resident
South-Western Crevice- . . .
Skink Egernia napoliensis Resident
cummer richardsoni X | X | Resicent

Lerista desertorum Resident

Lerista kingi X X Resident
Unpatterned Robust Slider  Lerista macropisthopus P2 X Resident
Southern Robust Slider Lerista picturata X Resident
Timid Slider Lerista timida X X X Resident
Desert Skink Liopholis inornata X X X X Resident
Common Dwarf Skink Menetia greyii X X X X X Resident
Saltbush Morethia Skink Morethia adelaidensis X X Resident
\,\/Avgfei:ﬁgd Dark-flecked Morethia butleri X X Resident
Western Blue-tongue Tiliqua occipitalis X X X Resident
Bobtail Tiliqua rugosa X X X Resident
VARANIDAE
Stripe-tailed Monitor Varanus caudolineatus X X X X Resident
Perentie Varanus giganteus X Resident
Sand Goanna Varanus gouldii X X X X Resident
Black-headed Monitor Varanus tristis X Resident
TYPHLOPIDAE
Southern Blind Snake Anilios australis X Resident
Dark-spined blind snake Anilios bicolor Resident
Prong-snouted Blind Snake  Anilios bituberculatus X Resident
gﬁ:]tg%r:alzgok—snouted Anilios hamatus X Resident
Beaked Blind Snake Anilios waitii Resident
ELAPIDAE
Desert Death Adder Acanthophis pyrrhus X X Resident
gggtkk;ern Shovel-nosed Eerrici:fgﬁzirgghls Resident
Yellow-faced Whipsnake Demansia psammophis Resident
Moon Snake Furina ornata X Resident
Monk Snake Parasuta monachus X X X Resident
Mulga Snake Pseudechis australis X X X Resident
Ringed Brown Snake Pseudonaja modesta X X X Resident
Gwardar Pseudonaja mengdeni Resident
Jan's Banded Snake Simoselaps bertholdi X X X X Resident
Rosen's Snake Suta fasciata Resident
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Expected
GNP | BB | BCE ;
BIRDS CS | ALA EPBC | BA 1990 | 2011 | 2018 status in
area
CASUARIIDAE
Emu Dromaius X X X | X | Resident
novaehollandiae
MEGAPODIIDAE
Malleefowl Leipoa ocellata Q/S X X X X Resident
OTIDIDAE
Australian Bustard Ardeotis australis X X Rgg_ular
visitor
BURHINIDAE
Bush Stone-curlew Burhmt_Js Vagrant
grallarius
PHASIANIDAE
Stubble Quail Coturnix Irregular
pectoralis visitor
TURNICIDAE
Little Button-quail Turnix velox X Rgg_ular
visitor
ANATIDAE
Grey Teal Anas gracilis X X X X Re;g_ular
visitor
Australasian Shoveler Anas rhynchotis X Irr_egular
visitor
Pacific Black Duck Anas superciliosa X X Re_g_ular
visitor
Hardhead Aythya australis X X Re_g_ular
visitor
Musk Duck Biziura lobata X X Irrggular
visitor
Australian Wood Duck Chenonetta X X X Irregular
jubata visitor
Black Swan Cygnus atratus X X Irrggular
visitor
Pink-eared Duck Malacorhynchus X X X Rgg.ular
membranaceus visitor
Blue-billed Duck Oxyura australis P4 X Irrggular
visitor
Freckled Duck Stictonetta X Vagrant
naevosa
Australian Shelduck Tadornq X X Irr_egular
tadornoides visitor
PODICIPEDIDAE
Great Crested Grebe qulceps X Vagrant
cristatus
Hoary-headed Grebe Pol_locephalus X X Rgg_ular
poliocephalus visitor
Australasian Grebe Tachybaptus . X X Rgg_ular
novaehollandiae visitor
COLUMBIDAE
Irregular

Diamond Dove

Geopelia cuneata

visitor
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Expected
GNP | BB | BCE .
BIRDS CS | ALA EPBC | BA 1990 | 2011 | 2018 status in
area
Crested Pigeon Ocyphaps X X X X Resident
lophotes
Common Bronzewing Phaps X X X Resident
chalcoptera
CUCULIDAE
Fan-tailed Cuckoo Cacom_antls- X Irrggular
flabelliformi visitor
Horsfield's Bronze-Cuckoo Chalcites basalis X X X Rggular
migrant
Black-eared Cuckoo Chalcites X X X X Rggular
osculans migrant
Pallid Cuckoo Cuculus pallidus X X X Rggular
migrant
APODIDAE
Fork-tailed Swift Apus pacificus M X X Rggular
S5 migrant
RALLIDAE
Eurasian Coot Fulica atra X X X Rgg_ular
visitor
Australian Spotted Crake Porzana fluminea X Irrggular
visitor
Black-tailed Native-hen Gallmu]a X Irrggular
ventralis visitor
RECURVIROSTRIDAE
Banded Stilt Cladorhynchus X Vagrant
leucocephalus
Black-winged Stilt H_lmantopus X X Irrggular
himantopus visitor
Red-necked Avocet Recurvwostra. X X Vagrant
novaehollandiae
CHARADRIIDAE
Inland Dotterel Charad_rlus Irrggular
australis visitor
Black-fronted Dotterel Charadrius X Irrggular
melanops visitor
Red-capped Plover Chgrad_nus X Irrggular
ruficapillus visitor
Red-kneed Dotterel E_rythrogonys X Rgg_ular
cinctus visitor
Hooded Plover Thln_orn|§ P4 X Vagrant
rubricollis
Banded Lapwing Vanellus tricolor X Rgg_ular
visitor
SCOLOPACIDAE
. . Calidris M Irregular
Sharp-tailed Sandpiper acuminata S5 X visitor
Cr
. Calidris M
Curlew Sandpiper ferruginea s1 X Vagrant
S5
. Calidris M
Pectoral Sandpiper melanotos S5 X Vagrant
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Expected
GNP | BB | BCE .
BIRDS CS | ALA EPBC | BA 1990 | 2011 | 2018 status in
area
Red-necked Stint Calidris ruficollis M X Irrggular
S5 visitor
Wood Sandpiper Tringa glareola g/k_l) Vagrant
. Tringa M Irregular
Common Sandpiper hypoleucos S5 X visitor
Common Greenshank Tringa nebularia M Irrggular
S5 visitor
. Tringa M Irregular
Marsh Sandpiper stagnatalis S5 visitor
ARDEIDAE
White-faced Heron Egretta . X X Irrggular
novaehollandiae visitor
White-necked Heron Ardea pacifica X X Irrggular
visitor
Eastern Great Egret Ardea modesta X Vagrant
Nankeen Night Heron Nyctlcor_ax Vagrant
caledonicus
THRESKIORNITHIDAE
Yellow-billed Spoonbill Platalea flavipes Vagrant
. Plegadis M
Glossy Ibis falcinellus S5 Vagrant
Australian White Ibis Threskiornis X Vagrant
molucca
Straw-necked Ibis Th_re_sklo_r nis X Vagrant
spinicollis
PHALACROCORACIDAE
Little Pied Cormorant Phalacrocorax X X Irrggular
melanoleucos visitor
Little Black Cormorant Pha!acrogorax Vagrant
sulcirostris
ACCIPITRIDAE
Accipiter .
Collared Sparrowhawk cirrhocephalus Resident
Brown Goshawk ACC|_p|ter Rgg_ular
fasciatus visitor
Wedge-tailed Eagle Aquila audax Resident
Spotted Harrier Circus assimilis Rgg_ular
visitor
Black-shouldered Kite Elanus axillaris Rgg_ular
visitor
Letter-winged Kite Elanus scriptus P4 Irrggular
visitor
Whistling Kite Haliastur X X X Regular
sphenurus visitor
Black-breasted Buzzard Hamirostra X Rgg_ular
melanosternon visitor
Little Eagle HleraaetL_Js X X Rgg_ular
morphnoides visitor
Square-tailed Kite !_oph0|ct|n|a X Irrggular
isura visitor
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Expected
GNP | BB | BCE .
BIRDS CS | ALA EPBC | BA 1990 | 2011 | 2018 status in
area
Black Kite Milvus migrans Irrggular
visitor
FALCONIDAE
Brown Falcon Falco berigora X X X Rgg_ular
visitor
Nankeen Kestrel Falco . X X X X Rgg_ular
cenchroides visitor
Grey Falcon Falco hypoleucos | S3 Vagrant
Australian Hobby Falco longipennis X X X X Rgg_ular
visitor
Peregrine Falcon Falco peregrinus S7 X Rgg_ular
visitor
Black Falcon Falco subniger Irrggular
visitor
STRIGIDAE
Southern Boobook Ninox . X X X Resident
novaeseelandiae
TYTONIDAE
Barn Owl Tyto alba X Resident
PODARGIDAE
Tawny Frogmouth Po_dar_gus X X Resident
strigoides
CAPRIMULGIDAE
Spotted Nightjar Eurostopodus X Regular
argus visitor
AEGOTHELIDAE
Australian Owlet-nightjar Ae_gotheles X X Resident
cristatus
MEROPIDAE
Rainbow Bee-eater Merops ornatus CS3 X X X X X Re_\gular
migrant
ALCEDINIDAE
Red-backed Kingfisher Todlramphus X X Resident
pyrrhopygia
Sacred Kingfisher Todiramphus X Regular
sanctus visitor
CACATUIDAE
Major Mitchell's Cockatoo Cacatua . Irrggular
leadbeateri visitor
Little Corella Cacatya Vagrant
sanguinea
Galah Eolophus X X X Regular
roseicapilla visitor
Cockatiel Nymphlpus X X Rgg_ular
hollandicus visitor
PSITTACIDAE
Australian Ringneck Barna}rdlus X X X X Resident
zonarius
Purple-crowned Lorikeet Glossopsitta X X X Rgg_ular
porphyrocephala visitor
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Expected
GNP | BB | BCE .
BIRDS CS | ALA EPBC | BA 1990 | 2011 | 2018 status in
area
. Melopsittacus Regular
Budgerigar undulatus X visitor
Scarlet-chested Parrot Neophgma X Irrggular
splendida visitor
. Pezoporus E
Night Parrot occidentalis s1 X Vagrant
. Polytelis \Y
Princess Parrot alexandrae P4 X Vagrant
Regent Parrot Polytelis Rgg_ular
anthopeplus visitor
Mulga Parrot Psephotus varius X X Resident
CLIMACTERIDAE
White-browed Treecreeper Cll_m_acterls X Resident
affinis
Rufous Treecreeper Climacteris rufa Resident
PTILONORHYNCHIDAE
Western Bowerbird Ptilonorhynchus X Resident
guttatus
MALURIDAE
White-winged Fairy-wren Malurus X X X X Resident
leucopterus
Splendid Fairy-wren Malurus X X X X X Resident
splendens
MELIPHAGIDAE
Spiny-cheeked Honeyeater Acanthaggnys X X X X Resident
rufogularis
Red Wattlebird Anthochaera X X X Regular
carunculata visitor
Pied Honeyeater Cer_thlonyx Re_\g.ular
variegatus visitor
White-fronted Chat Ept_hlanura X X Re_\g_ular
albifrons visitor
Orange Chat Epthlanura X Irrggular
aurifrons visitor
Crimson Chat Epthianura X X X Regular
tricolor visitor
Grey-fronted Honeyeater Lichenostomus X Irrggular
plumulus visitor
Singing Honeyeater L_|chenostomus X X X X Resident
virescens
Brown Honeyeater .L'Cf‘m.efa X X X Resident
indistincta
Yellow-throated Miner Mar_lorma X X X X Resident
flavigula
Brown-headed Honeyeater EA ell_thrept_us X X X X Resident
revirostris
White-eared Honeyeater :\IeSOD.t'IOUS X X X X Resident
eucotis
White-fronted Honeyeater Phylldonyrls X X X Re_g.ular
albifrons visitor
Yellow-plumed Honeyeater Ptilotula ornata X X X Regular

visitor
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Expected
GNP | BB | BCE .
BIRDS CS | ALA EPBC | BA 1990 | 2011 | 2018 status in
area
Black Honeyeater Sugomel niger X Irrggular
visitor
PARDALOTIDAE
Striated Pardalote Pa_r dalotus X X X Resident
striatus
ACANTHIZIDAE
Inland Thornbill Acgnthlza X X X X Resident
apicalis
Yellow-rumped Thornbill Acanthiza X X X X Resident
chrysorrhoa
Slender-billed Thornbill _Acanth!za Vagrant
iredalei
Slaty-backed Thornbill Acanthlza . X X Resident
robustirostris
Chestnut-rumped Thornbill Acanth!za_ X X X X Resident
uropygialis
Southern Whiteface Apheloc_ephala X X X Resident
leucopsis
Rufous Fieldwren Calaman'_[hus Re.:g.ular
campestris visitor
Western Gerygone Gerygone fusca Resident
Redthroat Pyrrholaemus X X X Resident
brunneus
Weebill Smicrornis X X X | X | Resident
brevirostris
NEOSITTIDAE
Varied Sittella Daphoenositta X X X Resident
chrysoptera
POMATOSTOMIDAE
White-browed Babbler Pomat(_)§tomus X X X X Resident
superciliosus
CINCLOSOMATIDAE
Chestnut Quail-thrush Cinclosoma X X X Re_\g_ular
castanotum visitor
. Cinclosoma Irregular
Copper-backed Quail-thrush oY
PP Q casteneothorax visitor
- . Psophodes
Chiming Wedgebill occidentalis Vagrant
CAMPEPHAGIDAE
Ground Cuckoo-shrike Coracina maxima Resident
Black-faced Cuckoo-shrike Coracina . Resident
novaehollandiae
White-winged Triller Lalage tricolor Resident
PACHYCEPHALIDAE
Grey Shrike-thrush Eollurlc_mcla X X X X X Resident
armonica
Crested Bellbird Ore0|ca_ X X X X X Resident
gutturalis
Gilbert’s Whistler Pachycephala X Irregular
inornata visitor
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Expected
GNP | BB | BCE ;
BIRDS CS | ALA EPBC | BA 1990 | 2011 | 2018 status in
area
Rufous Whistler Pa(_:hycephala X X X X Resident
rufiventris
ARTAMIDAE
Black-faced Woodswallow Artamus cinereus X X Resident
Dusky Woodswallow Artamus Resident
cyanopterus
Little Woodswallow Artamus minor Irrggular
visitor
Masked Woodswallow Artamus X X X Resident
personatus
Pied Butcherbird C_ractlcus . X Resident
nigrogularis
Australian Magpie Cracticus tibicen X Resident
Grey Butcherbird Cracticus X Resident
torquatus
Grey Currawong Strepera X X X X Resident
versicolor
RHIPIDURIDAE
Rhipidura
White-tailed Grey Fantail albiscapa X X Resident
albicauda
- . Rhipidura ;
Willie Wagtail X X X X Resident
leucophrys
CORVIDAE
Little Crow Corvus bennetti Resident
Australian Raven Corvus_ Resident
coronoides
Torresian Crow Corvus orru Resident
MONARCHIDAE
Magpie-lark Grallina X X X X Resident
cyanoleuca
PETROICIDAE
Southern Scrub-robin Drymodes . X X X Resident
brunneopygia
Hooded Robin Melanodryas X X X Resident
cucullata
Jacky Winter Microeca X X X X Resident
leucophaea
Red-capped Robin Petroica X X X X Resident
goodenovii
NECTARINIIDAE
Mistletoebird D_|caeqm X X X X Re_g_ular
hirundinaceum visitor
ESTRILDIDAE
Zebra Finch Taeniopygia X X X Resident
guttata
MOTACILLIDAE
Australasian Pipit Anthus australis X X X X Resident

LOCUSTELLIDAE
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Expected
GNP | BB | BCE .
BIRDS CS | ALA EPBC | BA 1990 | 2011 | 2018 status in
area
Brown Songlark Cmclo_rhamphus X X Resident
cruralis
Rufous Songlark Cmclorhgmphus X Resident
mathewsi
HIRUNDINIDAE
White-backed Swallow Cheramoeca Resident
leucosternum
Welcome Swallow Hirundo neoxena Resident
Fairy Martin Pgtrochelldon Irrggular
ariel visitor
Tree Martin Pgtr_ochehdon X X X Resident
nigricans
Expected
GNP | BB BCE .
MAMMALS CS | ALA EPBC 1090 | 2011 | 2018 status in
area
TACHYGLOSSIDAE
Echidna Tachyglossus X X Resident
aculeatus
DASYURIDAE
Kultarr Ant_e chinomys Resident
laniger
Brush-tailed Mulgara Dasycercus blythi P4 Vagrant
. . Vv Locally
Chuditch Dasyurus geoffroii 3 X extinct
Wongai Ningaui Ningaui ridei X Resident
Southern Ningaui Ningaui yvonneae X Resident
Woolley's . Pseudantechinus X Resident
Pseudantechinus woolleyae
Fat-tailed Dunnart Smlnt_hop5|s X X Resident
crassicaudata
Little Long-tailed Sml_nthop5|s X X Resident
Dunnart dolichura
Hairy-footed Dunnart Sminthopsis hirtipes Resident
Ooldea Dunnart Sminthopsis ooldea X Resident
THYLACOMYIDAE
. . . V Locally
Greater Bilby Macrotis lagotis $3 extinct
BURRAMYIDAE
Western Pygmy Possum Cercfartetus X Resident
concinnus
POTOROIDAE
. . Ex * Locally
Boodie Bettongia lesueur 54 extinct
PERAMELIDAE
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Expected
GNP | BB BCE .
MAMMALS CS | ALA EPBC 1990 | 2011 | 2018 status in
area
. . Chaeropus Ex ;
Pig-footed Bandicoot ecaudatus 54 Extinct
Golden Bandicoot Isoodon auratus v Loqally
S3 extinct
Western Barred Perameles E X Locally
Bandicoot bougainville S3 extinct
MACROPODIDAE
Lagorchestes Ex Locally
Rufous Hare-Wallaby hirsutus S4 extinct
Western Grey Kangaroo M?CTOPUS X X X Resident
fuliginosus
Euro, Biggada Macropus robustus X X Resident
Red Kangaroo, Marlu Macropus rufus X X X Resident
MOLOSSIDAE
White-striped Freetail- Austror)omus X X Resident
Bat australis
Southern Freetail-Bat Mormopterus X Resident
planiceps
VESPERTILIONIDAE
Gould's Wattled Bat Chalinolobus gouldii X Resident
Lesser Long-eared Bat Nyctoph!lus Resident
geoffroyi
Central Long-eared Bat {\(I));ctophllus major P3 Resident
Inland Broad-nosed Bat  Scotorepens balstoni Resident
Inland Forest Bat Vespadelus_ Rgg_ular
baverstocki visitor
Southern Forest Bat Vespadelus regulus Irrggular
visitor
MURIDAE
Stick-nest Rat Leporillus sp 3,( * Extinct
Spinifex Hopping- Notomys alexis Irrggular
Mouse visitor
Mitchell's Hopping- Notomys mitchellii X X | Resident
Mouse
Bolam's Mouse Pseudomys bolami X X Resident
Sandy Inland Mouse Pseudomys . X Resident
hermannsburgensis
INTRODUCED
MAMMALS
European Cattle Bos taurus Int. X Rgg_ular
visitor
Camel Camelus . Int. X X X Re_g_ular
dromedarius visitor




Fauna assessment Bamford Consulting Ecolgists February 4 2019

Expected

MAMMALS CS | ALA EPBC (1;9';2 2%181 ?(?1% status in
area

Dog, Dingo Canis lupus Int. X X X X Resident
Goat Capra hircus Int. X X X Resident
Horse Equus caballus Int. X Vagrant
Cat Felis catus Int. X X X Resident
House Mouse Mus musculus Int. X X X Resident
Rabbit Sjrzggllﬁgus Int. X X Resident
Red Fox Vulpes vulpes Int. X X Resident
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RS S BB 2011
BUPRESTIDAE

jewel beetle Castiarina acuticeps SP X
jewel beetle Castiarina aeraticollis SP X
jewel beetle Castiarina bakeri SP X
jewel beetle Castiarina pallidiventris SP X
jewel beetle Castiarina recta SP X
jewel beetle Castiarina rufolimbata SP X
jewel beetle Castiarina subacuticeps SP X
jewel beetle Chalcophorotaenia martinii SP X
jewel beetle Diadoxus regius SP X
jewel beetle Pseudotaenia gigas SP X
jewel beetle Temognatha pascoei SP X

SP = special protection under the WA Biodiversity Conservation Act.
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Appendix 2. Annotated species list from site inspection, 16-17 January 2019.

1.
2.

3.
4

oo

©

11.

12.
13.

14.
15.

13.
14.
15.
16.

Diplodactylus conspicillatus. One dead in drill pit in north,

Strophurus sp.. Several dead in drill pit in north. Very spiny tail with spines
apparently not in clear lines.

Lucasium sp.. One dead in drill pit in north.

Ctenophorus scutulatus. Seen regularly in mixed shrubland on loam and gravelly
loam flats.

Ctenophorus reticulatus. One seen in south-east.

Ctenophorus cristatus. One seen in woodland in east.

Varanus gouldii. Young animal (year 2?) on track in east, and a slightly larger animal
seen in south-east. Also one record in north-east.

Ctenotus mimetes. One seen in north-west.

Ctenotus leonhardi. Hatchling seen in south.

. Eremiascincus richardsonii. Adult and neonate at base of dead tree; seen head-

torching at breakaway near camp. Also one dead animal in pit in south of area.
Liopholis inornata. Burrow systems probably this species throughout. Several dead
specimens in drill-pits.

Menetia greyii. Several seen active.

Morethia ?adelaidensis. One seen in shrubland in north-west. Appeared strongly-
marked but could be M. obscura.

Anilios hamatus. One removed from pit near drilling site in south.

Simoselaps bertholdi. Two in pit in south; one dead and one rescued.

Emu. Dropping near camp wastewater treatment ponds. Droppings also found around
Sandalwood in north-west. Fresh tracks across soft ground in south. Old nest
(scattered eggshell) in south-west.

Malleefowl. Reported near camp and three fairly old mounds found in east. All are
quite small (3, 3.5m and 1.5-2m across) with clear central crater but no plant material
in crater. One had possible scratch marks from Malleefowl in clay and raised soil still
a bit loose, so maybe only 5-10 years since last used. The very small one also looked
like it had been excavated within the last few years and uncertain if it had ever been
filled with vegetation. Perhaps an experimental mound started by a young animal?
One flushed from eucalypts and scrub in south at about 51J 439316E, 6663325N.
Australasian Grebe. Four adults and a juvenile on treatment ponds.

Grey Teal. Flock of 45 on treatment ponds.

Pink-eared Duck. One on treatment ponds.

Eurasian Coot. One on treatment ponds (17/01; had not been present on 14/01).
Australian Hobby. One seen in north.

Nankeen Kestrel. One over east.

Crested Pigeon. One in camp.

. Australian Ringneck. Several around camp regularly and occasionally in woodlands.
. Mulga Parrot. Pair in north-west and pair in north-east.
. Rainbow Bee-eater. Seen occasionally; group of about five in east might be a pre-

migratory gathering. Similar group seen in south.

Splendid Fairy-wren. Parties throughout and coloured males present.
Redthroat. Calling from thickets and few seen throughout.

Inland Thornbill. Few parties throughout.

Chestnut-rumped Thornbill. Few parties throughout.
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17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.

28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

41.
42.
43.
44,

=

e

Yellow-rumped Thornbill. Party in north-east.

Weebill. Common among eucalypts.

Singing Honeyeater. Small numbers throughout.

Yellow-throated Miner. Parties throughout.

Spiny-cheeked Honeyeater. Seen and heard throughout.

White-eared Honeyeater. Several seen and heard in tall eucalypts in south.
Brown-headed Honeyeater. Party in tall shrubs and eucalypts in south.
Mistletoebird. Several seen and heard in south.

Red-capped Robin. At least two pairs in south.

Rufous Whistler. Occasional birds seen and heard throughout.

Grey Shrike-thrush. Calling in dense thickets and one sheltering from heat in small
cave.

Crested Bellbird. Calling throughout.

Quail-thrush. Species not determined. Heard in north-west area.

White-browed Babbler. Parties throughout.

Willie Wagtail. One in north-west and one in south.

White-tailed Fantail. One in south and one in north-east. Pale tail very prominent.
White-backed Swallow. Seen occasionally.

Welcome Swallow. Several over south.

Magpie-lark. One in camp.

Masked Woodswallow. Group of five over east and similar group seen in north-east;
included juveniles.

Black-faced Woodswalllow. Several on powerlines near offices.

Australian Raven. Small numbers throughout.

Little Crow. Two in north-west area and also small group in north-east.

Grey Currawong. Several in south-west area and one seen in north-west area.
Juvenile seen in south-west.

Pied Butcherbird. Adults and a juvenile in south-west. Juvenile also seen in north.
Grey Butcherbird. Several seen and heard in south.

Australian Magpie. Single bird seen in north.

Australian Pipit. Few along roads.

Echidna. Diggings throughout and scats in small caves in breakaway.

Boodie. Old warrens widespread (56 recorded) especially in areas where calcrete
present. Extinct on the mainland (except for translocated populations).

Stick-nest Rat. Old nests in breakaway overhangs. Coordinates for a large nest in
good condition: 51J 436877E, 6661282N. Uncertain if Leporillus conditor or L.
apicalis. Both extinct on the mainland; L. conditor survives on one island and some
translocated populations.

Euro. Scats in breakaways.

White-striped Bat Austronomus australis. Detected near camp and almost constant
activity over settling ponds late into evenings.

Gould’s Wattled Bat Chalinolobus gouldii. Detected near camp and almost constant
activity over settling ponds late into evenings.

Chocolate Wattled Bat Chalinolobus morio. Occasional records at settling ponds in
morning.

Southern Forest Bat Vespadelus regulus. Almost constant activity through all nights
over settling ponds. Active until 04:43.
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10.
11.
12.
13.
14.
15.
16.
17.
18.

Inland Freetail Bat Ozimops planiceps. Occasional records from settling ponds in
early morning.

Long-eared Bat Nyctophilus sp. Probable; could not be identified to species.
Mitchell’s Hopping-Mouse Notomys ?mitchelli. Burrows in old Boodie warrens.
Rabbit. Scats and diggings throughout.

Goat. Scats in breakaway caves.

Cow. Old scats and tracks seen at several locations.

Camel. Old scats in north-west.

Red Fox. Scats fund at a few locations.

Feral Cat. Tracks at one location in south.

Dingo. Fresh tracks in north.
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Appendix 3. Locations and descriptions of fauna records.

Eastings | Northings Date Time Notes
436804 | 6660228 | 17/01/19 Bat detector
439104 | 6669114 | 17/01/2019 8:06 Boodie warren
439029 | 6669044 | 17/01/2019 8:08 Boodie warren
438849 | 6668661 | 17/01/2019 8:19 Boodie warren
438815 | 6668391 | 17/01/2019 8:27 Boodie warren
438844 | 6668352 | 17/01/2019 8:28 Boodie warren
439328 | 6667937 | 17/01/2019 8:46 Boodie warren
439140 | 6667656 | 17/01/2019 9:15 Boodie warren
437549 | 6667634 | 17/01/2019 10:00 Boodie warren
437644 | 6669186 | 17/01/2019 11:15 Boodie warren
437981 | 6669010 | 17/01/2019 11:22 Boodie warren
438056 | 6668915 | 17/01/2019 11:25 Boodie warren
438317 | 6668613 | 17/01/2019 11:32 Boodie warren
438694 | 6668529 | 17/01/2019 11:40 Boodie warren and Fox earth
439309 | 6667842 | 17/01/2019 12:07 Boodie warren
439979 | 6668338 | 17/01/2019 6:40 Boodie warren
440424 | 6669052 | 17/01/2019 7:13 Boodie warren
439096 | 6667982 | 17/01/2019 11:59 Boodie warren
436411 | 6662253 | 16/01/2019 15:49 Boodie warren
439390 | 6663152 | 16/01/2019 8:07 Boodie warren
441348 | 6664218 | 16/01/2019 10:03 Boodie warren
441644 | 6664165 | 16/01/2019 10:11 Boodie warren
441204 | 6663577 | 16/01/2019 10:48 Boodie warren
441007 | 6663719 | 16/01/2019 10:56 Boodie warren
436700 | 6662452 | 16/01/2019 15:36 Boodie warren
436594 | 6662388 | 16/01/2019 15:39 Boodie warren
434185 | 6667767 | 15/01/2019 7:56 Boodie warren
436511 | 6667576 | 15/01/2019 9:09 Boodie warren
439256 | 6666797 | 15/01/2019 17:12 Boodie warren
436032 | 6668264 | 15/01/2019 9:51 Boodie warren
436276 | 6668258 | 15/01/2019 10:08 Boodie warren
436339 | 6668192 | 15/01/2019 10:11 Boodie warren
436770 | 6667779 | 15/01/2019 10:32 Boodie warren
440649 | 6666567 | 15/01/2019 12:19 Boodie warren
440798 | 6666729 | 15/01/2019 12:24 Boodie warren
438469 | 6666267 | 15/01/2019 15:59 Boodie warren
439220 | 6666812 | 15/01/2019 17:11 Boodie warren
440049 | 6662891 | 16/01/2019 7:01 Boodie warren
439994 | 6663397 | 16/01/2019 7:19 Boodie warren
439662 | 6663458 | 16/01/2019 7:28 Boodie warren
441488 | 6663746 | 16/01/2019 10:36 Boodie warren
436514 | 6662206 | 16/01/2019 15:55 Boodie warren
436480 | 6662062 | 16/01/2019 16:27 Boodie warren




Fauna assessment Bamford Consulting Ecolgists February 4 2019

Eastings | Northings Date_Time Notes
440438 | 6668940 | 17/01/2019 7:10 Boodie warren
440382 | 6669304 | 17/01/2019 7:19 Boodie warren
438928 | 6668138 | 17/01/2019 11:55 Boodie warren
439149 | 6667936 | 17/01/2019 12:00 Boodie warren
439184 | 6667889 | 17/01/2019 12:02 Boodie warren
439668 | 6669650 | 17/01/2019 7:43 Boodie warren
439432 | 6669422 | 17/01/2019 7:54 Boodie warren
439022 | 6669090 | 17/01/2019 8:07 Boodie warren
438795 | 6668639 | 17/01/2019 8:18 Boodie warren
438806 | 6668482 | 17/01/2019 8:22 Boodie warren
438062 | 6667666 | 17/01/2019 9:43 Boodie warren
437551 | 6669093 | 17/01/2019 11:12 Boodie warren
438788 | 6668239 | 17/01/2019 11:51 Boodie warren
439571 | 6668030 | 17/01/2019 6:22 Egernia depressa colony
440300 | 6666651 | 14/01/2019 11:59 Malleefowl mound
437128 | 6662908 | 14/01/2019 11:29 Malleefowl mound
439316 | 6663325 | 16/01/2019 7:46 Malleefowl

Malleefowl mound and Boodie

440713 | 6664119 | 16/01/2019 11:15 warren
436512 | 6662297 | 16/01/2019 15:43 Malleefowl mound
440377 | 6666617 | 15/01/2019 11:50 Malleefowl mound
440296 | 6666565 | 15/01/2019 11:57 Malleefowl mound
439080 | 6667196 | 15/01/2019 16:47 Malleefowl mound
441185 | 6664298 | 16/01/2019 9:55 Malleefowl Mound
436877 | 6661282 | 14/01/2019 14:49 old Stick-nest Rat nest in cave
434960 | 6667699 | 15/01/2019 8:30 Land snails
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Appendix 4. Categories used for the assessment of conservation significance.
IUCN categories (based on review by Mace and Stuart 1994) as used for the Environment
Protection and Biodiversity Conservation Act 1999 and the Western Australian Biodiversity

Conservation Act 2018.

Extinct

Critically Endangered
(CR)

Endangered (E)

\Vulnerable (V)

Near Threatened

Conservation
Dependent

Data Deficient
(Insufficiently Known)
Least Concern.

Taxa not definitely located in the wild during the past 50 years.

Extinct in the Wild (Ex) Taxa known to survive only in captivity.

Taxa facing an extremely high risk of extinction in the wild in the
immediate future.

Taxa facing a very high risk of extinction in the wild in the near
future.

Taxa facing a high risk of extinction in the wild in the medium-term
future.

Taxa that risk becoming Vulnerable in the wild.

Taxa whose survival depends upon ongoing conservation measures.
Without these measures, a conservation dependent taxon would be
classed as Vulnerable or more severely threatened.

Taxa suspected of being Rare, Vulnerable or Endangered, but whose
true status cannot be determined without more information.

Taxa that are not Threatened.

Schedules used in the WA Biodiversity Conservation Act 2018

Schedule 1 (S1)  Critically Endangered fauna.

Schedule 2 (S2)  Endangered fauna

Schedule 3 (S3)  Vulnerable Migratory species listed under international treaties.
Schedule 4 (S4)  Presumed extinct fauna

Schedule 5 (S5)  Migratory birds under international agreement

Schedule 6 (S6)  Conservation dependant fauna

Schedule 7 (S7)  Other specially protected fauna
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WA Department of Biodiversity, Conservation and Attractions Priority species (species not
listed under the Biodiversity Conservation Act 2018, but for which there is some concern).

Priority 1 (P1) Taxa with few, poorly known populations on threatened lands.

. Taxa with few, poorly known populations on conservation lands; or taxa with
Priority 2 (P2) ) .

several, poorly known populations not on conservation lands.

Priority 3 (P3) Taxa with several, poorly known populations, some on conservation lands.
Taxa in need of monitoring.
Taxa which are considered to have been adequately surveyed, or for which
sufficient knowledge is available, and which are considered not currently
threatened or in need of special protection, but could be if present
circumstances change.

Priority 4.
(P4)
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SUMMARY

This report for Saracen Gold Mines Pty Ltd covers environmental assessments within a
2080ha area approximately 6km east of Carosue Dam Operations and 115km north east of
Kalgoorlie.

The environmental assessment had two components:
e A reconnaissance vegetation and flora survey from January 7 -12, 2020.
e A reconnaissance fauna survey from January 20 - 23, 2020.

Rainfall during winter in 2017 and 2018 was well below average. There were late winter
rains in 2018 and as a result, some biannual herbs and grasses persisted from preceding
seasons and were readily identified at the time of survey. There were few annual species.

Sixty-eight inventory sites were assessed during the reconnaissance vegetation and flora
survey which provided systematic coverage of the area and encompassed variations in
photo-pattern. A systematic assessment of land-type, geology, relief, soil type and
vegetation at each site enabled the area to be mapped into readily identifiable land units.

Ten land units were identified, and ten associated vegetation communities described.
Over 50% of the survey area is occupied by low hills and rises on basalt supporting very
sparse to open mixed height shrublands with very sparse overstoreys of casuarina. Low
hills and rises on laterite, commonly supporting acacia-dominated, very sparse to open
shrublands with very sparse overstoreys of casuarina or eucalyptus, occupy approximately
20% of the area. Chenopod shrublands occur on approximately 20% of the area either on
calcareous plains or alluvial plains. Felsic breakaways, acacia shrublands on hardpan and
drainage tracts are minor components of the landscape.

Ninety-nine flora taxa representing 22 families were found during the reconnaissance
survey. Chenopodiaceae accounted for 19 taxa, Fabaceae 24 taxa and Scrophulariaceae 16
taxa. There were two sterile specimens which were identified to genera level.

No threatened (rare) or endangered flora taxa were found during this survey.

Eremophila arachnoides subsp. tenera, a Priority 1 taxa is known to occur on nearby
tenements with similar landunits. None were found during this survey.

Several populations, each with scores of individuals, of Thryptomene eremaea, a Priority 2
taxa, were found mostly confined to Land Unit 1e (Upland basalt surfaces).

No alien to Western Australia (weed) species were located during survey.

Minor to moderate soil erosion is evident on felsic footslopes, calcareous and alluvial
plains and these land units are rated as slightly to moderately vulnerable to erosion.
Disturbance to these land units has the potential to increase sediment discharge to drainage
tracts and ultimately, and through extreme events, to Lake Rebecca.




Alexander Holm & Associates Relief Hill Flora Fauna Survey 2020

The survey landscape mainly drains via overland flow to several broad drainage systems
which flow indeterminately into Lake Rebecca 5 km to the north east and south. Lake
Rebecca is a major wetland with local and regional significance.

Malleefowl are active in the survey area. Two fresh mounds were found during limited
survey suggesting that there are likely to be many more in the survey area.

There are no Threatened Ecological Communities (TECs) within the north east Goldfields
subregion and no Priority Ecological Communities within or adjacent to the survey area.
No conservation areas are nearby.

It is recommended that, in planning and implementing operations within the survey area,
the proponent:

1. Avoids disturbance to land unit 1e (Upland basalt surfaces) preferred habitat for
Thryptomene eremaea a Priority 2 taxa.

2. Undertakes a Malleefowl survey especially within land units 1a, 2a and 4b and
avoids disturbance within 50m of active Malleefowl nests during nesting and
incubation.

3. Avoids destruction of mature Eucalyptus trees with nesting hollows

4. Old trees, dead trees, fallen logs and termite mounds should be “gently” tipped
over and left overnight to allow fauna to disperse

5. Takes measures to minimise erosion through soil disturbance and concentration
of overland water flows on vulnerable land units, especially calcareous plains
(land unit 4c) and alluvial plains (land unit 5b).

6. Avoids disturbance to drainage channels (land unit 6).
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SCOPE OF WORKS

Saracen Gold Mines Pty Ltd (Saracen) is proposing extensive exploration to the east of
Safari and Whirling Dervish gold mines. Alexander Holm & Associates were contracted
by Saracen to conduct an environmental assessment of a 2080ha area in the Relief Hill
area. Bamford Consulting Ecologists (BCE), were sub-contracted by Alexander Holm &
Associates to undertake and report on the fauna component of the assessment.

The environmental assessment to include:

e A review of available information on likelihood of a) presence of threatened (rare)
or priority plant species and b) threatened plant communities in the general search
area.

e A reconnaissance level fauna, flora and vegetation survey.

e An assessment of landscape stability and condition.

e A description of land units and relate information on fauna, flora, vegetation
communities and landscape stability to these units.

e A map of land units, associated vegetation communities, soil type and vulnerability
to erosion.

e A report on findings within a local and regional context

e An assessment of the proposal in relation to impacts on fauna.

e An assessment of the proposal against clearing principles.

The scope of works is to comply with Western Australian Environmental Protection
Authority (EPA) objectives for protection of the environment specifically to “ensure that
flora and vegetation surveys provide sufficient information to address both biodiversity
conservation and ecological function values within the context of the type of proposal
being considered” and to “enable an assessment of impacts on the conservation values and
status of the site in a regional and local context” (Environmental Protection Authority,

2004).

The work takes into account the following surveys that are either nearby or adjoin the
proposed project envelope and will produce a unified landunit/ vegetation association map
to cover these surveys:

e Mattiske Consulting Pty Ltd (2010) Flora and vegetation survey of the proposed

airstrip.

e Mattiske Consulting Pty Ltd (2010) Flora and vegetation survey of the Karari pit
extension.

e Alexander Holm & Associates (2010)Environmental assessment-proposed
expansion of Whirling Dervish mine.

e Alexander Holm & Associates (2012b) Environmental assessment — proposed
expansion of Tailings Storage Facility.

e Alexander Holm & Associates (2019). Environmental assessment of proposed
seismic survey area.
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In addition, information on fauna was available from a number of previous studies in
the area. These include:

Alexander Holm and Assoc. (2017). Malleefowl survey of proposed airstrip.
Saracen Gold Mines.

Coffey environments (2010). Level 1 vertebrate fauna survey for the Carosue
Dam Project, Saracen Gold.

Biologic. (2010). Level 1 survey for a proposed pipeline from GGT to Carosue
Dam and powerline from Black Swan to Carosue Dam. Tropicana JV and
Saracen Gold Mine Pty Ltd.

Henry-Hall et al. (1990). Report on survey of Goongarrie Nature Reserve.
ABRS (2013). Bush Blitz; Biological survey of Credo Station Reserve WA.
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REGIONAL OVERVIEW

Regional setting

The survey area is approximately 115 km north east of Kalgoorlie Boulder, and adjacent
to Lake Rebecca (Figure 1). It is within Kalgoorlie-Boulder and Menzies local
government areas. It falls mainly within Common 17325 and partly within Edjudina,
Gindalbie and Pinjin pastoral leases. It is located in the south-east of Eastern Murchison
(MUR 1) bio-geographic subregion and adjacent to Shield and Eastern Goldfields bio-
geographic sub-regions (Cowan 2001, Desmond, Cowan and Chant 2003).

The most extensive land use in the region is pastoralism and over 80% of this region is
pastoral leasehold. Most of the remainder is unallocated crown land and less than 1% is
set aside for nature conservation.
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Figure 1: Survey area (in pink) in relation to Lake Rebecca and Kalgoorlie Boulder
in the south west.




Alexander Holm & Associates Relief Hill Flora Fauna Survey 2020

Climate

Rainfall in the region is unreliable and inconsistent. Winter rainfall consists of light
showers from April to October. Significant summer rainfall events originating from the
north-west as tropical cyclones are most likely between January and March. The highest
recorded daily rainfall at Kalgoorlie is 177.8 mm (in February) and 92.6 mm (in January)
at Laverton. For Kalgoorlie, one in one hundred years rainfall events of 1 hour and 72
hours are estimated to result in 43 and 173 mm of rain respectively. (Data from
www.bom.gov.au).

The average potential pan evaporation rate at Carosue Dam is approximately 2800 mm per
annum?,

Winds are mostly light easterlies.

Topography and drainage

Landform patterns in the general area comprise extensive sand plain, sub-parallel
greenstone belts and breakaways with often extensive lower pediments which give way to
level to very gently inclined sheet flood plains. Relief is subdued. There are no major
river systems. South-east trending, broad, saline, palaeo-drainage systems traverse the
region and are defining features of the Yilgarn block of south-western Australia (Gentilli,
1979). These drainage systems have very low gradients and contain playa lakes including
Lake Rebecca, Carey and Raeside. Lakes form local depo-centres with poorly developed
radial drainage systems. During occasional intense rainfall events lakes may fill, and in
very rare events some may overflow, link-up and discharge to the Nullarbor Plain through
Ponton Creek (Pringle, Van Vreeswyk & Gilligan, 1994).

Hydrogeology

Groundwater occurs throughout the region within sparse fractures in basement rocks,
within the weathering profile, and in alluvial sediments. Regional water table elevations
vary from around 350 m above sea level around Lake Raeside to 400 — 450 m above sea
level around Lake Carey and are generally 30 to 100 m below surface. Groundwater
recharge occurs from major, but infrequent, rainfall events, mainly on drainage divides,
and locally at site specific intake areas such as drainage lines or sandplains and dune
fields. Groundwater is in hydraulic continuity and flows from drainage divides towards
palaeo-drainages and then south-easterly toward the Nullarbor Plain. Groundwater
beneath catchment divides occurs as lenses of less than 5000 mg/l TDS which are
superimposed on a regional field of saline groundwater with linear bodies of hypersaline
groundwater along palaeo-drainages, and local brine pools associated with salt lakes.

Vegetation and soils

The region lies within the Eremaean botanical province, mainly in the Austin botanical
district, with the eastern edge approaching the Helms botanical district (Beard, 1976).
Lake Ballard/Lake Rebecca form a major vegetation divide with characteristic Acacia
aneura (mulga) low woodlands associated with red loams over siliceous hardpan to the
north and low woodlands of mixed mulga and Casuarina obesa (black oak) and

Lhttp://www.bom.gov.au/cqi-bin/climate/cgi bin scripts/evaporation.cqi.
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Eucalyptus species on alkaline and calcareous soils to the south. Spinifex hummock
grassland with eucalypt overstory on sand plain is common. Halophytic vegetation occurs
throughout the region on palaeo-drainage systems, breakaways and on some stony and
alluvial plains. Highly saline soils support Atriplex (saltbush), Maireana (bluebush) and
Tecticornia (samphire) shrublands, while less saline soils support eucalypt or mulga with
saltbush or bluebush understoreys.

The most common vegetation associations in the region include Beard Vegetation
Association 20 (Low woodland: mulga mixed with Casuarina obesa and Eucalyptus spp.),
110 (Hummock grassland, shrub steppe and red mallee over spinifex) and 389 (Succulent
steppe with open low woodland; mulga over saltbush) (Table 1).

Table 1: Vegetation associations (Beard, 1976) in project area in comparison with
South Laverton area (SLA), total area in WA and area within conservation reserves

SLA Reserve  Western Australia

ngn Description Area Priority  Area  Within reserve
km? km? km? %
20 Low woodland; mulga mixed with Casuarina obesa and 7892 L 13045 2173 16.7
Eucalyptus spp.
24 Low woodland; Casuarina obesa 15.2 L 265.6 2.4 0.9

110  Hummock grassland; shrub steppe and red mallee over 356 M 4746 1201 25.3
spinifex

389  Succulent steppe with open low woodland; mulga over 2344 M 6465 230 3.6
salt bush

529  Succulent steppe with open low woodland; mulga and 46.6 H 102.8 0.1 0.1
sheoak over salt bush

L*: Low; M: Medium; H: High priority for reservation
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ASSESSMENT METHODOLOGY

Assessment personnel

The work was managed and reported by Dr Alexander Holm (Alexander Holm &
Associates). Field work for the vegetation and flora survey was conducted by Mr Eliot
and Dr Holm. Mr Mitchell provided off-site assistance in expert identification of flora
specimens collected in the field.

Dr Holm is an ecologist with over 35 years experience in arid environments and Goldfield
regions and an accredited environmental consultant with the Environmental Consultants
Association of Western Australia.

Mr Andrew Mitchell was assisting botanist to Western Australian Department of
Agriculture’s rangeland surveys, senior author of “Arid Shrubland Plants of Western
Australia” (Mitchell and Wilcox 1994) and recently retired botanist with AQIS (Australian
Quarantine and Inspection Service). .

Mr Geoffrey Eliot was soil and landscape technician for the Western Australian
Department of Agriculture’s rangeland surveys and has over 20 years experience in
Western Australian arid regions.

The fauna survey was conducted and reported by Dr Barry Shepherd and Mr Tim Gamlin.

Dr Barry Shepherd is an ecologist with more than 20 years working as an environmental
consultant. Barry’s core skills are around environmental and ecological impact
assessment, and environmental approvals. Around this experience, he has conducted a
large number of environmental baseline survey for birds, bats, small mammals and
herpetofauna, and specialises in marine mammals and bats. He is also experienced in line
transect population studies. Barry has undertaken extensive analysis of bat echolocation
and calls and is competent on most ultra-sonic detection systems. Barry has written a large
number of baseline survey reports, impact assessments and environmental approval
documentation.

Tim Gamblin is an experienced fauna ecologist working across a range of industry sectors
within the WA bioregions. He has technical and practical skills, specialised knowledge of
vertebrate fauna ecology, sampling and detection methods, and can communicate results
and advice to clients and other stakeholders in the natural resource management, mining
and energy sectors. He has over 20 years’ experience as a zoologist and has worked within
the WA government as well as in the private sector as a fauna consultant. He has a proven
ability to provide high quality results whether this be preparing an impact assessment,
ecological reporting or working effectively within a fauna survey team. He also enjoys
teaching and training students in fauna sampling techniques.

Timing of survey and seasonal conditions

Vegetation and flora reconnaissance survey from January 7 -12, 2020.
Fauna reconnaissance survey from January 20 — 23, 2020.
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Rainfall during winter in 2017 and 2018 was well below average (Figure 2). There were
spring rains in 2018, however 2019 has been one of the driest years on record and as a
result, very few biannual herbs and grasses have persisted from preceding seasons and
there were no annual species.
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Figure 2: Monthly rainfall (mm) at Carosue Dam in comparison to averages at
Kalgoorlie airport
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Declared flora and fauna

The Department of Parks and Wildlife and the Western Australian Museum’s
“NatureMap”? was interrogated for records of all collected flora within a 40 km radius of
the study area (Attachment 1). The list was augmented by other recent searches from
nearby survey areas (Alexander Holm & Associates 2012a, Alexander Holm & Associates
2012b, Alexander Holm & Associates 2012c, Alexander Holm & Associates 2012d,
Alexander Holm & Associates 2019).

Thryptomene eremaea, a Priority 2 taxon, is recorded in NatureMap as being located
within 40km of the study area. It is an erect open shrub, 0.5 to 1.5m high, producing pink
or white flowers from July to September and grows on red or yellow sands on sandplains
and shallow sandy soils over granite.

Eucalyptus pimpiniana, a Priority 3 taxon, is recorded in Nature Map as being located
within 40km of the study area. It is a straggly mallee 0.7-2m high, with smooth bark,
producing white flowers from May to October and grows on red sands on sandplains and
dunes.

Eremophila arachnoides subsp. tenera, a Priority 1 taxon, was recorded in adjacent
surveys during 2012 and 2019 (Alexander Holm & Associates 2012d, Alexander Holm &
Associates 2019).

Declared flora and fauna listed on Commonwealth Department of Environment and
Energy database of threatened species were identified within a 100km radius of the study
area using the protected matters search tool3 (Attachment 2).

Gastrolobium graniticum is classed as Endangered under the EPBC Act 1999 and as a
Declared Rare taxon under the Wildlife Conservation Act 1950 [WA]. This member of the
Fabaceae is an erect shrub 0.9 to 1.2 m high with purple branches, and ovate leaves 2.5 to
6 cm long. The distribution of this species is restricted to Kalgoorlie and Coolgardie
districts where it is found in sandy or sandy loam soils near granite rocks.

Eucalyptus articulata is classed as Vulnerable under the EPBC Act 1999 and as a
Declared Rare taxon under the Wildlife Conservation Act 1950 [WA]. It is a low scraggly
mallee to 3m high grow in red sand, sandy loam, arkose gravel and sand dunes.

Hibberta crispula is classed as Vulnerable under the EPBC Act 1999 and as a Priority 1
taxon (Priority Flora and Priority Fauna List (Western Australia). It is a small wiry
glabrous shrub growing up to 50 cm high with typical yellow flowers in leaf axils.

Tecticornia flabelliformis is classed as Vulnerable under the EPBC Act 1999 and as a
Priority 1 taxon (Priority Flora and Priority Fauna List (Western Australia). It is an erect
shrub to 0.2m high growing on clays on saline flats.

Records of bird observations in Australia, 1998-2019 from BirdLife Australia Atlas
Database (Birdlife Australia) within a 40km radius of the study area.

2https://naturemap.dpaw.wa.gov.au/default.aspx
3 http://environment.gov.au/epbc/protected-matters-search-tool

10
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Records of biodiversity data from multiple sources across Australia from Atlas of Living
Australia and within a 40km radius of the study area.

Significant conservation fauna which may be present in the survey area, include one
reptile, 19 birds and two mammals. The single reptile is a Priority 2 skink that may occur
under leaf-litter around trees and mallee. The majority (9) of the birds are waterbirds that
are either vagrants or irregular visitors and would not utilise the actual project area due to
the lack of wetlands. Most other significant birds are expected only as vagrants but three
species may use the site regularly: Malleefowl, Peregrine Falcon and Rainbow Bee-eater.
Only two significant mammals are expected, with the Central Long-eared Bat potentially
roosting in large trees, and the Brush-tailed Mulgara probably being locally extinct or
possibly being a vagrant.

Threatened and priority ecological
communities

The likelihood of presence of threatened ecological communities within the general survey
area was assessed was assessed using the protected matters search tool (Attachment 2).

Other threatened ecosystems in the south-east of Eastern Murchison (MUR 1) bio-
geographic subregion, identified during “A Biodiversity Audit of Western Australia’s 53
Biogeographical Subregions in 2002, are listed in Cowan (2001).

Priority ecological communities in the area were assessed from Department of Parks and
Wildlife listing (Version 27, June 2017).

Land systems land units and vegetation
communities

Land systems and land units were derived from a land resource survey of north eastern
Goldfields (Pringle, Van Vreeswyk & Gilligan, 1994). Land systems for the region south
of the north eastern Goldfield survey have been tentatively identified by desk-top
photographic interpretation and extrapolation (Department of Agriculture and Food WA).

Vegetation communities were established firstly with reference to those listed in Pringle et
al. (1994) where they are listed as ‘site types’, and secondly, where no comparable
community could be found, with reference to those listed in adjacent surveys of
Sandstone, Yalgoo Paynes Find (Payne et al., 1998) and Kambalda north (Payne, Mitchell
& Hennig, 1998).

Tentative land units were identified by examination of high-resolution aerial photography
and Google imagery. Boundaries were checked in the field, transferred to geo-referenced
ortho-photo maps and captured digitally. Vegetation communities were visually
associated with each land unit.

11
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Field survey

Reconnaissance vegetation and flora survey

The survey and reporting were conducted to comply with the EPA’s “Technical Guidance
— flora and vegetation surveys for environmental impact assessment” (Environmental
Protection Authority 2016). A reconnaissance level survey was considered appropriate in
the first instance in view of results of several vegetation and flora surveys nearby or
adjacent to the study area (Figure 3).

Sixty eight inventory sites (relevés) were selected to 1) sample each land unit within the
survey area, 2) provide systematic coverage of the survey area, and 3) to encompass
variations in pattern within each land unit. Each inventory site was located by GPS and
the following information recorded:

e Digital photographs.

e All flora species within approximately 50 m of a central location and in the same
land unit were inventoried and voucher specimens collected of all taxa which were
also compiled within a reference field herbarium.

e Vegetation condition were visually estimated using rating scales of Environmental
Protection Authority (2016) and soil erosion compared with standard rating scales
used for rangeland surveys and described by Pringle et al. (2004).

e Vegetation community and land unit descriptions using terminology from Payne et
al. (1998).

e Vegetation cover, landform, slope, relief, surface coarse fragment characteristics
and surface water flow characteristics (Anon, 2009).

e Soil characteristics (texture, reaction to acid and fragment characteristics) of
surface horizons to maximum of 30cm (Anon, 2009).

These data were augmented by walking traverses by two surveyors along selected routes.
The survey aimed to:

e Locate priority or threatened flora.

e Locate species not previously recorded at inventory sites.
Locations of inventory sites, vehicle traverse (120km) and walking traverses (20km) are
shown in Figure 4.

12
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B Alexander Holm & Associates (2010)

[ Mattiski (2010)
. Mattiski (2010)
[] Alexander Holm & Associates (2013)

B Alexander Holm & Associates (2019)

Figure 3: Proposed survey area (light blue) and locations of existing flora and
vegetation surveys.
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Figure 4: Location of inventory sites (yellow) vehicle traverse (blue) and walking
traverses (red) during flora survey.

Reconnaissance fauna survey

The site visit involved looking around as much of the project area as possible in daylight
and the tracks and effort of this search are shown in Figure 5. This enabled environmental
descriptions to be prepared and some opportunistic observations on fauna to be made.
Targeted searching was undertaken for two significant species known from the general
area; in particular for nest mounds, foraging signs, tracks and direct observations of
Malleefowl (Leipoa ocellata). Surveyors were also mindful of the burrows of Brush-
tailed Mulgara (Dasycercus blythi), although it is likely this species is locally extinct.
Signs of all species observed, and other notable features of interest were recorded.

An Anabat Swift full spectrum ultrasonic acoustic detector was placed next to an old mine
shaft for two full nights. It was deployed on the afternoon of 21st January and retrieved on
the morning of 23rd January 2020. All calls obtained were assessed to provide a list of bat
fauna supporting the Level 1 survey.

The complete fauna memo report is attached (Attachment 7).
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Figure 5: Vehicle traverse and walking traverses during fauna survey and locations
of significant fauna observations.
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ENVIRONMENTAL ANALYSIS

Conservation estate

Beard Vegetation Association 529 (Succulent steppe with open low woodland; mulga and
sheoak over salt bush) is the most common vegetation association in the survey area
occupying 69%. Vegetation Association 24 (Low woodland; Casuarina obesa) occupies
28% and the remaining 3% is Association 20 (Low woodland: mulga mixed with
Casuarina obesa and Eucalyptus spp.) (Beard 1976).

Vegetation Association 20 occupies approximately 13,000 km? in Western Australia of
which 16.7% is within conservation reserves and although less than 1% of Vegetation
Association 24, which occupies approximately 266 km? in Western Australia, is within
reserves, both have a low priority for conservation (Table 1). Vegetation Association 529
is very poorly conserved and has a high priority for conservation.

There are no conservation reserves within 50 km of the survey area (Appendix 1). The
closest conservation area is Bullock Holes Reserve, approximately 60 km south west.

There are no listed sites of international or national significance or wetlands of
International, National or sub-regional significance within the project area (Appendix 1)
although Lake Rebecca is considered an ecologically significant component of inter-
regional palaeo-channels.

There are no registered sites on State or National heritage registers.

Lake Rebecca is a registered mythological site.

Land systems and landforms

Approximately 42% of the survey area is occupied by low basalt hills of the Leonora land
system with acacia woodlands and halophytic undershrubs; 36% consists of low
greenstone hills and stony plains, supporting chenopod shrublands with patchy eucalypt
overstoreys of Moriarty land system; 19% is gently undulating plains on erosional
surfaces of Gundockerta land system (Table 2).
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Table 2: Descriptions of land systems within the survey area (Pringle, Van Vreeswyk
& Gilligan, 1994 and Department of Agriculture and Food, WA).

Land type Land Description Soil and land
system management
Erosional surfaces  Gundockerta Extensive gently Saline plains and adjacent
of low relief undulating plains on alluvial tracts are
weathered greenstone  susceptible to water
with stony mantles erosion.
and lower alluvial
tracts
Depositional plains Deadman Level to gently Generally not susceptible
with calcareous red undulating plains with  to soil erosion
earths casuarina-acacia
shrublands.
Low rises to 20m Moriarty Low greenstone hills  Slopes of low rises,
with ferruginous and stony plains, alluvial plains and narrow
duricrust supporting chenopod  drainage tracts are
shrublands with moderately susceptible to
patchy eucalypt soil erosion.
overstoreys.
Low, rounded hills  Leonora Low greenstone hills  Drainage tracts are highly
to 40m with gently with eucalypt or susceptible to soil
inclined fringing acacia woodlands with  erosion. Vegetation
plains halophytic highly preferred by
undershrubs grazing animals.
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Meor

Figure 6: Land systems within the survey area (in yellow)

Land units, soil types and vegetation
communities

Land unit descriptions and mapping

Ten land units and associated vegetation communities and soil types are described (Table
4).

A map of land units is overlain on an aerial photograph (Figure 7).
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Table 3: Land unit descriptions, their soil type, vulnerability to erosion and associated vegetation communities.

Land unit

Land form and soil type

Vegetation community

la. Lateritic hills

Lateritic hills with relief to 20m with slopes
up to 8%, very abundant (>90%) surface
mantles of ironstone medium to coarse gravel
and cobbles with and occasional quartz
fragments and calcrete nodules.

Shallow sandy loams or sandy clay loams
over calcrete or parent laterite.

Run-off source zones, nil vulnerability to
erosion.

Very sparse to open mixed shrubland (PFC
5-25%) dominated by Acacia sp., A.
stowardii, Dodonaea lobulata, Eremophila
scoparia and Scaevola spinescens with
very sparse overstorey of Casuarina
pauper or Eucalyptus lesouefii.

“Stony ironstone acacia shrubland”
(SIAS vegetation community) or
“Breakaway mixed shrubland”
(BRXS vegetation community)

Basalt hills with relief to 50m, slopes from 3-
10%, abundant (50-90%) surface mantles of
coarse gravel and cobbles of basalt and
occasional quartz or calcrete.

Sandy loams or sandy clay loams less than
30cm in depth often highly calcareous.

Run-off source zones, nil vulnerability to
erosion.

Open to very sparse mixed height
shrubland (PFC 10-30%) dominated by
Acacia quadrimarginea, Acacia sp.,
Dodonaea lobulata and Eremophila
scoparia with very sparse overstorey of
Casuarina pauper.

Mid-dense A. quadrimarginea and Acacia
sp shrublands (PFC 40-50%) are common
on mid slopes.

“Greenstone hill acacia shrubland”
(GHAS vegetation community)
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Land unit

Land form and soil type

Vegetation community

1b. Basalt hills continued

o

Occasional pockets of very sparse
Eucalyptus lesouefii woodlands with
minimal understory.

“Greenstone hill non-halophytic
woodlands”
(GNEW vegetation community)

Breakaways and low hills with relief of 10m
and footslopes with slopes of 2-4%, Common
to many (20-50%) surface mantles of medium
to coarse gravel and cobbles of felsic rocks

and quartz fragments.

Deep sandy loam gradational to light clay.
Non-calcareous.

Run-off source zones, slight to moderate
vulnerability to erosion.

Very sparse woodland of Eucalyptus
salubris, E. griffithsii and E. oleosa subsp.
oleosa (PFC 10-15%) over very sparse
chenopod shrubland of Atriplex spp. with
Eremophila scoparia.

“Breakaway footslope eucalypt woodland
with chenopod understory”

(BECW vegetation community).
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Land unit Land form and soil type

Vegetation community

le. Upland basalt surfaces

Upper slopes of basalt hills with slopes to
5%, very abundant (>90%) surface mantles of
medium to coarse gravel and cobbles of
basalt.

Skeletal sandy loam to sandy clay loams less
than 15cm. Non-calcareous.

Run-off source zones, nil vulnerability to
erosion.

Very sparse (PFC 10%) low shrubland
dominated by Thryptomene eremaea with
very sparse Acacia quadrimarginea
ovestorey and emergent Casuarina pauper

“Greenstone hill mixed shrubland”
(GHMS vegetation community)

Low hillocks and gentle low rises with slopes
to 3%, relief up to 5m, abundant (90%)
surface mantles of fine to coarse gravel of
laterite with occasional calcrete and quartz.

Mostly shallow sandy loams or sandy clay
loams often gradational to calcareous light
clay and overlaying calcrete.

Run-off source zones, nil to slight
vulnerability to erosion.

Very sparse to open mixed-height
shrubland (PFC 10-25%) dominated by
Acacia hemiteles, Acacia sp, Dodonaea
lobulata, Scaevola spinescens and Ptilotus
obovatus with sparse overstorey of
Casuarina pauper, A. stowardii and/or
Eucalyptus lesouefii.

“Stony ironstone acacia shrubland”
(SIAS vegetation community)
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Land unit Land form and soil type Vegetation community

2b. Low rises on basalt

Low hills and rises with slopes to 2%, relief ~ Very sparse to open (PFC 10 — 20%)
to 5 m and common to abundant mantles (10  mixed height shrublands dominated by
—90%) fine to coarse gravels of basalt, quartz  Senna artemisioides subsp. petiolaris,

and calcrete. Dodonaea lobulata, Acacia burkittii, A.
hemiteles and Ptilotus obovatus with

Mostly, shallow highly calcareous sandy isolated to very sparse overstorey of

loams to sandy clay loams over calcrete. Casuarina pauper and occasionally Acacia

incurvaneura or Eucalyptus salmonophloia
Run —off source zones to lower parts of the
landscape occasionally via shallow incised “Greenstone hill acacia shrubland”
drainage channels. Slight to moderate

vulnerability to erosion (GHAS vegetation community)

4b. Plains supporting acacia shrublands on hardpan.

Gently inclined to level plains (slopes <1%);  Very sparse to open tall acacia shrublands
mostly many to abundant (20-90%) mantles  (PFC 10 -30%) dominated by Acacia
of ironstone fine to medium gravel and quartz incurvaneura, A. ramulosa and very sparse

fragments. lower shrubs commonly Dodonaea rigida,
with overstoreys of isolated Casuarina
Non-calcareous sandy loam to sandy clay pauper or Eucalyptus oleosa subsp. oleosa.

loams over ferruginous hardpan at >30cms.

“Hardpan plain mulga shrubland”
Broad transfer zones receiving water from (HPMS vegetation community)
upper units and shedding onto lower parts of
landscape. Not vulnerable to erosion.
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Land unit

Land form and soil type

Vegetation community

4c. Calcareous plains supporting chenopod shrublands

Gently inclined to level plains (slopes <1%);
with variable mantles of fine to coarse
ironstone or basalt gravel, calcrete nodules
and quartz fragments.

Mostly calcareous sandy clay loams
gradational to light clays greater than 30cms.

Broad transfer zones receiving water from
upper units and shedding onto lower parts of
landscape. Slightly to moderately vulnerable
to erosion with minor to moderate sheet and
rill erosion.

Very sparse to open, mostly degraded
Maireana sedifolia shrubland (PFC 10-
25%) with colonizing shrubs including
Dodonaea lobulata, Senna artemisioides
subsp. petiolaris and Eremophila scoparia
with very sparse overstorey of Casuarina
pauper.

“Plain mixed halophyte shrubland”
(PXHS vegetation community).

5b. Alluvial plains supporting chenopod shrubl

ands and salmon gums

Gently sloping plains (slopes 1%) with very
few to few mantles (<2-10%) of fine to
coarse gravels of ironstone, basalt and quartz
fragments.

Deep sandy clay loam gradational to light
clay or deep light clay often calcareous.

Subject to shallow sheet flow, occasionally
more concentrated. Stripped soil surfaces
common. Moderate vulnerability to erosion.

Open, often degraded, chenopod
shrublands (PFC 20-30%) dominated by
Atriplex vesicaria, A. bunburyana, A.
nummularia or Maireana pyrimidata, and
in poor condition dominated by Senna
artemisioides subsp. petiolaris,
Eremophila scorparia, Acacia hemiteles
with very sparse Eucalyptus
salmonophloia, E. salubris overstorey and
mid-dense groves of E. salubris.

“Plain eucalypt chenopod shrubland”
(PECW vegetation community).
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Land unit Land form and soil type

Vegetation community

6. Drainage tracts
g A

litter trains.

erosion.

Gently sloping (1%) drainage tracts 50 —
200m wide with occasional minor channels,
mostly without surface mantles, and abundant

Deep, sandy loam to sandy clay.

Slight to moderate vulnerability to water

Open to mid-dense (PFC: 20 — 60%), tall
acacia shrubland and occasional thickets
dominated by Acacia ramulosa and A.
burkittii with very sparse undershrubs
including Senna artemisioides ssp.
petiolaris and S. cardiosperma with
isolated Eucalyptus oleosa subsp. oleosa,
or Casuarina pauper overstorey.

“Drainage tract acacia shrubland”
(DRAS vegetation community)

(PFC): Projected foliar cover
** (SIAS etc.) vegetation types see Table 6.
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Land unit areas

Over 50% of the survey area is occupied by low hills and rises on basalt supporting very
sparse to open mixed height shrublands with very sparse overstoreys of casuarina (land
units 1b, 1e and 2b). Low hills and rises on laterite, commonly supporting acacia-
dominated, very sparse to open shrublands with very sparse overstoreys of casuarina or
eucalyptus, occupy approximately 20% of the area (land units 1a and 2a). Chenopod
shrublands occur on approximately 20% of the area either on calcareous plains (land unit
4c¢) or alluvial plains (land unit 5b). Felsic breakaways, acacia shrublands on hardpan and
drainage tracts are minor components of the landscape (Table 5).

Table 4: Area of each land unit within the extended survey area

Land

. Description Hectares %
unit

la. Lateritic hills 213.63 10.25
1b. Basalt hills 596.21 28.60
1c. Felsic hills breakaways and footslopes 43.98 2.11
le Upland basalt surfaces 58.28 2.80
2a. Low lateritic rises 186.87 8.96
2D. Low rises on basalt 484.61 23.25
4b. Plains supporting acacia shrublands on

hardpan 15.18 0.73
4c. Calcareous plains supporting chenopod

shrublands 77.99 3.74
5b. Alluvial plains supporting chenopod

shrublands and salmon gums 376.37 18.06
6. Drainage tracts 31.43 1.51
Total 2084.55 100.00

Vegetation communities

Land units on laterite are mostly occupied by ‘Stony ironstone acacia shrubland’ (SIAS)
or ‘Breakaway mixed shrubland’ (BRXS). (Table 5). Land units on basalt are occupied by
‘Greenstone hill acacia shrubland’ and ‘Greenstone hill mixed shrubland’ (GHAS and
GHMS) with pockets of ‘Greenstone hill non-halophytic woodlands’ (GNEW) on lower
slopes while those on felsic geology, in the south west, are ‘Breakaway footslope eucalypt
woodland with chenopod understory’ (BECW).

‘Hardpan plain mulga shrubland’ (HPMS) occupy extensive plains extending west from
the south western margin of the survey area. ‘Plain mixed halophyte low shrublands’
(PXHS) occur on plains in north eastern areas which are often degraded. The lowest parts
of the landscape are occupied with ‘Plain eucalypt chenopod woodland’ (PECW)
discharging overland flows through ‘Drainage tract acacia shrubland’ (DRAS) to Lake
Rebecca.
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Table 5: Vegetation communities, associated land units and vulnerability to
disturbance.

Vegetation

X Description Land unit  Vulnerable
community
BECW Breakaway footslope eucalypt woodland 1c
with chenopod understory (S)
BRXS Breakaway mixed shrubland (N) la
DRAS Drainage tract acacia shrubland (S) 6
GHAS Greenstone hill acacia shrubland (N) 1b 2b
GHMW Greenstone hill mixed shrubland le
GNEW Greenstone hill non-halophytic 1b
woodlands (N)
HPMS Hardpan plain mulga shrubland (N) 4b
PECW Plain eucalypt chenopod woodland (N) 5b Yes
PXHS Plain mixed halophyte low shrublands 4c Yes (C)
(N)
SIAS Stony ironstone acacia shrubland (N) la2a

*(N)(Pringle, Van Vreeswyk & Gilligan, 1994); (S) (Payne, Van Vreeswyk, Pringle,
Leighton and Hennig 1998) (C) (Cowan, 2001)

Vegetation and soil condition

The survey area has been disturbed by recent and historic mining activity and is mostly
within a pastoral lease and has been grazed. Vehicle tracks, cut lines and pastoral fences
cross the area.

Land units supporting chenopod vegetation, preferentially grazed by livestock, are mostly
degraded and few areas are in good condition (Table 6). Hills on laterite and basalt
geology are mostly in good to excellent condition while lower slopes on basalt are often in
poorer condition.

Minor to moderate soil erosion is evident on felsic footslopes, calcareous and alluvial
plains (land units 1c, 4c and 5b) and these land units are rated as slightly to moderately
vulnerable to erosion (Table 6). Other land units are mostly rated nil or slightly
vulnerable to soil erosion and some areas on these units are slightly eroded.
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Table 6: Vegetation and soil surface condition ratings for each land unit

Land unit Vulnerability Erosion status Vegetation condition
to erosion

la. Lateritic hills Nil-slight 70% nil 90% excellent/good
30% minor 10% fair

1b. Basalt hills Nil-slight 94% nil to minor  94% excellent/good
6% moderate 6% fair

1c. Felsic hills breakaways Slight - 50% slight 100% good

and footslopes moderate 50% moderate

le. Upland basalt surfaces  Nil 100% nil 100% excellent

2a. Low lateritic rises Nil -slight 100% nil to 100% excellent/good
minor

2b. Low rises on basalt Nil -slight 100% nil to 28% excellent/good
minor 29% fair

43% poor

4b. Plains supporting Nil -slight 100% nil 100% excellent/good

acacia shrublands on

hardpan

4c. Calcareous plains Slight to 20% minor 60% fair

supporting chenopod moderate 80% moderate 40% degraded

shrublands

5b. Alluvial plains Slight to 67% nil to minor  33% excellent/good

supporting chenopod Moderate 33% moderate 50% fair

shrublands and salmon 17% degraded

gums

6. Drainage tracts Slight to 100% minor 50% good

moderate 50% fair
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Threatened ecosystems and wetlands.

Threatened and priority ecological communities

There are no identified threatened ecological communities (TECs) on Saracen tenements
or in the entire MUR1 biogeographic subregion (Cowan, 2001).

There are no listed priority ecological communities (PECs) in the area.

Ecosystems at risk

Cowan, (2001) lists PXHS vegetation community (Plain mixed halophyte low shrublands)
as an ecosystem at risk to disturbance (Table 5). PXHS vegetation community is
associated with land unit 4c, 40% of which was degraded through over grazing. This
current survey also identifies PECW (Plain eucalypt chenopod woodland) as an ecosystem
at risk in that over two thirds is in fair or degraded condition. PXHS and PECW occur on
land unit 4c and 5b which are moderately vulnerable to erosion and erosion is evident
(Table 6).

Significant wetlands

There are no nationally significant wetlands in the area (Appendix 1). Lake Rebecca is a
major wetland with local and regional significance.

Riparian vegetation

The survey landscape mainly drains via overland flow to drainage tracts (land unit 6)
which flows into Lake Rebecca. These drainage tracts carry ephemeral flows for short
periods and do not support riparian vegetation.

Flora

General

Ninety-nine flora taxa representing 22 families were found during the reconnaissance
survey (Table 7). Chenopodiaceae accounted for 19 taxa, Fabaceae 24 taxa and
Scrophulariaceae 16 taxa. There were two sterile specimens which were identified to
genera level.

A list of species within each family found at each inventory site is presented in
Attachment 3. Species typifying the survey area include: Ptilotus obovatus, Dodonaea
lobulata, Scaevola spinescens, Acacia tetragonophylla, Casuarina pauper and Senna
artemisioides subsp. petiolaris all present on at least 70% of sites.

Local endemics
No taxa are considered to be locally endemic.

Range extension
No taxa were collected outside of their known distribution range.
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Declared weed species
No alien to Western Australia (weed) species were located during survey.

Threatened and priority flora

There are two threatened flora taxa (WA Wildlife Conservation Act 1950 — Wildlife
Conservation (Rare Flora) Notice 2010(2) likely to occur in the general area: Eucalyptus
articulata and Gastrolobium graniticum which is also an endangered species under the
Commonwealth EPBC Act.

No threatened (rare) or endangered flora taxa were found during this survey.

Eremophila arachnoides subsp. tenera, a Priority 1 taxa is known to occur on nearby
tenements with similar landunits. None were found during this survey.

Several populations, each with scores of individuals, of Thryptomene eremaea, a Priority 2
taxa, were mostly found confined to Land Unit 1e (Upland basalt surfaces) and
occasionally on other basaltic units.
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Table 7: List of flora taxa found during field survey in January 2020.

Family Taxa la 1b 1c le 2a 2b 4b 4c 5b
Amaranthaceae  Ptilotus obovatus y y y y y y y
Apocynaceae Alyxia buxifolia y y y y
Apocynaceae Marsdenia australis y y y y
Apocynaceae Vincetoxicum lineare y

Asteraceae Cratystylis microphylla y

Asteraceae Olearia muelleri y y y y y y y
Asteraceae Podolepis capillaris y y y

Casuarinaceae Casuarina pauper y y y y y y y y
Chenopodiacea  Atriplex codonocarpa y
Chenopodiacea  Atriplex stipitata y
Chenopodiaceae  Atriplex bunburyana y y y y y y
Chenopodiaceae  Atriplex nummularia subsp. spathulata y y y y y y
Chenopodiaceae  Atriplex vesicaria y y y y
Chenopodiaceae  Chenopodium gaudichaudianum y
Chenopodiaceae  Enchylaena lanata y
Chenopodiaceae  Enchylaena tomentosa var. tomentosa y y y y
Chenopodiaceae  Maireana georgei y y y y
Chenopodiaceae  Maireana integra y y
Chenopodiaceae  Maireana pentatropis y y y y y
Chenopodiaceae  Maireana pyramidata y y y y
Chenopodiaceae  Maireana sedifolia y y y y y y y
Chenopodiaceae  Maireana tomentosa y y y
Chenopodiaceae  Maireana triptera y y y y y y
Chenopodiaceae  Rhagodia drummondii y y
Chenopodiaceae  Rhagodia eremaea y y
Chenopodiaceae  Sclerolaena cuneata y y
Chenopodiaceae  Sclerolaena diacantha y y y y y y
Chenopodiaceae  Sclerolaena obliquicuspis y y y
Chenopodiaceae  Tecticornia disarticulata y y
Fabaceae Acacia aptaneura y y

Fabaceae Acacia ayersiana y y y y y y y
Fabaceae Acacia burkittii y y y y y y y y
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Family Taxa la 1b 1c le 2a 2b 4b 4c 5b 6
Fabaceae Acacia erinacea y y y y y y

Fabaceae Acacia hemiteles y y y y y y y y
Fabaceae Acacia incurvaneura y y y y y y

Fabaceae Acacia kempeana y

Fabaceae Acacia ligulata y y y y y y y
Fabaceae Acacia nyssophylla y y y y

Fabaceae Acacia oswaldii y y y y y y
Fabaceae Acacia quadrimarginea y y y y y y y
Fabaceae Acacia ramulosa var. linophylla y y y y y
Fabaceae Acacia sibirica y y y y y y y y
Fabaceae Acacia tetragonophylla y y y y y y y y

Fabaceae Acacia sp y y y y y y y y y
Fabaceae Senna artemisioides subsp. xsturtii y

Fabaceae Senna artemisioides subsp. filifolia y y y y y

Fabaceae Senna artemisioides subsp. petiolaris y y y y y y y y y
Fabaceae Senna artemisioides subsp. x artemisioides y y y y y
Fabaceae Senna cardiosperma y y y y
Fabaceae Templetonia incrassata y y y

Frankeniacea Frankenia sp. y y y
Goodeniaceae Scaevola spinescens y y y y y y y y
Lamiaceae Prostanthera althoferi subsp. althoferi y y y

Lamiaceae Teucrium disjunctum y y
Lamiaceae Westringia rigida y

Malvaceae Brachychiton gregorii y y y y
Malvaceae Sida calyxhymenia y y

Myrtaceae Eucalyptus gracilis y

Myrtaceae Eucalyptus lesouefii y y y y y
Myrtaceae Eucalyptus loxophleba subsp. lissophloia y

Myrtaceae Eucalyptus oleosa subsp. oleosa y y y y y y y y
Myrtaceae Eucalyptus salmonophloia y y y y
Myrtaceae Eucalyptus salubris y y y y y
Myrtaceae Eucalyptus concinna y

Myrtaceae Eucalyptus yilgarnensis y
Myrtaceae Thryptomene eremaea y y
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Family Taxa la 1b 1c le 2a 2b 4b 4c 5b 6
Pittosporaceae Pittosporum angustifolium y y
Poaceae Austrostipa elegantissima y y y y y y y
Poaceae Austrostipa scabra y

Poaceae Triodia irritans y

Proteaceae Grevillea acuaria y y y
Proteaceae Grevillea nematophylla subsp. nematophylla y

Proteaceae Grevillea stenobotrya y

Proteaceae Hakea preissii y y
Rubiaceae Psydrax suaveolens y y y
Rutaceae Philotheca brucei subsp. brucei y

Santalaceae Exocarpos aphyllus y y y y y
Santalaceae Santalum acuminatum y y y
Santalaceae Santalum spicatum y y y y y y y y
Sapindaceae Alectryon oleifolius y y y y y
Sapindaceae Dodonaea lobulata y y y y y y y
Sapindaceae Dodonaea rigida y y y y y

Sapindaceae Dodonaea stenozyga y

Scrophulariaceae  Eremophila alternifolia y y
Scrophulariaceae  Eremophila caperata y

Scrophulariaceae  Eremophila decipiens subsp. decipiens y y y y y y
Scrophulariaceae  Eremophila eriocalyx y

Scrophulariaceae  Eremophila georgei y y y y y y y y
Scrophulariaceae  Eremophila glabra subsp glabra y

Scrophulariaceae  Eremophila latrobei subsp. latrobei y y y y y y y
Scrophulariaceae  Eremophila longifolia y y y
Scrophulariaceae  Eremophila oldfieldii subsp. angustifolia y y y y y y y y y
Scrophulariaceae  Eremophila oppositifolia subsp. angustifolia y y y y
Scrophulariaceae  Eremophila parvifolia subsp. auricampa y y y y

Scrophulariaceae  Eremophila pustulata y y

Scrophulariaceae  Eremophila scoparia y y y y y y y
Scrophulariaceae  Eremophila sp. Plumridge Lakes (S.G.M. Carr 534) y y y
Solanaceae Solanum lasiophyllum y y y y y y y y y
Violaceae Hybanthus floribundus subsp. curvifolius y
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Fauna

Survey results

Four reptiles and fifteen mammals were recorded during this survey. Of the mammals six
were introduced species. Twenty-six species of bird were recorded (Attachment 7).

Conservation significant fauna

Malleefowl

Malleefowl have been long-term breeding residents in the Relief Hill area as evidenced by
old and new mounds. Vegetation associations with sparse through to dense acacia on
loam and gravelly hills were present — providing suitable habitat for this species. Two
fresh (i.e. active at the time of the site inspection) mounds found by a limited survey effort
(level 1 and few days), suggests the likelihood of many more in the proposed project area.

Figure 8: Recently
active Malleefowl
mound at 441659E,
6664603N

All Malleefowl mounds are of interest; not just active mounds containing eggs. Well-
established, recently used and those mounds used over an extended period of time should
all be considered important and included in the impact assessment, as loss of such mounds
can adversely affect the local Malleefowl! population. Similarly, where significant mounds
exist, the surrounding habitat must be considered important in terms of impact assessment
for the species given their decline over the recent few decades. However, active and
closed mounds should be actively protected until the chicks have hatched and dispersed.

Peregrine Falcon

Peregrine Falcon were not observed but are a widespread species and considered likely to
be a regular visitor if not resident. It could also breed in tall eucalypts in the area,
probably by utilising old nests of the Australian Raven which were observed during this
assessment.
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Rainbow Bee-eater.

This species is only considered of local significance but was formerly listed as Migratory
under legislation. It is still considered locally significant as it is a true migrant and breeds
in burrows in the area, making it vulnerable to disturbance and predation. It will also
often nest along tracks, increasing its vulnerability. No nests were observed however this
species is a likely visitor.

Hydrological summary

The survey landscape mainly drains via overland flow to broad drainage tracts (land unit
6) which flow indeterminately into Lake Rebecca.
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ASSESSMENT IN RELATION TO
CLEARING PRINCIPLES

Results of this survey are used to assess clearing within the survey area in relation to ten
clearing principles prescribed in Schedule 5 under amendments in 2004 to the
Environmental Protection Act (1986):

(a) Native vegetation should not be cleared if it comprises a high level of biological
diversity.

The survey area is in the south-east of Eastern Murchison (MUR 1) bio-geographic
subregion and adjacent to Shield and Eastern Goldfields bio-geographic sub-regions.
Lake Ballard/Lake Rebecca form a major vegetation divide with characteristic Acacia
aneura (mulga) low woodlands associated with red loams over siliceous hard pan to the
north and low woodlands of mixed mulga and casuarina (black oak) and Eucalyptus
species on alkaline and calcareous soils to the south. The survey area straddles this
vegetation divide.

Beard Vegetation Association 529 (Succulent steppe with open low woodland; mulga and
sheoak over salt bush) is the most common vegetation association in the survey area
occupying 69%. Vegetation Association 24 (Low woodland; Casuarina obesa) occupies
28% and the remaining 3% is Association 20 (Low woodland: mulga mixed with
Casuarina obesa and Eucalyptus spp.) (Beard 1976).

Ninety-nine flora taxa representing 22 families were found during the reconnaissance
survey (Table 7). Chenopodiaceae accounted for 19 taxa, Fabaceae 24 taxa and
Scrophulariaceae 16 taxa.

Vegetation associations and species composition are typical of the area and are not
unusually diverse.

Proposal is not at variance to this principle.

(b) Native vegetation should not be cleared if it comprises the whole, or a part of, or
is necessary for the maintenance of, a significant habitat for fauna indigenous to
Western Australia.

Malleefowl are active in the survey area. Malleefowl mounds are of importance for the
birds, whether or not they are active or recently-used, while active mounds (containing
eggs) are of special value.

Large Eucalypt trees, common in land unit 5b, may support nesting by the Peregrine
Falcon (and other birds).
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Proposal is at variance to this principle

(c) Native vegetation should not be cleared if it includes, or is necessary for the
continued existence of, rare flora.

No listed species of rare or critically endangered flora were found during this survey.

A search of the Department of Environment and Conservation’s Rare and Priority Flora
Database revealed no records of Declared Rare Flora (DRF) in or nearby the survey area.

The proposal is not at variance to this principle.

(d) Native vegetation should not be cleared if it comprises the whole or part of, or is
necessary for the maintenance of, a threatened ecological community.

There are no Threatened Ecological Communities (TECs) within the north east Goldfields
subregion (Cowan, 2001).

There are no Priority Ecological Communities within or adjacent to the survey area.

Several populations, each with scores of individuals, of Thryptomene eremaea, a Priority 2
taxa, were found mostly confined to Land Unit 1e (Upland basalt surfaces).

The proposal is likely to be at variance to this principle.

(e) Native vegetation should not be cleared if it is significant as a remnant of native
vegetation in an area that has been extensively cleared.

Beard Vegetation Association 529 (Succulent steppe with open low woodland; mulga and
sheoak over salt bush) is the most common vegetation association in the survey area
occupying 69%. Vegetation Association 24 (Low woodland; Casuarina obesa) occupies
28% and the remaining 3% is Association 20 (Low woodland: mulga mixed with
Casuarina obesa and Eucalyptus spp.) (Beard 1976).

Vegetation Association 20 occupies approximately 13,000 km? in Western Australia of
which 16.7% is within conservation reserves and although less than 1% of Vegetation
Association 24, which occupies approximately 266 km? in Western Australia, is within
reserves, both have a low priority for conservation (Table 1). Vegetation Association 529
is very poorly conserved and has a high priority for conservation.

Vegetation Association 529 has not been extensively cleared and clearing within this
survey area will have minimal effect on extent of this vegetation community.

Proposal is not at variance to this principle.

(F) Native vegetation should not be cleared if it is growing in, or in association with,
an environment associated with a watercourse or wetland.
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The survey landscape mainly drains via overland flow through drainage tracts (land unit 6)
into Lake Rebecca 5 km to the north. Lake Rebecca is a major wetland with local and
regional significance.

Proposal maybe at variance with this principle.

(g) Native vegetation should not be cleared if the clearing of the vegetation is likely to
cause appreciable land degradation.

The survey area has been disturbed by recent mining activity, is mostly within a pastoral
lease and has been grazed. Vehicle tracks and pastoral fences cross the area.

Land units supporting chenopod vegetation, preferentially grazed by livestock, are mostly
degraded and few areas are in good condition. Hills on laterite and basalt geology are
mostly in good to excellent condition while lower slopes on basalt are often in poorer
condition.

Minor to moderate soil erosion is evident on felsic footslopes, calcareous and alluvial
plains (land units 1c, 4c and 5b) and these land units are rated as slightly to moderately
vulnerable to erosion. Other land units are mostly rated nil or slightly vulnerable to soil
erosion and some areas on these units are slightly eroded.

Extensive clearing within land units 4c and 5b is likely to lead to further soil erosion.
Limited strip clearing is unlikely to cause extensive land degradation.

Water tables are a) below the rooting depth of vegetation growing in these areas and b)
mostly hypersaline. Extensive clearing of vegetation at catchment-scale or artificial
recharge of the water table may raise saline water tables and lead to secondary salinity in
surrounding landscapes.

Clearing of vegetation at local scales will have minimal, if any, effect on water tables and
associated risk of secondary salinity.

Proposal is unlikely to be at variance to this principle.

(h) Native vegetation should not be cleared if the clearing of the vegetation is likely to
have an impact on the environmental values of any adjacent or nearby
conservation area.

No conservation areas are nearby.

Proposal is not at variance to this principle.

(i) Native vegetation should not be cleared if the clearing of the vegetation is likely to
cause deterioration in the quality of surface or underground water.

Minor to moderate soil erosion is evident on felsic footslopes, calcareous and alluvial
plains (land units 1c, 4c and 5b) and these land units are rated as slightly to moderately
susceptible to erosion. Disturbance to these land units has the potential to increase
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sediment discharge to drainage tracts and ultimately, and through extreme events, to Lake
Rebecca.

Proposal maybe at variance with this principle.

(J) Native vegetation should not be cleared if clearing the vegetation is likely to
cause, or exacerbate, the incidence or intensity of flooding.

The climate is arid to semi-arid with about 230 mm of annual rainfall. Rain falls on an
average of 43 days a year.

Most rainfall events will cause little runoff, however extreme rainfall events such as those
recorded in summers of 1984 and 1967, will result in runoff.

Clearing in this proposal will have negligible effect on the volume of runoff discharged.

Proposal is unlikely to be at variance with this principle.
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DISCUSSION AND
RECOMMENDATIONS

Saracen operates the Carosue Gold Mine and is proposing extensive exploration around its
existing mine. This environmental assessment covers 2080ha approximately 6km east of
Carosue Dam Operations in the Relief hill area. Adjoining areas to the west have been
covered by earlier environmental assessments.

Flora composition and vegetation associations are typical of the region and not considered
unusually diverse. There are no Threatened Ecological Communities (TECs) and no
Priority Ecological Communities within or adjacent to the survey area.

No listed species of rare or critically endangered flora were found during this survey and
no records of Declared Rare Flora (DRF) found in or nearby the survey area. Several
populations, each with scores of individuals, of Thryptomene eremaea, a Priority 2 taxa,
were found mostly confined to Land Unit 1e (Upland basalt surfaces).

No alien to Western Australia (weed) species were located during survey.

The survey landscape mainly drains via overland flow to drainage tracts (land unit 6)
which flow into Lake Rebecca. Lake Rebecca is a major wetland with local and regional
significance.

Chenopod shrublands occur on approximately 20% of the area either on calcareous plains
(land unit 4c) or alluvial plains (land unit 5b) where soil erosion is evident. These systems
support PXHS vegetation community (Plain mixed halophyte low shrublands) and PECW
(Plain eucalypt chenopod woodland) which are degraded through over grazing.
Disturbance to land units 4c and 5b has the potential to increase sediment discharge to
drainage tracts and ultimately, and through extreme events, to Lake Rebecca.

Malleefowl are active in the survey area. Malleefowl mounds are of importance for the
birds, whether or not they are active or recently-used. Malleefowl mounds are active from
about May to December and depending on rainfall into January. Active mounds
containing eggs are of special value.

Large Eucalypt trees, common in land unit 5b, may support nesting by the Peregrine
Falcon (and other birds).

It is recommended that, in planning and implementing seismic operations within the
survey area, the proponent:

1. Avoids disturbance to land unit 1e (Upland basalt surfaces) preferred habitat for
Thryptomene eremaea a Priority 2 taxa.

2. Undertakes a Malleefowl survey especially within land units 1a, 2a and 4b and
avoids disturbance within 50m of active Malleefowl nests during nesting and
incubation.
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3. Avoids destruction of mature Eucalyptus trees with nesting hollows

4. Old trees, dead trees, fallen logs and termite mounds should be “gently” tipped
over and left overnight to allow fauna to disperse

5. Takes measures to minimise erosion through soil disturbance and concentration
of overland water flows on vulnerable land units, especially calcareous plains
(land unit 4c) and alluvial plains (land unit 5b).

6. Awvoids disturbance to drainage channels (land unit 6).
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Disclaimer

While Alexander Holm & Associates has carried out some enquiries concerning data,
assumptions and information supplied to it, those enquiries were limited and Alexander
Holm & Associates does not accept responsibility for their accuracy. Accordingly,
Alexander Holm & Associates does not accept any legal responsibility to any person,
organisation or company for any loss or damage suffered by them resulting from their use
of the report however caused, and whether by breach of contract, negligence or otherwise

Within the limitation imposed by the scope of review, the data assessment and preparation
of the report have been undertaken in a professional manner and in accordance with
generally accepted practices using a degree of care ordinarily exercised by professional
environmental consultants. No other warranty, expressed or implied, is made.
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Attachment 1: ‘NatureMap’ report






NatureMap

Mapping Western Australia's biodiversity

NatureMap Species Report

Created By Guest user on 16/12/2019

Conservation Status Conservation Taxon (T, X, IA, S, P1-P5)
Current Names Only Yes
Core Datasets Only Yes
Method 'By Circle!
Centre 122°25'17" E,30° 08' 47" S
Buffer 40km
Group By Kingdom

Kingdom Species Records
Animalia 1 56
Plantae 2 4
TOTAL B8 60
Name ID Species Name Naturalised Conservation Code 1EndemAc To Query
rea

Animalia

1. 24557 Leipoa ocellata (Malleefowl) T
Plantae

2. 5746 Eucalyptus pimpiniana P3

8. 19695 Thryptomene eremaea P2

Conservation Codes

T - Rare or likely to become extinct

X - Presumed extinct

IA - Protected under international agreement
S - Other specially protected fauna

1 - Priority 1

2 - Priority 2

3 - Priority 3

4 - Priority 4

5 - Priority 5

* For NatureMap's purposes, species flagged as endemic are those whose records are wholely contained within the search area. Note that only those records complying with the search criterion are included in the
calculation. For example, if you limit records to those from a specific datasource, only records from that datasource are used to determine if a species is restricted to the query area.

=251 Department of Biodiversity, i WESTERN
NatureMap is a collaborative project of the Department of Biodiversity, Conservation and Attractions and the Western Australian Museum. LI: Conservation and Attractions - AUSTRALIAN

Page 1
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Australian Government

= Department of the Environment and Energy

EPBC Act Protected Matters Report

This report provides general guidance on matters of national environmental significance and other matters
protected by the EPBC Act in the area you have selected.

Information on the coverage of this report and qualifications on data supporting this report are contained in the
caveat at the end of the report.

Information is available about Environment Assessments and the EPBC Act including significance guidelines,
forms and application process details.

Report created: 16/12/19 15:29:50

Summary
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Summary

Matters of National Environmental Significance

This part of the report summarises the matters of national environmental significance that may occur in, or may
relate to, the area you nominated. Further information is available in the detail part of the report, which can be
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a
significant impact on one or more matters of national environmental significance then you should consider the

Administrative Guidelines on Significance.

World Heritage Properties: None
National Heritage Places: None
Wetlands of International Importance: None
Great Barrier Reef Marine Park: None
Commonwealth Marine Area: None
Listed Threatened Ecological Communities: None
Listed Threatened Species: 10
Listed Migratory Species: 9

Other Matters Protected by the EPBC Act

This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment', these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at
http://www.environment.gov.au/heritage

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Commonwealth Land: None
Commonw