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Disclaimer
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Western Australian Environmental Protection Act 1986. This document has been developed for this
purpose only, and no one other than the EPA or the Minister should rely on the information
contained in this document to make any decision.
In preparing the document, Tellus has relied on information provided by specialist consultants and
government agencies. Tellus has not fully verified the accuracy or completeness except where
expressly acknowledged in this document.
This document has been prepared for information purposes only; and, to the full extent permitted by
law, Tellus, in respect of all persons other than the EPA or the Minister, makes no representation and
gives no warranty or undertaking, expressed or implied, in respect of the information contained in
this document and does not accept responsibility and is not liable for any loss or liability whatsoever
arising as a result of any person acting or refraining from acting on any information contained in this
document.
All rights reserved. No section or element of this document may be removed from this document,
reproduced, electronically stored or transmitted in any form without the written permission of Tellus.

Copyright
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1 INTRODUCTION
Tellus Holdings Ltd (‘Tellus’ or ‘the proponent’) proposes to construct and operate an open-cut
kaolin mine and storage facility (herein referred to as the ‘Sandy Ridge Facility’, ‘Facility’, or the
‘Proposal’). If approved, the Sandy Ridge Facility would be located approximately 75 kilometres (km)
north-east of Koolyanobbing, in the Shire of Coolgardie, within the Goldfields Region of Western
Australia (WA).
Tellus is an infrastructure development company in the business of creating economic, social and
environmental value from waste, clay and salt resources. For this Proposal, the dual revenue model
involves mining the commodity kaolin clay in a thick dry remote clay bed. The kaolin clay is suitable
for the ceramic, paint and other industrial uses mostly for the export market into Asia.
The voids created by mining are then used to store hazardous, intractable and low level radioactive
wastes (LLW) using a multi barrier system as part of an overall safety case. Tellus plans to store,
recover or permanently isolate hazardous waste in the near surface geological repository using
environmentally sound management principles, which are based on world’s best practice techniques
which, protect the environment and human health.
Tellus also supports the circular economy using long term storage by placing like-with-like materials
for operational safety reasons and to create opportunities for the future recovery of valuable
materials. Tellus’ business model and design mirrors international solutions operating in the United
Kingdom, Europe and North America.
A Public Environmental Review (PER) was prepared to support the approval of the Proposal under
Part IV of the Environmental Protection Act 1986 (WA) (EP Act) and the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act). The PER was prepared to address the requirements
set out in the final Environmental Scoping Document (ESD) for the Proposal issued by the WA Office
of the Environmental Protection Authority (OEPA) on 26 May, 2016. The PER was also prepared to
address the requirements set out in Schedule 4 of the Environment Protection and Biodiversity
Conservation Regulations 2000 (EPBC Regulations).
The PER was available for a public review from 12 December, 2016, to 7 March, 2017. On 18 April,
2017, the OEPA directed the proponent to prepare a Response to Submissions Report (herein
referred to as ‘Submissions Report’) to the PER. The Submissions Report is required for the purpose
of responding to issues raised by Decision Making Authorities (DMA) and interested stakeholders
during the 12 week public review period. It is being formally submitted in accordance with the
requirements of the WA Environmental Assessment Guideline No.6.
The PER and the Submissions Reports collectively form the PER for the Proposal and should be read
in conjunction. The Submissions Report addresses the issues raised by stakeholders in their
submissions. It contains responses to individual issues, as well as additional information (where
appropriate) about potential impacts and management measures.
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The Submissions Report has been prepared by the proponent. Input into the Submissions Report
was provided by specialist consultants who assisted in the preparation of the PER including PGV
Environmental (flora and fauna), Terrestrial Ecosystems and Bennelongia Environmental
Consultations (fauna), Rockwater and Cymod (groundwater) and Mining Plus (engineering and
design).
The Submissions Report is structured as follows:
•

Section 2 provides a list of organisations and individuals / companies who provided
submissions on the Sandy Ridge PER.

•

Section 3 describes the stakeholder consultation undertaken in relation to the exhibition of
the Sandy Ridge PER.

•

Section 4 details the revisions to the PER, including additional / supplementary information
and an overview of any additional or revised management measures for the Proposal.

•

Section 5 provides a response to each of the individual submissions provided on the Sandy
Ridge PER.

•

Section 6 provides a list of references for scientific statements made in the Submissions
Report.
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2 SUBMISSIONS RECEIVED ON THE PER
The WA OEPA received a total of 16 submissions on the PER from the following stakeholders:

Federal Government
•

Department of Environment and Energy.

Western Australian Government
•

Office of the Environment Protection Agency.

•

Department of Environment Regulation.

•

Department of Parks and Wildlife.

•

Department of Mines and Petroleum.

•

Department of Heritage.

•

Department of Water.

•

Department of Fire and Emergency Services.

•

Department of Aboriginal Affairs.

•

Department of Lands.

•

Department of Health.

•

Radiological Council.

Local Government
•

Shire of Coolgardie

Other stakeholders
•

Conservation Council of Western Australia.

•

Wilderness Society.

•

Australian Conservation Council.

•

Kwinana Industries Council.

•

Cleanaway.

•

Anonymous one.

•

Anonymous two.

A copy of each submission is provided in Attachment A. The issues raised in the submissions and a
response to each issue is provided in Chapter 5.
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3 STAKEHOLDER CONSULTATION
3.1 Consultation on the PER
The PER was placed on public review from 12 December, 2016, until 7 March, 2017. Prior to and at
the beginning and end of the PER period, a series of public consultation ‘drop-in’ sessions were held
by the proponent. They were held within the communities of Coolgardie, Kalgoorlie and Southern
Cross and in Perth. The dates for these events and the stakeholders consulted are listed in Table 3-1.
Please note – the proponent had also briefed various Federal Government Departments in Canberra
prior to and during the public review.
Table 3-1 Summary of consultation held during preparation and drafting of the Sandy Ridge PER

Date
April and May 2015
October 2015

October 2015

February 2016
February 2016

Stakeholder
Local indigenous families
• Government departments.
•

Ministers of Government.

•

Shadow Ministers of Government.

•

Local community.

•

Local government.

Local community
• Local business.
•

February 2016
August 2016

October 2016

November 2016
November 2016

December 2016

February 2017
March 2017

Local government.

Local community
Local community
Local community
Government departments
• Government departments.
•

Ministers of Government.

•

Shadow Ministers of Government.

Local community
• Local community.
•

Local government.

•

Local business.

•

Local government.

•

Community.

Local business and community
Local government

Meeting location
On-site.
Perth.

Southern Cross.

Coolgardie.
Kalgoorlie Boulder Shire
Council and Coolgardie Shire
Council.
Kalgoorlie.
Kalgoorlie.
Coolgardie.
Perth.
Perth.

Southern Cross.
Coolgardie.

Kalgoorlie and Coolgardie.

Kalgoorlie.
Coolgardie Shire Council.

The principal aim of the PER consultation sessions was to present and explain the technical findings
of the environmental impact assessment process.
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In addition, consultations attempted to:
•

Identify key issues important to community and government stakeholders.

•

Inform and raise awareness within local communities of the Proposal.

•

Advise potentially directly affected stakeholders of the Proposal and its potential
environmental, social and economic benefits and risks.

•

Record comments and issues about the Proposal and concept design from those who may
be affected.

•

Seek ideas from interested parties to be considered in finalising the design.

•

Advise stakeholders on how they may obtain further information or communicate concerns,
complaints or suggestions.

Tools used during consultation included PowerPoint presentations, a three-dimensional video of the
Facility’s operations, posters, factsheets and one on one consultations tailored toward the
stakeholder’s specific interests (refer to Plate 3-1, Plate 3-2 and Plate 3-3).

Plate 3-1 Posters used during public drop-in sessions
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http://www.tellusholdings.com/project_sandy_ridge_public_environmental_review.html
Plate 3-2 Sandy Ridge video

Plate 3-3 Example of one to one consultations

A key issues management system (Consultation Manager) was used to capture, collate and analyse
feedback for the Proposal. The proponent advertised the Proposal in a variety of community
forums, including:
•

Their website.

•

News releases.

•

Local, state and national newspapers.

•

Community notices.

•

Emails to key local stakeholders.

The advertisements noted where copies of the PER could be viewed (in hard copy and soft copy)
and, detailed the process for interested parties to make submissions on the PER.
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The main issues raised by members of the public during the PER (and in this order) were:
•

Training and employment opportunities.

•

Transport of kaolin and waste materials.

•

Waste materials.

•

Flora.

•

Groundwater.

3.2 Consultation in relation to the Submissions report
3.2.1 Introduction
The OEPA provided the proponent with the submissions on the PER in April 2017. Where
appropriate, the proponent then undertook a series of further consultations with necessary Decision
Making Authorities (DMA) in order to:
•

Discuss the issues raised in the submissions.

•

Assist with the development of a response to the issues raised in the submissions.

•

Provide information on the progress and status of the Proposal’s approval process.

•

Provide advice on the information presented in the Submissions Report.

3.2.2 Consultation during the Submissions report
A series of consultations were held with WA Decision Making Authorities during the preparation of
the Supplement. These consultations are summarised in Table 3-2.
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Table 3-2 Summary of consultation during the preparation of the Supplement

Date
March
2017

April
2017

Stakeholder
OEPA

Primary focus
Project update including
the timing of responses
to the PER.

Department of Parks and
Wildlife (DPAW)

Terrestrial flora –
Lepidosperma sp.

WA Herbarium

Terrestrial flora –
Lepidosperma sp.

Dr Russell Barrett Commonwealth Scientific
and Industrial Research
Organisation (CSIRO)

Terrestrial flora –
Lepidosperma sp.

Department of
Environment and
Regulation (DER)
Department of Mines
and Petroleum (DMP)

Project update; Works
Approval

Department of Lands
(DoL)

Land tenure

Department of Fire and
Emergency Services
(DFES)

Project update

Department of Finance
DPAW

Project update
Technical discussion

Project update; Mine
Plan

Resolution
Some DMA responses were submitted
late. The OEPA confirmed that some
DMA responses would take longer than
12 weeks to ensure good environmental
outcomes for the proposal.
Aspects of DPAW’s submission,
specifically the survey efforts and
mitigation measures proposed for the
Lepidosperma taxonomy.
No resolution as to the identification of
the unidentified Lepidosperma sp.
Suggested contacting Dr Russell Barrett
or Dr Peter Barrett, both experts on
Lepidosperma taxonomy.
Confirmation that the Lepidosperma sp.
is in the Lepidosperma lyonsii species
complex, which has a mix of highly
localised and widespread taxa ranging
from Mt Jackson south to Ravensthorpe
and from about Tammin east to Queen
Victoria Spring and Cape Arid.
Confirmation that the species is not a
new species and not restricted to the
proposed development envelope.
DER accepts the proponents request to
concurrently assess the Works Approval.
A General Purpose Lease (GPL) was
granted to the proponent during the
preparation of the Supplement. Aspects
of DMP’s submission would be updated
in the proponent’s Mining Proposal
which was previously lodged.
Ongoing consultations between the
proponent and the Department of Lands
relating to tenure were undertaken
during the preparation of the
Supplement. A Section 91 Licence under
the Lands Administration Act 1997 was
granted to the proponent during the
preparation of the Supplement.
Response to the PER provided to the
OEPA.
No response received.
Primary focus of the discussion centred
on the proponent’s survey effort with
respect to Calytrix creswellii,

Tellus Holdings Ltd – The Proposed Sandy Ridge Facility Response to PER Submissions

8

Date

May
2017

Stakeholder

Primary focus

OEPA

Technical discussion

Department of Aboriginal
Affairs (DAA)
Radiological Council (RC)
of Western Australia
DoL

Project update

Land tenure

Radiological Council

PER submissions

DPAW

PER submissions

DER

PER submissions

OEPA

PER submissions

DMP

PER submissions

Project update

Resolution
Lepidosperma lyonsii and the
undescribed Lepidosperma sp. IN
addition, proposed mitigation and
management measures were also
discussed. Refer to Section 5.4 for more
information.
Discussion focused on the structure of
the Submissions report, including the
proponent’s proposed assurance and
insurance details.
Response to the PER provided to the
OEPA.
Response to the PER provided to the
OEPA.
Parallel processing of tenure, e.g. Crown
Lease, is feasible. The proponent has
also submitted its Mining Lease. The
proponent’s Mining Proposal will be
submitted for approval to DMP in late
July 2017.
The proponent will prepare an
application for site registration under the
Radiation Safety Act 1975. Early
engagement on delivery of the
application is necessary.
The proponent confirmed that avoidance
of Lepidosperma sp will be followed.
Future assessment of bushfire risk will
also be undertaken with DPAW.
The proponent will submit a Works
Approval application for parallel
assessment by June 30 2017.
The Sandy Ridge approval timelines were
discussed. The proponent will submit a
revised Response to Submissions
document in early June.
Updated Mining Proposal will be
completed by the proponent.
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4 REVISIONS TO THE PER
4.1 Introduction
The government and the public were given an opportunity to review the PER. The issues raised in
the submissions were reviewed by the proponent and a response to each issue is provided in
Chapter 5. Consequently, the proponent has commented/revised/added to, certain elements of the
PER to address the issues raised in the submissions. This section provides an overview of the
revisions to the PER. In summary, the revisions to the PER comprise the following:
•

•

Flora and vegetation:
o

Confirmation that survey followed the Environmental Protection Authorities
Guidance Notes.

o

The taxonomy of the unidentified Lepidosperma sp.

Fauna:
o

Short Range Endemic (SRE) fauna.

Please note - issues raised in the PER submissions have not necessitated any changes to the
proposed layout of the Proposal, as presented in the PER.
A Bankable Feasibility Study (BFS) accompanied by detailed engineering design is currently being
prepared by the proponent for the Proposal. It should be acknowledged that detailed design may
ultimately refine some elements of the existing conceptual design drawings provided in the PER.
If design drawings require updates to the layout of the Facility, the proponent confirms its
commitment that transparency with DMA would be maintained. This process would ensure
adequate conditions of consent can be agreed, should the Proposal be approved.

4.2 Supplementary technical information
This section presents supplementary technical information in response to matters raised by DMA
with respect to flora and vegetation.

4.2.1 Flora and vegetation
Supplementary technical information regarding the taxonomy (and conservation status) of the
Lepidosperma sp. was obtained from Dr Russell Barrrett at the CSIRO. Dr Barrett concluded that the
species is most likely in the Lepidosperma lyonsii species complex, which has a mix of highly localised
and widespread taxa ranging from Mt Jackson south to Ravensthorpe and from about Tammin east
to Queen Victoria Spring and Cape Arid. Dr Barrett indicated that the specimen matched other
specimens he had seen from the Jaurdi area on yellow sandplains which suggests the species is not a
new species (and not restricted to the proposed development envelope).
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Dr Barrett mentioned that all the specimens he had seen have been in poor condition and that they
would need two consecutive good seasons to produce good flowers and fruit, which rarely happens
in this area. He said that until good material can be collected, it would be difficult to determine the
status of plants from this area. The species could be a localised endemic, or represent the northernmost populations of a taxon known from south of the Parker Range.

4.2.2 Terrestrial fauna
The proponent acknowledges it must undertake further field work to determine impacts on SRE
fauna within the proposed development envelope. Further information on what is proposed by the
proponent to cover further work triggered as a result of the PER process, is provided in Section 5.3.2.

4.2.3 Inland waters environmental quality
The proponent has provided further discussion on the modelling of surface water flows and the
proposed levees to be constructed as mitigation. In addition, further information relating to future
monitoring sites for potential groundwater sources across the development envelope is provided in
Section 5.2.5.

4.2.4 Terrestrial environmental quality
The proponent has included further technical discussion on materials and spoil balance (refer to
Table 5-7) as well as discussion on the proposed flood levee (refer to Section 5.2.6).

4.2.5 Human health
Submissions from Department of Environment and Energy (DEE), DMP, DER and a public member
raised questions relating to human health aspects of the Proposal. The proponent has provided
detailed responses on matters relating to human health in Section 5.2.8, Section 5.6.4, Section 5.6.5
and 5.18.3.

4.2.6 Waste acceptance criteria
The proponent acknowledges the Waste Acceptance Criteria (“WAC”) developed to date will be
updated in light of an updated Safety Case. If the proposal gains approval, the Safety Case document
will be updated at key milestones. Further information is provided in Section 5.9.4 and Section 5.14.

4.2.7 Closure and decommissioning
Table 5-8 includes more specific information around the indicative completion criteria,
measurement tools and evidence and metrics in accordance with Guidelines for Preparing Mine
Closure Plans (Department of Mines and Petroleum and Environmental Protection Authority, May
2015).
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4.3 Revised or additional management measures
Revised or additional mitigation measures that would be included within a Construction
Environmental Management Plan (CEMP), Operational Environmental Management Plan (OEMP),
Mine Closure Plan (MCP) and/or Waste Facility Decommissioning and Closure Plan (WFDCP) include:
•

Flora and vegetation - Pre-construction level two surveys would be undertaken to confirm
the presence/absence of Lepidosperma lysonii within and outside the proposed
development envelope. The results would be submitted to DPAW in a stand-alone Level 2
report. The surveys would extend outside of the proposed development envelope to areas
of suitable habitat for the species. If the species is found to be present, impacts would,
where feasible, be avoided through changes to the location and/or alignment of proposed
infrastructure.

•

Fauna - Pre-construction level two surveys would be undertaken in May 2017 to confirm the
presence/absence of SRE fauna within the proposed development envelope. The results of
the surveys would be submitted to the OEPA and DPAW via a stand-alone report.
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5 RESPONSES TO SUBMISSIONS ON THE PER
5.1 Introduction
Chapter 5 contains the submissions received by the proponent on the PER. They also provide a
response to each of the identified issues. Each submission has been provided verbatim as per the
text in the original submission (i.e. no changes to spelling or grammar have been made). Copies of
the original submissions are provided in Attachment B.

5.2 Department of the Environment and Energy
Issues identified by the Department of Environment and Energy are provided in Table 5-1. A
response to each issue is provided in Section 5.2.1 through Section 5.2.14.
Table 5-1 Issues identified by the Department of Environment and Energy

Issue
reference
DEE 1
DEE 2

DEE 3

DEE 4
DEE 5

DEE 6

Issue raised
Proposed safeguards and mitigation measures to deal with relevant impacts of the action –
5(c). The cost of mitigation measures.
Any other requirements for approval or conditions that apply, or that the proponent
reasonable believes are likely to apply, to the proposed action – 6(b). A description of any
approval that has been obtained from a State, Territory or Commonwealth agency or
authority (other than an approval under the Act), including any conditions that apply to the
action.
Any other requirements for approval or conditions that apply, or that the proponent
reasonable believes are likely to apply, to the proposed action – 6(d). A description of the
monitoring enforcement and review procedures that apply, or are proposed to apply, to the
action.
Terrestrial environmental quality – 19. No discussion of risks with respect to ‘the benefit and
risks of the facility receiving waste from all of Australia’.
Inland waters environmental quality – 37. There have been only a small number of
monitoring events reported for groundwater levels at the site (3 sampling events between
May and October 2015). Longer term groundwater monitoring across the site is required to
determine natural variability of water table fluctuation, temporally and spatially, beneath the
proposed site. This is important as the depth to groundwater beneath the site will affect long
term transport rates of leached contaminants, in groundwater, away from the site. The
proponent plans to undertake annual groundwater monitoring (Tellus, PER, p. 246)
throughout the life of the project. DEE considers that an initial period of quarterly monitoring
of groundwater bores should be considered to enable characterisation of temporal variation
of groundwater levels (if any). It is possibly that all but one monitoring bore will be destroyed
when the pits/cells are being constructed/mined. Additional monitoring bores should be
considered around the outside boundary of the pits/cells, particularly to the north-west of
the pits/cells as this is the indicated groundwater flow direction (Appendix 11, p. 6).
Note: DEE consider that the long term monitoring and installation of additional monitoring
bores would be appropriate to be undertaken post approval, including consideration of initial
quarterly monitoring, perhaps moving to annual after natural variability determined.
Inland waters environmental quality – 38. Uncertainty remains over proposed
bunding/levee heights required to divert rainfall from cells in extreme events. It is stated in
the PER that ‘the proponent would implement the proposed Surface Water Assessment and
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Issue
reference

Issue raised
Management Plan (Appendix A.10)’ (Tellus 2016, PER, p. 305) and that ‘surface water that
could flow into the cells during an extreme rainfall event would be diverted by 0.5 m high
bunding/levees as illustrated in Figure 10-1’ (Tellus 2016, PER, p. 305). However the Surface
Water Assessment and Management Plan (Appendix A. 10) outlines the requirements for
Northern Levee as 220 mm plus 500 mm freeboard (Appendix 10, p. 5) or 0.72 m, and ‘a
nominal 1 m-high bund is recommended’ (Appendix 10, p. 6) for the Eastern levee. DEE
considers the recommended levee heights from the Surface Water Assessment and
Management Plan (i.e. 1 m) are appropriate given the uncertainty in flow estimations at the
site.

DEE 7
DEE 8
DEE 9
DEE 10
DEE 11

DEE considers that the proponent has not clearly shown that it has ‘adequate surface water
management in place for 72 hours, 1 in 2000 year flood events’ (Tellus 2016, PER, p. 30). Flow
depth analysis of the 1 in 2000 year ARI event is not undertaken in the hydrology assessment
(Appendix 10), only the 1 in 100 year ARI event is analysed for depths.
Inland waters environmental quality – 50. Provide a statement of how the proponent
considers the EPA’s objective for this factor has been addressed.
Human health – 53. Partially addressed – geology discussed. No specific mention regarding
radioactivity.
Human health – 68. Provide information of wastewater management on site.
Heritage – 73. Provide details of measures if heritage/cultural items were discovered.
Subterranean fauna – 83. The proponent should:
• Provide confirmation that surveys comply with EPA Guidance Statement 56; and
•

DEE 12

In light of issues raised during recent EPBC Act uranium mine assessments, the DEE
is of the view that further information on subterranean fauna is required.

Flora and vegetation - provide confirmation that surveys comply with EPA Guidance
Statement 51 and acknowledge that further research regarding Lepidosperma sp taxonomy
and conservations is required.

DEE 13

Waste acceptance - discussion of risks with respect to the benefit and risks of the facility
receiving waste from all of Australia.

DEE 14

Human health - An explanation of whether naturally occurring radionuclides and metals are
likely to be of environmental significance or detrimental to human health during the
development of the project and throughout operations is required.

5.2.1 Response to issue DEE 1
Issue raised
What are the cost of mitigation measures?
Proponent response
At this stage of the Environmental Impact Assessment process and conceptual design for the
Proposal, it is difficult for the proponent to provide DMA with detailed costs for proposed
environmental mitigation and management measures.
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As a benchmark, the proponent puts forward a range of $250,000 to $300,000 per annum for
environmental management and mitigation. This sum would include the following activities:
•

Annual environmental monitoring.

•

Statutory Compliance Reporting.

•

Progressive plant surveys and rehabilitation of disturbed areas.

•

Progressive fauna surveys.

•

External technical audits.

•

Radiation monitoring.

•

Community liaison, meetings and preparation of information.

•

Management and upgrade of document library.

•

Compliance and upgrading Tellus’ proposed environmental management system.

The final costs associated with implementing environmental mitigation measures outlined in the PER
are currently being assessed within the proponent’s BFS. Once these costs are determined,
information regarding the likely costs of mitigation will be provided to the DEE and OEPA.

5.2.2 Response to issue DEE 2
Issue raised
A description of any approval that has been obtained from a State, Territory or Commonwealth
agency or authority (other than an approval under the Act), including any conditions that apply to
the action.
Proponent response
The proponent has been actively liaising with DMA since October 2015 with respect to other
approvals, licences and permits required for the proposal. To date, the proponent has been granted
a Section 91 (5) licence under the Lands Administration Act 1997 and, a GPL subject to Regulation 36
under the Mining Act 1978. A summary of approval granted to date are summarised below.
Section 91 (5) approval
The Section 91 (5) authorises the proponent to enter the land to conduct preliminary works relating
to detailed design and the BFS including:
•

Conducting surveys and investigations related to the proposed project including, general
inspections and biological and heritage surveys.

•

Conducting geotechnical investigations.

•

Carrying out all active necessary for or incidental to the activities listed above.

The following conditions apply to the Section 91 (5) approval.
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1. No interference with the activities of any affected mining tenement, their employees,
contractors and agents.
2. The proponent must notify the operators of Carina (Polaris Metals Pty Ltd) of activities
within or near any of their tenements and mining operations.
Conditions that apply to the proposal under the miscellaneous and GPL have not yet been confirmed
with the proponent. It is likely any conditions that do apply to the proposed action would be issued if
the proposal is granted approval by the Environment Minister under the Environmental Protection
Act 1986.
General Purpose Lease
A GPL was granted on 21 March, 2017 and is subject to the provision of Regulation 36 of the Mining
Act 1978. The proponent (tenement holder) is required to participate in the Mining Rehabilitation
Fund (MRF). The MRF requires the proponent to report on disturbances before June 30 each year in
order to calculate an annual MRF levy.
Conditions applicable to the GPL are:
•

The Lessee not establishing any camp, base works or area, fueling depot or similar
establishment on the Lease area unless the site and access has received prior approval of
the Environmental Officer, DMP in agreement with Building Management and Works,
Western Australia (BMW).

•

Prior to any exploration or mining activity, the Lessee preparing a program for each phase of
the proposed exploration or mining activity for the approval of the Environmental Officer,
DMP in agreement with BMW.

•

On completion of an exploration/drilling program, the Lessee to report the outcome of the
program to DMP in accordance with section 115A of the Mining Act 1978. With the written
approval of the Lessee, data about surveyed locations, lithology and depths to basements
will be relayed by DMP to BMW.

•

No use of the Access Road (Access Reserve No. 44102) without entering into an agreement
with BMW.

Mining Lease
The proponent has lodged a Mining Lease application to the WA Department of Mines and
Petroleum. The application was supported by an updated Mining Proposal and a Mine Closure Plan.
The Mining Lease has cleared Native Title and cannot be granted until the approval for the proposal
meets all requirements of the ESD (as assessed by the OEPA) and the Minister for the Environment.
Works Approval
The proponent is currently working towards submitting a Works Approval under Part V of the
Environmental Protection Act 1986 for the proposal to the Department of Environment and
Regulation.
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Development Application with Shire of Coolgardie Council
The proponent is currently working towards submitting a Development Application for the proposal
to the Shire of Coolgardie Council.
Other approvals, licences and permits
All remaining miscellaneous / access licences are currently being pursued by the proponent with
DMA and other relevant third parties that may be affected by the proposal.

5.2.3 Response to issue DEE 3
Issue raised
A description of the monitoring enforcement and review procedures that apply, or are proposed to
apply, to the action.
Proponent response
The proponent will commit to all of its proposed environmental monitoring and management
measures as detailed in Chapter 12 of the PER and supporting environmental management plans
appended to the PER.
All current and future environmental management commitments and management plans are the
proponent’s framework for enforcing monitoring and review procedures for the proposal.
Section 5.2.2 above outlines some of the conditions that will apply to the proposal should it be
approved by the WA Minister for Environment.

5.2.4 Response to issue DEE 4
Issue raised
No discussion of risks with respect to ‘the benefit and risks of the facility receiving waste from all of
Australia’.
Proponent’s response
The proponent confirms its commitment that the transport of waste within and around Australia
would meet the Australian Code for the Transport of Dangerous Goods by Road and Rail. By using a
reputable tier one Australian logistics company, this would safeguard that waste materials would be
transported by an approved and appropriately licensed transport emergency responder.
The PER acknowledges the proposed Sandy Ridge site is in a remote location. Consequently, the
proponent recognises the net effect of the operation may place significant demand on career and
volunteer resources for incident planning, preparation and response. Owing to the remote location,
and the lack of other suitable disposal options for the material that may be consigned there, it would
be appropriate for material recovered from a transport incident, en-route to the facility, should be
sent to the proposed facility for disposal.
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If the proposal is approved, the proponent would become the facility operator and the emergency
response plans that would be established to support transport to the Sandy Ridge Facility is listed
below:
•

In the unlikely event of a spill as a result of an accident, the material would be collected by
trained personnel and repackaged. The organisation performing this work may be a government
agency or a contractor to Tellus, depending upon the type of material, the location of the spill (e.g.,
private property or public land) and relevant legislation and regulations.

•

The proponent’s preferred transport providers have decades of experience in the safe
handling and transportation of dangerous goods and waste materials.

•

Using experience gained from many thousands of transport movements and many years of safe
operation, the service providers have put into place a number of controls and initiatives to
improve both the safety of transport as well as emergency preparedness and response to
transport incidents.

The proponent looks for the following controls and initiatives in its transport service providers:
•

24-hour emergency telephone service to report transportation-related incidents.

•

Retaining the services of a professional spill response organisation, available to provide initial
response services and support local emergency response organisations within urban and
rural areas.

•

A process where the transport company’s local manager and Occupational Health and Safety
Officer immediately depart to the spill site.

•

A process where the spill gets escalated immediately to senior management at both the
transport company and at Tellus.

•

A process where the authorities get notified immediately: example local government
authorities, police, Main Roads, FESA and other state and federal agencies like the EPA to
ensure a fully coordinated response.

•

The proponent reserves the right to refuse deliveries from transport contractors who do not
meet its standards.

•

Agreement on the selection of transport contractor would take place prior to
commencement of the waste transport.

•

The proponent would maintain an active register of transport contractors who have been
regularly audited and confirmed as meeting Tellus’ standards.
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Transport of low level radioactive waste (LLW)
•

The proponent is planning on accepting naturally occurring radioactive material up to LLW.
Any radioactive waste transport would be carried out in accordance with the Australian
Code for the Transport of Dangerous Goods by Road & Rail as class 7 Dangerous Goods if it is
being transported as a consignment carrying additional classes of Dangerous Goods.

•

In certain circumstances, radioactive wastes may need to be transported as “exclusive use”
consignments in accordance with the ARPANSA Code for the Safe Transport of Radioactive
Material (2014) which adopts the International Atomic Energy Agency Regulations for the
Safe Transport of Radioactive Material 2012 Edition (SSR-6).

For additional information on transport of waste refer to the attached fact sheet:
•

http://www.tellusholdings.com/pdf/2016/sr-fact-sheets/TSR-5-40-20-05-DC-WD-Transportof-Waste-Fact-Sheet_v1_20-11-2016.pdf
What emergency response plans would be established to support transport to the Sandy
Ridge Facility?

•

Tellus will conduct our own spill response exercises in conjunction with emergency services
to trial spill response procedures.

•

The proponent (and its logistics partner) acknowledges its responsibility as a future
transport emergency responder (with DMP permission and guidance) under chain of
responsibility guidelines for waste materials in the remote location around Sandy Ridge
(approximately 120 km) from which it could effectively respond and, from the logistics
partner and their reputable private company first responders and how they can effectively
respond, not just in the remote area near Sandy Ridge, but along the whole transport route
agreed in various plans including the emergency response management plan and a transport
management plan.

•

It would also maintain a capability to respond to incidents across transport routes to the
proposed facility, with the permission and guidance of DER in Western Australia. By adopting
this responsibility, the proponent recognises this commitment would minimise DFES and
DER pollution response crew response times, road closures and impact on volunteer
emergency services and communities in the Sandy Ridge region (within 120 km).

•

If the proposal proceeds, the proponent welcomes the opportunity to ongoing liaison with
DFES and DER to coordinate and manage emergency response to incidents both on site and
during the transport of materials to the facility.

5.2.5 Response to issue DEE 5
Issue raised
There have been only a small number of monitoring events reported for groundwater levels at the
site (3 sampling events between May and October 2015). Longer term groundwater monitoring
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across the site is required to determine natural variability of water table fluctuation, temporally and
spatially, beneath the proposed site.
This is important as the depth to groundwater beneath the site will affect long term transport rates
of leached contaminants, in groundwater, away from the site. The proponent plans to undertake
annual groundwater monitoring (Tellus, PER, p. 246) throughout the life of the project. DEE
considers that an initial period of quarterly monitoring of groundwater bores should be considered
to enable characterisation of temporal variation of groundwater levels (if any). It is possibly that all
but one monitoring bore will be destroyed when the pits/cells are being constructed/mined.
Additional monitoring bores should be considered around the outside boundary of the pits/cells,
particularly to the north-west of the pits/cells as this is the indicated groundwater flow direction
(Appendix 11, p. 6).
Note: DEE consider that the long term monitoring and installation of additional monitoring bores
would be appropriate to be undertaken post approval, including consideration of initial quarterly
monitoring, perhaps moving to annual after natural variability determined.
Proponent’s response
The Sandy Ridge Project has proposed a number of groundwater monitoring bores on the site,
primarily to the north and west of the Infrastructure area, as shown in Figure 5-1. The existing and
proposed arrangement of monitoring bores is consistent with the conceptual groundwater model of
the area. In addition to the monitoring events reported for groundwater levels in the PER, the
proponent confirms a total of 13 monitoring bores currently exist across the Sandy Ridge site. The
most recent monitoring event was undertaken in March 2017.
The conceptual groundwater model suggests that unsaturated groundwater flow, from rainfall
recharge, migrates vertically, through the soil profile, until it reaches the interface between the
kaolin clay (weathered granite) and the underlying granite bed rock (unweathered granite). Due to
differences in the ability of water to move through pore spaces (hydraulic conductivity) in the
overlying Kaolin and the granite, as well as the spatial variability in pore spaces of the shallow
silcrete layer (which lies above the kaolin), this unsaturated flow may result in damp/saturated areas
in the kaolin that may result in horizontal groundwater flow.
The existence of damp/saturated sub soils and a potential water table in the kaolin also depends on
the topography at the top of the unweathered granite bedrock. Based on drilling results and
geophysics at the Sandy Ridge site, the granite bedrock tends to slope away from the site to the west
and north. It is likely that if any saturated or unsaturated flow does exist in the kaolin clay, it will
also be to the north and west.
Measured groundwater levels indicate that the groundwater flows to the north-west under a low
hydraulic gradient (or very gentle slope) (Rockwater, 2015). The low amount of pore space within
the kaolin clay, and the gentle slope of the bedrock in the area, also means groundwater flows are
low, and groundwater movement to the west and north will be slow. Hence, with respect to
monitoring and management of the site, it is not effective to install monitoring bores into the
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weathered granite that are a significant distance from the infrastructure area, as the response of the
bores to changes on the site will not be observed within a viable management timeframe.
It is also recognised that the construction of waste cells may change the recharge regime in the
infrastructure area compared to existing conditions. Tellus also propose to install monitoring bores
within the infrastructure area, as observation wells, that will detect any increase in ground
saturation in near the waste cells. Tellus will install most of the monitoring bores surrounding the
perimeter of waste cells. This management measure will account for any local circular groundwater
flow pattern, if in the unlikely event groundwater seepage does emanate from the infrastructure
area.
The existing distribution of vertical unsaturated flow has been documented by Rockwater
(Rockwater, July 2015), who constructed seven bores at site. Four of the seven bores intersected
damp formations on top of the unweathered granite bedrock. Three of the four bores are
considered to have a water table. The proponent’s geological research of the area believes the
moisture originates from about 12 million years ago and before the dense 4 to 6 metres of thick
impermeable silcrete layer formed that overlays the kaolin clay. The three bores that have
measurable water levels produced very small (i.e. less than 0.03 L/s (2.6 kL/day)) flows when
pumped. These bores are all located to the north of the Infrastructure area. Tellus intend to use
these bores as regional site monitoring bores.
Given these bores are available, are being monitored and will continue to be monitored prior to the
construction of the waste cells, any data collected will be used to support the understanding of
baseline conditions and the preparation of operational monitoring and management plans.
The three bores that intersect damp or saturated material were all installed in the weathered
granite (kaolin clay) zone, suggesting the existing monitor bores are suitable for monitoring postdevelopment of the site. Consequently, monitoring bores will be constructed to ensure the drill hole
is sufficiently deep to intercept the kaolin clay at a depth as close to the unweathered granite
bedrock.
DEE 5 makes reference to “long term transport rates of leached contaminants” which the proponent
does not agree with. For contamination to occur, it requires a source, a receptor and a complete
pathway connecting the two. The PER assessed four hydrogeological modelling (refer to Section
5.10.3). In summary, the results suggest that soils in the existing natural environment at Sandy Ridge
will remain unsaturated. Therefore, a potential contaminant pathway does not exist as the site does
not have a water table and lacks groundwater.
Liquid wastes, which may give rise to leaching over time, will not be accepted for waste storage
and/or isolation at the proposed facility, unless adequately immobilised prior to placement in the
waste cell. In addition, the potential for water ingress into the waste emplacement area is extremely
low (as concluded in the PER). Therefore, the potential for contaminant leaching is considered
extremely low as discussed in Section 10.5.3 of the PER and due to the management measures
outlined in Section 10.5.4. The assessment of contaminant leaching from accidental surface spills
was addressed in Section 10.3.3 of the PER. Subsidence and the potential instability of a waste cell
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which may allow the infiltration of surface water leading to the generation of leachate was
addressed in Section 10.3.3. of the PER.
Additional monitoring bores will be installed around the outside boundary of the pits/cells. During
operation, monitoring would be undertaken quarterly. During the proposed ICP, monitoring of the
bores will be undertaken on an annual basis.
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Figure 5-1

5.2.6 Response to issue DEE 6
Issue raised
Uncertainty remains over proposed bunding/levee heights required to divert rainfall from cells in
extreme events. It is stated in the PER that ‘the proponent would implement the proposed Surface
Water Assessment and Management Plan (Appendix A.10)’ (Tellus 2016, PER, p. 305) and that
‘surface water that could flow into the cells during an extreme rainfall event would be diverted by
0.5 m high bunding/levees as illustrated in Figure 10-1’ (Tellus 2016, PER, p. 305). However, the
Surface Water Assessment and Management Plan (Appendix A. 10) outlines the requirements for
Northern Levee as 220 mm plus 500 mm freeboard (Appendix 10, p. 5) or 0.72 m, and ‘a nominal 1
m-high bund is recommended’ (Appendix 10, p. 6) for the Eastern levee. DEE considers the
recommended levee heights from the Surface Water Assessment and Management Plan (i.e. 1 m)
are appropriate given the uncertainty in flow estimations at the site.
DEE considers that the proponent has not clearly shown that it has ‘adequate surface water
management in place for 72 hours, 1 in 2000 year flood events’ (Tellus 2016, PER, p. 30). Flow depth
analysis of the 1 in 2000 year ARI event is not undertaken in the hydrology assessment (Appendix
10), only the 1 in 100 year ARI event is analysed for depths.
Proponent’s response
As indicated in the geological assessment of the PER, the Sandy Ridge site has been a dry and semiarid environment for millions of years. In addition, it receives very little annual average rainfall
(below 300 mm per annum), and the evaporation is greater than 2,000 mm per annum. This means
very little rainfall occurs across the site and generally water will evaporate before it infiltrates.
The assessment of peak surface water flows was assessed in Section 10.5.3 of the PER. The
assessment concludes that only one catchment across the entire development envelope could be
adversely impacted if (modelled) peak flows were unmanaged.
The proponent has commissioned Rockwater Hydrogeological and Environmental Consultants to
remodel stormwater flows assuming a 1 in 2000 year ARI event for 72 hours. The report is included
as Attachment B. In summary, stormwater levees of between 1m and 1.5 m high are recommended.
The stormwater levees will be designed and installed consistent with the recommendations of this
latest modelling.

5.2.7 Response to issue DEE 7
Issue raised
Provide a statement of how the proponent considers the EPA’s objective for this factor has been
addressed.
Proponent’s response
Please refer to Section 10.5.5 of the PER. This section states:
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‘The Sandy Ridge Proposal was specifically situated in this location because the site is void of a
groundwater aquifer as well as surface water systems. Owing to a lack of these sensitive
environmental values, the proposal’s operations would not significantly impact these environmental
aspects.
In addition to site selection, the proponent has commissioned modelling using very conservative
rainfall/climate assumptions of the hydrogeological regime of both the existing natural environment,
and long-term performance of the constructed cells under a range of scenarios. The unsaturated
soils provide storage capacity for any minor amounts of water or leachate that may migrate
vertically or horizontally from the cells. Without a saturated aquifer, lateral movement of
contaminated water from the immediate vicinity of the cells is highly unlikely.
Surface water management measures (e.g. roof canopy, operational bunding, V drains and sumps)
would be implemented to protect surface water quality by ensuring it is diverted from operational
areas. Due to the high-energy environment of the site, surface water evaporates or infiltrates
relatively quickly. Confined to extreme rainfall events, if surface water flows are ever generated,
they are likely to pond in low-lying depressions and evaporate.
Following closure of the cells, completion of subsidence and revegetation monitoring, cells are
expected to be stable, with no water ingress. Landform evolution modelling (Landloch, 2016;
Appendix A.7 of the PER) predicts that after 10,000 years there would be relatively little change to
the clay domes and the landform is likely to be erosionally stable over the very long term. Therefore,
the groundwater and surface water environment of the development envelope would be
maintained both during operations and for geological time following closure.
With the implementation of the proposed mitigation and management measures listed above and
those applicable to Section 10.3.5 and Section 10.4.4 that deal with sediment and fauna, the EPA’s
objective to maintain the quality of groundwater and surface water, sediment and bioata so that the
environmental values, both ecological and social would be achieved. Due to the fact, the site is void
of groundwater and surface water features, there would be no residual impact on these
environmental values as a result of the Proposal.’

5.2.8 Response to issue DEE 8
Issue raised
Human health - partially addressed – geology discussed. No specific mention regarding radioactivity.
Proponent’s response
The PER addresses, in detail, radiological risks to human health. Please refer to page 312 section
titled Radiological exposure during operation. This section, combined with the specialist reports
provided in Appendix A.14 are considered an appropriate level of assessment for the PER.
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5.2.9 Response to issue DEE 9
Issue raised
Provide information of wastewater management on site.
Proponent’s response
Wastewater generated during operation would include:
•

Raw water recaptured as process water after industrial use.

•

Treated water recaptured as grey water after domestic use.

•

Potable water recaptured as sewage after human consumption.

Wastewater would all be beneficially reused. Opportunities for beneficial reuse include dust
suppression and use in the waste cell for dampening of interstitial fill and capping material to obtain
optimal compaction. Irrigation of treated sewage will occur in accordance with local laws as a sprayfield in an area of native vegetation.

5.2.10 Response to issue DEE 10
Issue raised
Provide details of measures if heritage/cultural items were discovered.
Proponent’s response
Please refer to Section 10.7.4 of the PER. This section states:
‘As no heritage sites (registered or previously unrecorded) occur within the proposed development
envelope, no additional mitigation measures would be required. In the event that items of potential
European historical significance are encountered, work in their immediate vicinity (defined as a
10 metre radius) would stop and the Heritage Council and State Heritage Office would be contacted.
Similarly, if items of Aboriginal heritage significance are identified during construction, work in their
immediate vicinity would stop and the Department of Aboriginal Affairs in addition to the Kaparn
Native Group, Kelamaia Kabu(d)n and Widji Group would be contacted for further advice.
If suspected skeletal remains are discovered during construction, work in their immediate vicinity
would stop and the local police and the Department of Aboriginal Affairs would be notified as soon
as possible to determine a course of action. Construction works in the area of the remains would not
resume until the proponent receives written approval from either the police or from the
Department of Aboriginal Affairs, as appropriate.’
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5.2.11 Response to issue DEE 11
Issue raised
The proponent should:
•

Provide confirmation that surveys comply with EPA Guidance Statement 56; and

•

In light of issues raised during recent EPBC Act uranium mine assessments, the DEE is of the
view that further information on subterranean fauna is required.

Proponent’s response
The proposed development envelope is located within the Goldfields Region of WA and outside of
the areas known to contain a diversity of subterranean fauna – Cape Range, Barrow Island, the
Yilgarn and Pilbara regions.
The Sandy Ridge site was chosen as a near surface arid repository because it lacks groundwater and
does not have a water table. The geology of the proposed development envelope was described in
detail in Section 9.2.8 and Section 9.2.9 of the PER. The proposed development envelope is a deeply
weathered granitoid terrane that generally comprises four main lithologies (from the surface) –
colluvial sand and gravel with mottled zone laterite, silcrete, kaolinitic clay, and granitoid basement.
Below the weathered granite is a hard bedrock of unweathered granite.
None of the types of geology that are known to support stygofauna (calcretes, alluvial formations,
fractured rock aquifers, and karst limestone) or troglofauna (karst, channel iron deposits, banded
iron formations, alluvium/colluviums in valley-fill areas, and weathered or fractured sandstone)
occur within the proposed development envelope or vicinity.
In addition, the Sandy Ridge site does not have any caves or voids located within the proposed
development footprint.
The proponent is confident the site lacks suitable habitat for both stygofauna and troglofauna.

5.2.12 Response to issue DEE 12
Issue raised
Provide confirmation that surveys comply with EPA Guidance Statement 51 and acknowledge that
further research regarding Lepidosperma sp taxonomy and conservations is required.
Proponent’s response
All field surveys were undertaken by PFV Environmental who are qualified and experienced
ecologists, including numerous flora and vegetation surveys in the Goldfields region. To satisfy the
ESD, all field work, which included Level 1 and Level 2 assessment, was undertaken in line with EPA
Guidance Note 51.

Tellus Holdings Ltd – The Proposed Sandy Ridge Facility Response to PER Submissions

27

An undescribed sedge species was recorded within the proposed development envelope –
Lepidosperma sp. Five populations of this species were recorded in vegetation dominated by Acacia
resinimarginea (refer to Figure 9-2a and Figure 9-2b of the PER). Based on the results of current and
also previous field surveys, the species is likely to be more widespread within the proposed
development envelope than the populations recorded. It is also highly likely to occur in numerous
locations which would not be impacted by the Proposal. As the taxonomy of the Lepidosperma sp.
was unknown at the time of writing the PER, a precautionary approach was taken and it was
assumed that the species was of conservation significance (refer to Section 10.2.4 of the PER).
In January 2016, the unidentified Lepidosperma sp. was provided to the WA Herbarium for
identification. Dr Russell Barrett (an expert on Lepidosperma taxonomy at the CSIRO) examined the
specimen of the unidentified Lepidosperma sp. collected from the vicinity of the proposed
development footprint in March 2017. Dr Barrett concluded that the species is most likely in the
Lepidosperma lyonsii species complex, which has a mix of highly localised and widespread taxa
ranging from Mt Jackson south to Ravensthorpe and from about Tammin east to Queen Victoria
Spring and Cape Arid.
Dr Barrett indicated that the specimen matched other specimens he had seen from the Jaurdi area
on yellow sandplains which suggests the species is not a new species (and not restricted to the
proposed development envelope). However, Dr Barrett mentioned that all the specimens he had
seen have been in poor condition and that they would need two consecutive good seasons to
produce good flowers and fruit, which rarely happens in this area. He said that until good material
can be collected, it would be difficult to determine the status of plants from this area. The species
could be a localised endemic, or represent the northern-most populations of a taxon known
from south of the Parker Range.
Lepidosperma lyonsii is listed as Priority 3 by DPAW and is not protected under the Wildlife
Conservation Act 1950 (WA) or the Commonwealth Environment Protection and Biodiversity
Conservation Act 1999.
Pre-construction level two surveys would be undertaken to confirm the presence/absence of the
species within the proposed development envelope and the results submitted to DPAW. The surveys
would extend outside of the proposed development envelope to areas of suitable habitat for the
species. If the species is found to be present, impacts would be avoided through changes to the
location of the proposed infrastructure, if possible.

5.2.13 Response to issue DEE 13
Issued raised
Discussion of risks with respect to the benefit and risks of the facility receiving waste from all of
Australia.
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Proponent’s response
As outlined in Section 5.2.4 and Section 2.4.2 of the PER, and summarised in the dot points below,
are the current situation and risks, challenges and potential benefits of the Proposal.
The proposal does offer WA and other Australian states and territories with a long-term solution (i.e.
over geological time) that is based on existing techniques and principals of environmentally sound
management. The same techniques are currently utilised and managed safely in European countries
such as France and Spain.
The proponent acknowledges risks associated with the transport of waste within and around
Australia (refer to Chapter 8 of the PER). The proponent has addressed the likely risks by stating that
transport of material would be undertaken by a tier one Australian logistics company who is licensed
to transport dangerous and hazardous goods.
The proponent reaffirms its statement made in the PER that all waste materials transported to site
would follow the Australian Code for the Transport of Dangerous Goods by Road and Rail. The
business partnership will allow for the safe transport of dangerous goods and hazardous wastes
across Australia and to the proposed Sandy Ridge Facility.
Current situation and associated risks
•

Australians are the second highest producers of hazardous waste per capita.

•

Waste production in Australia has grown at six times population growth.

•

Resources and energy boom translates to a waste boom.

•

Manufacturing decline generates a contaminated soil waste boom.

•

Market size: 6 M tpa and growing at 3% per year.

•

Large legacy waste pool (900 Mt) due to lack of affordable supply and growing.

•

Increased regulation and environmental legislation.

•

Directors assume personal liabilities and this regime is now being extended further to
certain employees.

•

Landfill liner useful life before isolation properties are generally compromised is 10-30 years,
yet >50% still accept hazardous waste.

•

Traditional re-processing, incineration, treatment before landfilling, storage/disposal into
man-made engineered landfill are temporary solutions.

•

There are limited cost effective solutions available.

Challenges that lie ahead
•

Australian and international accounting standards are now exposing the size of waste
problem.
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•

Complex technical solutions, long lead times for viable solutions and costly alternatives are
frustrating producers.

•

Legislation increasingly banning surface landfills.

•

Lack of transparency in pricing from existing players.

•

Transportation costs.

•

Final disposal of mixed wastes types supports the linear economy “Take, Make and Dispose”.

Opportunities
•

Waste market is a $14.5 billion industry that hires over 50,000 people and is growing.

•

No commercial dual use arid near surface clay geological repository businesses exist in
Australia

Benefits of the proposal
•

World’s best practice solution to a legacy and ongoing problem in Australia.

•

The proponent will store like with like waste which reduces risks to the environment and
human health while simultaneously creating future opportunities for the recovery and reuse of certain waste types that are considered intractable.

•

The proponent supports the circular economy - "Take, Make, Recover this generation or
stores safely for next generation or dispose safely”.

•

Permanent isolation of hazardous materials using sound environmental management
principals.

•

Cost advantages.

•

The proposed business model removes company, Director and employee liability.

•

Simplicity and flexibility.

•

The proponent’s solution to the current situation could be key tools for governments in
emergency situations (human induced and natural disasters).
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5.2.14 Response to issue DEE 14
Issue raised
An explanation of whether naturally occurring radionuclides and metals are likely to be of
environmental significance or detrimental to human health during the development of the project and
throughout operations is required.

Proponent’s response
The PER provides an explanation to the issue raised by DEE in three separate locations. These are:
•

Section 5.6 and the supporting Outline Safety Case referenced in this section.

•

Section 10.6.3 – Human health impact assessment.

•

Appendix 14 – Radiation Assessments.

The Outline Safety Case deals with the hazards and risks, of operation and how they are managed
and mitigated.
To determine potential risks on human health, RESRAD modelling was undertaken. The
methodology followed the guidance given in the following documents:
•

Managing naturally occurring radioactive material (NORM) in mining and mineral processing
– Guideline, DMP (2010) NORM 5 Dose Assessment (currently under review at the time of
submitting this PER).

•

Environmental Health Risk Assessment-Guidelines for assessing human health risks from
environmental Hazards (enHealth Council 2012).

•

Assessing Dose of the Representative Person for the Purpose of the Radiation Protection of
the Public. ICRP Publication 101a. Ann. ICRP 36 (3) (ICRP, 2006).

•

Approved Procedure for Dose Assessment Guideline RSG05 (Department of Industry and
Resources, 1997).

The Human Health impact assessment of the PER (refer to Radiological exposure during operation in
Section 10.6.3) details potential pathways of radiation exposure of waste storage, waste placement
and burial (i.e. external radiation; inhalation of suspended dust and inhalation of radon and decay
products).
The information below is a summary of what is contained within the PER and in the RESRAD
modelling contained within Appendix A.14 of the PER.
The modelled result for human health limits indicated that the dose limit for members of the public
from all sources during operation of the proposal is 1 mSv in a year. During the period of passive
safety, a risk target approach was used. This was considered as the target criteria not to be exceeded
in the future. To comply with the risk target during the passive safety period, the waste disposal
facility and management systems have been designed by the proponent so that the estimated
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average dose, or risk to members of the public who, if in the unlikely event, are exposed to radiation
at some point in the longer term, shall not exceed a dose constraint of 0.3 mSv in a year.
To comply with this limit, the proposed Facility has been designed so that the estimated average
dose or risk to members of the public, who may be exposed as a result of the disposal facility in the
future, shall not exceed the above dose limit but would target 0.3 mSv in a year.
Table 5-2 shows that all of the workforce exposure levels would be below the occupational exposure
limit of 10 mSv/a, the dose constrain level of 5 mSv and, are highly unlikely to be exposed above the
public dose limit of 1 msv/a.
Table 5-2 Dose calculations for each workgroup per year

Workforce

Radioactive waste receipt and
storage
Waste packaging
Waste placement/burial
Chemical waste placement
Earthmoving and contouring
Admin and other staff

Gamma dose

Inhalation of
RnDP
(mSv/a)
0.004

Total dose
(mSv/a)

(mSv/a)
0.400

Individual internal
dose
(mSv/a)
0.014

0.096
0.004
0.096
0.044
0.000

0.002
0.001
0.000
0.000
0.000

0.004
0.004
0.000
0.000
0.000

0.102
0.009
0.096
0.044
0.000

0.418

Investigation into exposure levels from similar international facilities indicate that approximately
95% of the staff receive a dose less than 0.1 mSv/a, and 80% less than 0.01 mSv/a. The exposure
times at the international facility would be longer that those assumed as Sandy Ridge due to the
amount of waste disposed. These levels are within similar range of those calculated above.
Workers involved in the unloading and burial of radioactive waste may be exposed to low levels of
external gamma radiation from the waste package, inhalation of suspended dust (α- radiation) and
inhalation of radon and decay products. Sealed source waste at this stage is packaged and would be
lowered into the shafts by mobile equipment. Immobilised NORM waste may be dealt with in bulk
form, but will be dampened to control dust and transported in truck bodies with sealed lids before
being placed and immediately covered. Worker protection includes shielding (provided by the waste
packaging and mobile equipment), increased in distance from sources by using mobile equipment
and scheduling of waste placement to ensure minimum time is spent near radioactive waste.
Exposure is expected to be below 0.01msv/a.
All radiation exposure hazards identified during the baseline qualitative risk assessment were
assessed against likelihood of exposure above the exposure limits (20 mSv/a) and above a dose
constrain limit of 5 mSv.
Even with an increase of 100% higher than those assumed in the baseline calculations, no dose was
above 1 mSv/a. Investigation into exposure levels from similar international facilities indicate that
the most exposed worker was around 1.2 mSv/a (individual in charge of traveling crane operations
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above the disposal vaults). It is therefore unlikely that any person would be exposed to doses above
1.2 mSv/a.
On the basis of the characteristics described above, the initial dose assessments and sensitivity
analysis concludes that it is highly unlikely that workers would be exposed to levels above the dose
constrain limit of 5 mSv/a. Risks from exposure would be further reduced by following standard
guidelines and procedures for the transport and handling of dangerous and hazardous goods. In
addition, LLW is physically separated from other wastes within the cells, further reducing the risks of
exposure at the proposed Sandy Ridge Facility.
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5.3 Office of the Environmental Protection Authority
The OEPA provided the proponent with a summary of the main issues that were raised in the public
submissions (refer to Appendix A). Specific matters raised by the OEPA in response to the PER are
attached summarised in Table 5-3.
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Table 5-3 Matters raised by the OEPA

Issue
reference
OEPA 1

EPA Objective
To protect flora and vegetation so
that biological diversity and
ecological integrity are maintained.

Issue raised
Flora - Impacts to flora species, including the three significant species (Calytrix creswellii,
Lepidosperma lyonsii and the undescribed Lepidosperma sp.) located during the survey and
potential threatened and priority flora are not adequately addressed. More information is
required to clarify the impact on individuals and populations of the [three] identified species
including the undescribed Lepidosperma sp.
Rehabilitation - Rehabilitation of the landfill areas may be particularly difficult with depth to
capping layer, water shedding design and native plant coverage impacting success. Some
consideration should be given to suitable local native reference ecosystems and species in the
area that would be amenable to the unique conditions. If species of the local area are to be
used, research trials on species root penetration and water potential should be undertaken.
Based on this research, use of topsoil as a growth medium or a seedbank resource can be
determined and managed appropriately.
The rehabilitation issues to be addressed are weed management and suitable local native species
for a difficult growth site that have the ability to create a self-sustaining local ecosystem. The
proponent should seek professional advice as to whether application of fertiliser on rehabilitation
sites is suitable for this region.

OEPA 2

To protect terrestrial fauna so that
biological diversity and ecological
integrity are maintained

Targeted and reconnaissance surveys - The Level 2 Targeted survey for Malleefowl (Bamford
2016) includes a brief description of the fauna habitats and vegetation types observed. Bamford
(2016) notes that the 'vegetation was observed as a mosaic of types, with many of the
vegetation types intergrading and considered variations of the main types noted'. The Level 1
Reconnaissance survey (Terrestrial Ecosystems 2016) identified two broad fauna habitat types:
open eucalypt woodland with an open understory or shrubs over ephemeral grasses or spinifex,
and sand plain shrub land (Terrestrial Ecosystems 2016). However, the flora and vegetation
survey (PGV 2015) identified three broad vegetation units: Triodia (spinifex) open grassland,
open heath with scattered eucalyptus and open woodland. Based on the vegetation units
identified by PVG, it is more appropriate to consider the sites with open woodland over spinifex
as a separate fauna habitat as different fauna assemblages would be expected to occur within
spinifex than those associated with ephemeral grasses. The vegetation units mapped in the flora
and vegetation assessment (PGV 2015) appear to be widespread and mostly continuous
throughout the development envelope, suggesting that the fauna habitats would also be
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Issue
reference

EPA Objective

Issue raised
widespread, but further evidence is required to support this. Work required:
• A revision of the fauna habitat impact assessment based on the three habitat types.
•

Mapping of fauna habitat in relation to the proposal including outside the mine pit and
infrastructure impact areas;and

•

Describe the terrestrial fauna within the development envelope including its relevance
within a wider regional context. Where regional surveys are used in lieu of local datasets,
include a discussion on how these surveys relate to the fauna assemblages associated
with the fauna habitats within the development envelope

Short Range Endemic (SRE) fauna - The potential for SRE fauna to occur within the development
envelope has not been addressed in the PER and surveys for SRE invertebrate fauna were not
undertaken. The observations of three species of trapdoor spider recorded opportunistically
during the targeted Malleefowl survey indicates that potential SRE invertebrate fauna may be
present in the proposal area.
The EPA expects assessments to provide a review of the potential for SRE fauna to occur. If field
surveys are not undertaken, the review should justify this with a risk-based argument.
The likelihood of SRE fauna occurring can be inferred from the occurrence or otherwise of
geographic boundaries, land form changes, or habitat isolates (habitat isolates can often be
determined through a surrogate such as vegetation type mapping).
Information on the presence/absence of restricted habitats and/or geographic features (of smaller
size) is required. Any such habitats or geographic features should be identified (and mapped) and
the potential for such areas to support SRE fauna should be comprehensively discussed
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5.3.1 Response to issue OEPA 1
Issues raised
Flora

Impacts to flora species, including the three significant species (Calytrix creswellii, Lepidosperma
lyonsii and the undescribed Lepidosperma sp.) located during the survey and potential threatened
and priority flora are not adequately addressed. More information is required to clarify the
impact on individuals and populations of the [three] identified species including the
undescribed Lepidosperma sp.
Rehabilitation

Rehabilitation of the landfill areas may be particularly difficult with depth to capping layer,
water shedding design and native plant coverage impacting success. Some consideration should
be given to suitable local native reference ecosystems and species in the area that would be
amenable to the unique conditions. If species of the local area are to be used, research trials on
species root penetration and water potential should be undertaken. Based on this research, use
of topsoil as a growth medium or a seedbank resource can be determined and managed
appropriately.
The rehabilitation issues to be addressed are weed management and suitable local native
species for a difficult growth site that have the ability to create a self-sustaining local
ecosystem. The proponent should seek professional advice as to whether application of
fertiliser on rehabilitation sites is suitable for this region.
Proponent’s response
Flora

Please refer to section 5.2.12 for more information.
Rehabilitation

In a typical waste cell, there would be approximately 33,000 tonnes of excavated material left over.
For the 10-year monitoring period this material would be stockpiled (along with about 5,550 tonnes
of topsoil) beside the capped waste cell. Most of the topsoil would not be stockpiled for that long as
it would be used for progressive rehabilitation after Year 10.
Once a waste cell has been proven not to be subsiding, the excess 33,000 tonnes of material would
be spread (not compacted) over the compacted kaolinised granite cap. This would add
approximately 1.1 m to the ‘dome’ over each waste cell and would be ‘smoothed’ out into the
surrounding topography, and this in turn would be covered with the topsoil.
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The proponent has been exploring the Sandy Ridge site for kaolin since 2013. It has also installed 13
monitoring bores. Both site activities have resulted in disturbance which required rehabilitation
under the exploration licence.
To date, site rehabilitation has successfully been achieved at all drill sites across Sandy Ridge.
Rehabilitation has involved the re-use of site topsoil and local grass and prostrate flora species. The
proponent believes this is sufficient evidence to suggest that rehabilitation of the proposed capping
layer can be appropriately managed and lead to the site being a self-sustaining local ecosystem.
The proponent acknowledges that weed management will be an important factor in achieving
overall rehabilitation success. If required, the proponent would seek professional advice as to
whether application of fertiliser on rehabilitation is suitable for this region. Please note, the use
of fertiliser was not required during exploration rehabilitation works at Sandy Ridge between
2013 and 2016.

5.3.2 Response to issue OEPA 2
Issue raised
Targeted and reconnaissance surveys and SRE (for more detail refer to Table 5-3).
Proponent response
Fauna impact assessment and habitat mapping

The interpretation of fauna habitat is a professional judgement made by the zoologists who are
undertaking the field assessment. In many cases, it is done in combination with the results of the
vegetation assessment. As with all habitat mapping, there is always likely to be variation in
descriptions and whether mosaic habitats are split or lumped into groups. Similarly, interpretation of
fauna habitat is also affected by the perspective of the assessor (i.e. a focus on particular threatened
species, a focus on the vertebrate terrestrial fauna assemblage or a focus on the invertebrate and
SRE assemblages is likely to alter how fauna habitats are described and reported).
Terrestrial Ecosystems (2016), Bamford (2016) and PGV Environmental (2016) all surveyed different
areas so it is not reasonable to make direct comparisons without ensuring the project area
boundaries that were assessed are the same. Without the necessary shape files and detailed aerial
photography for the assessments of Bamford (2016) and PGV Environmental (2016), Terrestrial
Ecosystems is not in a position to complete this comparative assessment. Terrestrial Ecosystems
supported its fauna habitats with 33 individual site assessments from across the project area. It is
also common for fauna habitats to not be closely aligned with a botanical assessment of vegetation
types or units. Nonetheless, the fauna habitats described in the PER should have been for the area
being considered in the PER and not necessarily those in the supporting appendices which
considered other areas or only part of the PER project area.
The fauna assemblage has been documented in the Terrestrial Ecosystems (2016) report based on
combining the data from other surveys in the region. No detailed comparison among datasets was
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undertaken as the survey effort for most surveys was generally low and the reported fauna
assemblages for each site therefore incomplete. Based on the data available, and the various ways in
which it has been reported and the various descriptions of fauna habitat used by a variety of
authors, it was not possible to discuss the likely fauna assemblages in each fauna habitat in the
project area based on the regional data, without a much more complex analysis which is not
normally done in Level 1 fauna assessments.
This can be completed but, based on the results of all field work undertaken by Terrestrial
Ecosystems, PGV Environmental and Bamford (2016), the risks to fauna assemblages was then and
remains low, even without mitigation measures in place. Therefore, the fauna habitat impact
assessment, and the supporting mapping of fauna habitats which was based on the three habitat
types is considered an appropriate level of impact assessment for the proposal.
Short Range Endemic invertebrates

Terrestrial Ecosystems undertook a Level 1 vertebrate fauna assessment of the project area which did
not include Short Range Endemic (SRE) invertebrates. This was due to a delay in the finalisation of the
Environmental Scoping Document for the proposal whilst the fauna surveys were being undertaken.
The proponent acknowledges direct impacts on SRE species within the proposed development
envelope are possible.
The proponent will commit to a SRE invertebrate assessment for the PER project area during May
2017. Desktop research will be undertaken to identify survey areas within and outside the proposed
development envelope. Targeted field survey will focus on SRE invertebrate species for sandplain
habitats in the Goldfields region of WA. The results of the report will be submitted to the OEPA and
DPAW during the DMA review period of this Submissions report.
Completed Short Range Endemic invertebrate survey results

The proponent has completed a Level 1 Short Range Endemic fauna survey within and surrounding
the proposed development envelope. The results are summarised below and a specialist report is
included in Attachment E.
•

There is floristic variation at Sandy Ridge but ground-dwelling invertebrates seem to
recognise two broad habitats – tall woodlands or low woodlands/shrublands.

•

The numbers of species collected in SRE Groups is listed below. Most species were
considered unlikely to be restricted SREs.
-

ten trapdoor spiders (one potential SRE – Aganippe B26);
four pseudoscorpions (probably widespread species, not SREs);
two pupillid snails (not SREs);
three geophilid soil centipedes (widespread);
four scorpions (probably widespread species, not SREs);
one Antichiropus millipede (possible SRE but collected as exuvium and cannot be
identified further);
two slaters (widespread).
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•

There appears to be no major barrier to dispersal at Sandy Ridge; the fauna habitats are
continuous and certainly not relictual.

•

Of the habitats at Sandy Ridge, the tall woodlands in the south-west of the project appear to
have most conservation value for ground-dwelling invertebrates (i.e. species in the SRE
Groups)

The proponent acknowledges the following survey limitations with the SRE assessment:
•

The survey was undertaken in the dry season, potentially affecting the collection of slaters,
millipedes and snails.

•

There was no molecular confirmation of certain species.

•

Due to seasonal and time constraints, the survey effort focused on the proposed
development envelope.

Table 1 of the SRE specialist report (see Attachment E) shows previous records of invertebrate
species from SRE groups within a 100 km x 100 km zone surrounding the proposed development
envelope. Figure 5-2 shows regional records of SRE genera Aganippe and Antichiropus indicating that
they are likely to be relatively widespread. Therefore, given the evidence presented in sections 4 and
5 of the specialist report and, the conclusions reached in section 8, risks to SRE fauna within the
proposed development envelope are considered minimal. The Proposal would result in minimal risk
to SRE species.
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5.4 Department of Environment and Regulation
Issues identified by the Department of Environment and Regulation are provided in Table 5-4. A
response to each issue is provided in Section 5.4.1 through Section 5.4.4.
Table 5-4 Issues identified by the Department of Environment and Regulation

Issue
reference
DER 1

DER 2

DER 3

DER 4

Issue raised
Approvals pathway - As indicated in the PER document, aspects of the proposal will
require approval under Part V of the Environmental Protection Act 1986 (EP Act). The
premises will also require approval under Part V of the EP Act as a category 66 - Class V
intractable landfill site. There is no minimum production or design capacity associated with
category 66 premises.
Approvals pathway - Kaolin clay is classed as a non-metallic ore and the proposal includes
processing, through a wet plant (washing and hydro-cyclones). The premises will meet the
definition of category 5 "processing or beneficiation of metallic or non-metallic ore" of
Schedule 1 to the Environmental Protection Regulations 1987 if the project has a production or
design capacity of 50,000 tonnes or more per year.
DER would not duplicate conditions imposed under Part IV of the EP Act however considers
that the environmental risks associated with the prescribed premises activities and emissions
may be managed under Part V Division 3 of the EP Act.
Environmental risk - As part of the consideration of an application under Part V Division 3 of
the EP Act, DER would assess discharges and emissions associated with the proposed premises
and related potential risk of adverse impact to sensitive receptors. Any application submitted
to DER for this proposal must demonstrate acceptable risk to sensitive receptors
Consultation and Works Approval - There are aspects of the proposal on which DER may seek
additional or detailed information for assessment of a works approval or licence application
from other government entities (such as the Department of Health, Department of Water and
Local Government Authority) in support of the development of the works approval or licence.

5.4.1 Response to issue DER 1
Noted.

5.4.2 Response to issue DER 2
Noted.

5.4.3 Response to issue DER 3
Noted.

5.4.4 Response to issue DER 4
Noted.
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5.5 Department of Parks and Wildlife
Issues identified by the Department of Parks and Wildlife are provided in Table 5-5. A response to
each issue is provided in Section 5.5.1 through Section 5.5.5.
Table 5-5 Issues identified by the Department of Parks and Wildlife

Issue
reference
DPAW 1

DPAW 2

DPAW 3

DPAW 4

DPAW 5

Issue
Uncertainty with proposed impacts on new Lepidosperma species - The proponent provide
further information to clarify the extent of local impacts from the proposal on individuals and
populations of the unnamed and potentially new Lepidosperma species and any available
information on its confirmed distribution beyond the proposal envelope. The proponent
should clarify and confirm:
•

the level of impact on individuals and populations of the potentially new
Lepidosperma sp.

•

the proposed avoidance, minimisation or mitigation actions.

•

any information on confirmed locations and population sizes outside the proposal
footprint.

Agreement on the alignment of infrastructure in Parks and Wildlife – managed lands – That
the final route alignment of infrastructure within the former Jaurdi pastoral lease area
managed by Parks and Wildlife is refined in consultation with Parks and Wildlife as part of this
assessment. The final route alignment should be selected based on the objective of avoiding
or minimising impacts on conservation values and Parks and Wildlife’s ability to manage the
area.
Management and monitoring during construction and operation - That, should the proposal
be considered acceptable, a condition of approval is applied which requires the
proponent to develop a management plan to address environmental aspects of
construction and operation (including maintenance of access routes or pipelines), and
appropriate monitoring and management strategies for all elements of the proposal. The
condition should include consultation with Parks and Wildlife on specific strategies for:
•

Monitoring and managing elements of the proposal in Jaurdi (e.g. saline water
pipeline, weeds).

•

Monitoring and managing impacts on conservation significant species and
communities (e.g. threatened malleefowl, Priority flora, new Lepidosperma sp.

•

Fire management; and

•

Managing the potential for secondary impacts (i.e. access) on Parks and Wildlife
managed lands (e.g. staff education, commitments on transport routes).

Department of Lands Tenure – That the Parks and Wildlife’s land management activities and
progression of reservation for Jaurdi is not encumbered by the tenure arrangements for
infrastructure in Jaurdi.
Water sourced from Carina - That with the proposal to access water from Carina in Jaurdi,
the proponent clarifies:
• whether access to Carina has been agreed to by the existing operator, Mineral
Resources;
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Issue
reference

DPAW 6

DPaW 7

Issue
•

what changes to water quantity and quality at Carina are predicted (based on
expert advice) over the life of the proposal, including consideration of any
potential ongoing uses by the existing operator;

•

whether the proponent is committing to accepting any of the responsibilities and
or all of liabilities associated with future management of the Carina pit; and

•

if water is not sourced from Carina, what process will be undertaken to select a
new water source. For Parks and Wildlife-managed lands, early engagement on
options is recommended.

Closure and decommissioning (ongoing management by the land manager) – decisions on
the closure and relinquishment of areas affected by infrastructure in the Jaurdi area at the
time of closure should be subject to consultation and the agreement of Parks and Wildlife.
This is consistent with the Mine Closure Guidelines (by the EPA and DMP). However, it is
unclear if the WFDCP through the DER will have similar assurances. If not, a condition of
approval may be appropriate.
In reviewing the documentation provided, it is recognised that the proponent has attempted
to address the department's previous comments and advice on the public environmental
review (PER) (dated the 8 March 2017). In particular, Parks and Wildlife acknowledges the
commitments made to limit likely risks to conservation significant values and consulting with
the department on matters related to the department's responsibilities.

5.5.1 Response to issue DPAW 1
Issues raised
The proponent provide further information to clarify the extent of local impacts from the proposal
on individuals and populations of the unnamed and potentially new Lepidosperma species and any
available information on its confirmed distribution beyond the proposal envelope. The proponent
should clarify and confirm:
•

The level of impact on individuals and populations of the potentially new Lepidosperma sp.

•

The proposed avoidance, minimisation or mitigation actions.

•

Any information on confirmed locations and population sizes outside the proposal
footprint.

Proponent’s response
Refer to Section 5.2.12.

5.5.2 Response to issue DPAW 2
Issues raised
That the final route alignment of infrastructure within the former Jaurdi pastoral lease area
managed by Parks and Wildlife is refined in consultation with Parks and Wildlife as part of this
assessment. The final route alignment should be selected based on the objective of avoiding or
minimising impacts on conservation values and Parks and Wildlife’s ability to manage the area.
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Proponent’s response
The proponent recognises the request of DPAW to be involved in consultations of the final
alignment.
Since October 2015, the proponent has undertaken extensive consultation with the Department of
Lands regarding tenure over the former Jaurdi pastoral lease which would be affected by the
proposed water pipeline from the existing Carina Iron Ore mine.
The selection of the water pipeline route during the preparation of the PER accounted for
environmental features including topography, soils, the results of level one and two flora surveys,
fauna and drainage.
The assessment of terrestrial flora and fauna in the PER, particularly the alignment of the water
pipeline has taken into account potential impacts on conservation values. Where appropriate, the
final route alignment would be selected based on the objective of avoiding or minimising impacts on
conservation values and confirmed by pre-construction level two flora surveys.
Ongoing consultation with the DPAW, is a commitment of the proponent to assist DPAW in their
ability to manage the Jaurdi Pastoral Lease area over life of the Proposal (25 plus years).

5.5.3 Response to issue DPAW 3
Issues raised
That, should the proposal be considered acceptable, a condition of approval is applied which
requires the proponent to develop a management plan to address environmental aspects of
construction and operation (including maintenance of access routes or pipelines), and
appropriate monitoring and management strategies for all elements of the proposal. The
condition should include consultation with Parks and Wildlife on specific strategies for:
•

Monitoring and managing elements of the proposal in Jaurdi (e.g. saline water pipeline,
weeds).

•

Monitoring and managing impacts on conservation significant species and communities
(e.g. threatened malleefowl, Priority flora, new Lepidosperma sp.

•

Fire management; and

•

Managing the potential for secondary impacts (i.e. access) on Parks and Wildlife
managed lands (e.g. staff education, commitments on transport routes).

Proponent’s response
A Biodiversity Management Plan and Bushfire Management Plan would be prepared and
incorporated into the Construction Environmental Management Plan and Operational
Environmental Management Plan for the Proposal. Both the Biodiversity Management Plan and
Bushfire Management Plan would be developed in consultation with DPAW. The plans would include
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the mitigation and management measures outlined in Section 10.2.4 (flora and vegetation) and
Section 10.4.4 (fauna) of the PER. The plans would address:
•

Monitoring and managing elements of the Proposal located within the former Jaurdi
Pastoral Lease (e.g. saline water leaking from the pipeline and the introduction and spread
of weeds).

•

Monitoring and managing impacts on conservation significant species, e.g.:
o

Calytrix creswellii and Lepidosperma lyonsii.

o

Malleefowl (Leipoa ocellata) and Rainbow Bee-eater (Merops ornatus).

•

Prevention and management of bushfires.

•

Managing the potential for secondary impacts (i.e. access) on lands managed by DPAW (e.g.
staff education, commitments on transport routes, etc.).

5.5.4 Response to issue DPAW 4
Issue raised
That the Parks and Wildlife’s land management activities and progression of reservation for Jaurdi is
not encumbered by the tenure arrangements for infrastructure in Jaurdi.
Proponent’s response
Tenure arrangements are well advanced between the proponent and the Department of Lands. The
proponent recognises the need to engage with DPAW regarding future land management activities
and progression of reservation for Jaurdi Pastoral Lease to ensure it is not encumbered by the
tenure arrangements for infrastructure in Jaurdi Pastoral Lease.

5.5.5 Response to issue DPAW 5
Issue raised
That with the proposal to access water from Carina in Jaurdi, the proponent clarifies:
•

Whether access to Carina has been agreed to by the existing operator, Mineral
Resources;

•

What changes to water quantity and quality at Carina are predicted (based on expert
advice) over the life of the proposal, including consideration of any potential ongoing
uses by the existing operator;

•

Whether the proponent is committing to accepting any of the responsibilities and or all
of liabilities associated with future management of the Carina pit; and
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•

If water is not sourced from Carina, what process will be undertaken to select a new
water source. For Parks and Wildlife-managed lands, early engagement on options is
recommended.

Proponent response
Access has been applied for in the form of overlapping mining tenure (a Miscellaneous Licence) and
land title (an Easement). To enable grant of the tenure and title, an access deed between the
proponent and Polaris Metals / Mineral Resources is required and a draft deed is currently being
reviewed and negotiated between both parties.
With respect to accessing water from Carina pit in the Jaurdi Pastoral Lease, the proponent
would like to clarify the following:
•

The proponent would apply for a Licence to Take Water from the Department of Water
following completion of the environmental impact assessment (i.e. Part IV) process.

•

The proponent has received advice from Rockwater Pty Ltd (hydrogeologists for both the
proponent and Mineral Resources) which indicates that the proponent’s abstraction of
water from the Carina pit will not have a detrimental effect on the groundwater in the area
and may have a net beneficial effect by reducing increasing salinity caused by natural
evaporation. Please refer to Appendix 11b in the PER. As far as the proponent is aware,
Polaris / Mineral Resources has no plans to take further water from the Carina pit, and they
still have an excess of water from their other mining operations which they are trying to
dispose of.

•

The Carina Mine currently has an excess of water from dewatering which is disposed of in
evaporation ponds. Mineral Resources currently abstracts and dewaters 2,250 kL/day. The
proponent is seeking approval to abstract/dewater 495 kL/day. This represents a 78 %
reduction in volume. As a result of this, the modelled result at the abstraction rate of
495 kL/day, the water level in the pit is likely to reduce from 379 m AHD to 357 m AHD.

•

To understand potential changes to water levels (quantity) and water quality within the
Carina pit, life of mine modelling has been undertaken (Rockwater, 2016 and 2017). The
proponent confirms the modelling does include the consideration of any potential ongoing
uses by Mineral Resources. A summary of the modelled work is outlined below.
o

The water balance calculated by Rockwater (2015) at the water level contour of 350
mAHD shows that rainfall (332 kL/day) and groundwater inflows (707 kL/day)
combined, with evaporative losses (411 kL/day) subtracted, equate to a water
surplus of 628 kL/day. If 495 kL/day is abstracted for the Facility, this leaves a
residual surplus of 133 kL/day. Therefore, water would rise, albeit slowly, and the
abstraction would be sustainable. There is also water stored at deeper depths, as
shown by Polaris Metals/Mineral Resources whom have dewatered to 315 mAHD,
suggesting 42 m of water could be available over the 25 year period, if it was
needed.
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o

The salinity of the water is close to seawater at approximately 33,000 mg/L Total
Dissolved Solids which is less saline (in concentration) than other locations
surrounding the proposal development envelopment assessed by Rockwater in
2015. The pH of the Carina Mine water is currently close to neutral. Future
modelling work undertaken by Rockwater in 2016 confirmed pH of the Carina Mine
water would not change as a result of the proponent abstracting its water.

•

Access arrangements to Carina water supply is currently under agreement between the
proponent and Mineral Resources. The agreement is at an advanced stage. An agreement is
expected to be reached by July 2017.

•

The proponent will only be accepting liability for any future actions directly caused by the
proponent’s activities (i.e. taking of water).

•

It is unlikely that water would not be sourced from Carina pit. In the unlikely event
water is not available from the Carina pit, the proponent would consider the following:
a) The proponent is currently assessing options for abstraction of water from the same
aquifer as that which the Carina pit intersects, with the view of abstracting water via
one or more bores (located just outside the pit) into the same Banded Iron
Formation which was being mined. This removes the physical risks associated with
human entry into an abandoned mine pit, whilst taking advantage of a reduced
technical risk as the aquifer in that area is well-proven.
b) In a worst-case scenario and water cannot be taken from the aquifer in the
immediate Carina pit vicinity, Tellus would commence exploration for water in the
Carina Pit region (i.e., further along strike on the Banded Iron Formation). The area
to the immediate north-west is known to host Banded Iron Formation.
c) If any future water abstraction were to occur outside of the Carina pit, the
proponent would commit to consultation with Parks and Wildlife-managed
lands.

5.5.6 Response to issue DPAW 6
Issue raised
Decisions on the closure and relinquishment of areas affected by infrastructure in the Jaurdi
area at the time of closure should be subject to consultation and the agreement of Parks and
Wildlife. This is consistent with the Mine Closure Guidelines (by the EPA and DMP). However, it
is unclear if the WFDCP through the DER will have similar assurances. If not, a condition of
approval may be appropriate.
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Proponent’s response
The proponent acknowledges the request from DPAW that the closure and relinquishment of areas
affected by infrastructure in the Jaurdi area at the time of closure should be subject to
consultation and the agreement of Parks and Wildlife.
The proponent undertook consultation with DPAW in April 2017 to confirm relinquishment of areas
affected by infrastructure in the Jaurdi area at the time of closure. The proponent also confirmed its
commitment to future consultation with consultation DPAW, not only at the time of closure, but
throughout construction and in operation of the proposal, and specifically during proposed
rehabilitation and mine closure programs.
The proponent recognises that ongoing consultation with DPAW (and other key DMA) is consistent
with the Mine Closure Guidelines. The proponent accepts this commitment should form a condition
of approval for the proposal.
The proponent continues to liaise with DER during the environmental impact assessment and
agrees that a condition of approval may be appropriate on this particular issue.

5.5.7 Response to issue DPAW 7
Issue raised
In reviewing the documentation provided, it is recognised that the proponent has attempted to
address the department's previous comments and advice on the public environmental review
(PER) (dated the 8 March 2017). In particular, Parks and Wildlife acknowledges the
commitments made to limit likely risks to conservation significant values and consulting with
the department on matters related to the department's responsibilities.
Proponent’s response
Noted.
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5.6 Department of Mines and Petroleum
Issues identified by the Department of Mines and Petroleum are provided in Table 5-6. A response
to each issue is provided in Section 5.6.1 through Section 5.6.6.
Table 5-6 Issues identified by the Department of Mines and Petroleum

Reference
DMP 1

Issue
Proposal definition (page 43) and Section 5.1.4 Waste Emplacement (page 83) - It is expected
that a materials balance be provided in the Mining Proposal submitted to DMP to demonstrate
that the required amount of capping material is available for the proposed rehabilitation strategy.

DMP 2

Flood flows (page 307) - More detail and definitive commitment on the safety bund design would
be expected in the Mining Proposal.
Table 10-7 – Indicative completion criteria (page 281) and Table 10 – 17 Closure objectives,
indicative completion criteria and key measurement tools (page 343) - The closure objectives
and completion require further refinement to ensure they are specific, measurable, achievable,
relevant and time-bound and that they include environmental indicators suitable for
demonstrating achievement of the desired closure objectives.

DMP 3

DMP 4

DMP 5

DMP 6

Appendix A.14 - DMP acknowledges that the Radioactive Waste Management Plan has been
included as Appendix 14. DMP expects this plan to meet the requirements of the Mines Safety and
Inspection Regulations 1995 and be submitted to DMP’s Resources Safety Division for assessment
prior to development.
Appendix A.18 - DMP acknowledges that the Waste Facility Decommissioning and Closure
Management Plan is included as Appendix 18. Specific areas for improvement of the plan
include:
• The completion criteria require further refinement to ensure they are specific,
measurable, achievable, relevant and time- bound and that they include environmental
indicators suitable for demonstrating achievement of the desired closure objectives.
Appendix A.19 - A Mine Closure Plan has been included as Appendix 19. The Mine Closure Plan
needs to be revised to address the requirements of the DMP and EPA (2015) Guidelines for
Preparing Mine Closure Plans. Specific areas for improvement include:
• Completion Criteria - The completion criteria require further refinement to ensure they
are specific, measurable, achievable, relevant and time-bound and that they include
environmental indicators suitable for demonstrating achievement of the desired closure
objectives. It is expected that the criteria would be further refined prior to submission of
the Mine Closure Plan under the Mining Act 1978.
•

Collection and Analysis of Closure Data - The data provided should incorporate
consideration of the wider receiving environment, receptors and exposure pathways and
provide a basis to develop closure objective/completion criteria and indicators for
closure monitoring and performance. Information on how the baseline data could impact
on closure and rehabilitation should be provided.

•

Identification and Management of Closure Issues - A range of closure issues and
management measures have been identified. Tellus should ensure that the persons
responsible for implementing these actions are detailed prior to submission of the Mine
Closure Plan under the Mining Act 1978.

•

Monitoring - appropriate detail on the monitoring framework to be implemented for
each of the closure criteria needs to be provided prior to submission of the Mine Closure
Plan under the Mining Act 1978.

•

Financial Provisioning - Financial provisioning needs to consider the items listed in
Section 4.14 of the Guidelines for Preparing Mine Closure Plans.
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5.6.1 Response to issue DMP 1
Issue raised
It is expected that a materials balance be provided in the Mining Proposal submitted to DMP to
demonstrate that the required amount of capping material is available for the proposed
rehabilitation strategy.
Proponent’s response
The typical mining volume and mass balance for a single cell is provided in Table 5-7. Note that all
cells are forecast to have an excess of material. Mining Plus are currently working on the mining
volume and mass balance, the results of which will be incorporated into the BFS for the Proposal.
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Table 5-7 Typical mining volume and mass balance

Material

Activity

Unit

Volume
(m3)

Density

Tonnes

Excavation
Topsoil
Clayey sand
Gravel
Silcrete
Kaolinised granite

Excavate
Excavate
Excavate
Excavate
Excavate

BCM
BCM
BCM
BCM
BCM

3,965
12,396
31,018
35,067
161,668

1.40
1.50
1.62
1.62
1.58

5,550
18,594
50,249
56,809
255,435

Backfill
Kaolinised granite
used within the
backfill

BCM
BCM

104,214
73,116

1.20
1.90

125,0571
138,920

4-7m kaolinised
granite
4- +600mm mixed
laterite, silcrete,
clayey sand
+600mm - +2600mm
kaolinised granite
Final rehabilitation

BCM

39,677

1.90

75,386

BCM

57,018

1.85

105,483

BCM

14,900

1.90

28,310

BCM

3,965

1.40

5,550

BCM
BCM

244,114
188,675

Placement
Hazardous waste
Kaolinised granite

Capping
Capping

Capping
Topsoil

Excavated Total
Replaced Total (excluding hazardous waste
material)
Delta

BCM

386,637
353,650
32,988

In a typical waste cell, there would be approximately 33,000 tonnes of excavated material left over.
For the 10-year monitoring period this would be stockpiled (along with about 5,550 tonnes of
topsoil) beside the capped waste cell. Most of the topsoil would not be stockpiled for that long as it
would be used for progressive rehabilitation after Year 10. Once a waste cell has been proven not to
be subsiding, the excess 33,000 tonnes of material would be spread (not compacted) over the
compacted kaolinised granite cap. This would add approximately 1.1 m to the ‘dome’ over each
waste cell and would be ‘smoothed’ out into the surrounding topography, and this in turn would be
covered with the topsoil.
The above calculation only uses kaolinised granite as interstitial fill between layers of waste
packages in a cell. In practice, some silcrete, gravel and clayey sands would be used as interstitial fill
and for construction and maintenance of site roads. The aim in mining planning activities would be

1

Includes kaolinised granite and cementing agents added in the waste immobilisation process.
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to ensure that any excess material is used in an even final covering of cells, and not remain in a
stockpile that would require separate rehabilitation. To provide ore for kaolin sales, additional
silcrete, gravel and clayey sand would be used in place of kaolinised granite for the interstitial fill.
The proponent would at all times ensure that there is sufficient volume and mass of material
available to complete cell capping as per the required design (to the +2,600 mm level). Kaolin sales
would always be secondary in importance to completing waste cell capping.
A materials balance will be provided in the Mining Proposal submitted to DMP for assessment.

5.6.2 Response to issue DMP 2
Issue raised
More detail and definitive commitment on the safety bund design would be expected in the Mining
Proposal.
Proponent’s response
Two areas of flood mitigation are proposed for Sandy Ridge Facility. A stormwater levee to redirect
surface flows from the upstream catchments (refer to Figure 2 in Attachment B) away from the
waste disposal cells area and the infrastructure area south of the facility.
In addition, each mine pit / waste cell will have an earthen safety bund no less than 1.5 m high
around its circumference. The mine pit access track will be closed off using stockpiled material to
complete the safety bund in the event of a forecast storm event.
Completion criteria will be further refined in the Mine Closure Plan that is submitted with the Mining
Proposal for assessment and throughout the life of the project as per the requirements of the
Mining Act 1978.

5.6.3 Response to issue DMP 3
Issue raised
The closure objectives and completion require further refinement to ensure they are specific,
measurable, achievable, relevant and time-bound and that they include environmental indicators
suitable for demonstrating achievement of the desired closure objectives.
Proponent’s response
Table 10-17 of the PER has been updated and reproduced as Table 5-8. The tables include more
specifics around the indicative completion criteria, measurement tools and evidence and metrics in
accordance with Guidelines for Preparing Mine Closure Plans (Department of Mines and Petroleum
and Environmental Protection Authority, May 2015).
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Table 5-8 Updated indicative completion criteria

Trigger

Closure objective

Indicative completion criteria

Indicative measurement tools

Indicative evidence and metrics

Landform
stability

Rehabilitated pits are stable
and complementary to
surrounding land use. Pits are
designed to manage surface
water runoff appropriately.

Engineering design and
specifications for rehabilitated
pits that will not be subject to
slumping, mass movement or
significant erosion from surface
water runoff. Pit walls do not
collapse inwards.

Visual and measured
(geotechnical) assessment of
rehabilitated pits for compliance
with design specifications/
required standards.

•

Rill and gully frequency.

•

Gully depth and width.

•

Water monitoring:

•

Volumes, flows and levels.

•

Quality (chemistry).

•

Weather data and climate
trends.

Safety and
security

Vegetation
rehabilitation

Rehabilitated pits are stable
and complementary to
surrounding land use. Pits are
designed to be free of ponded
water.

Engineering design and
specifications for rehabilitated
pits that will be free of
depressions (to prevent persons
and vehicles accidently falling
into the depressions) and ponded
water (to prevent potential
drowning hazard).

Visual and measured
(geotechnical) assessment of
rehabilitated pits for compliance
with design specifications/
required standards.

•

Significant depressions.

•

Ponded water.

Vegetation in rehabilitated
areas is comparable as
reasonably practicable to the
analogue site.

Vegetation composition is
comparable to the species
diversity/richness and structure
of the analogue site.

Quantitative vegetation
monitoring using recognised
standard techniques acceptable
to regulators. Vegetation
monitoring to include fauna
habitat monitoring.

•

Vegetation monitoring
including:

All plants used in rehabilitation
are to be locally indigenous to
the area.

Audit of rehabilitation records for
sources of plant materials used in
rehabilitation.

•
•
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Species richness.
Species diversity.
Percentage cover.
Evidence of new weed
species.
Records of seed
provenance.

o
o
o
o

Fauna habitat monitoring
(which may include):

Trigger

Closure objective

Indicative completion criteria

Indicative measurement tools

No new weed species and no
declared pests to be introduced
into the area. 2
Decommissioning

Mining related infrastructure
(except for that infrastructure
to be closed under the
WFDCP) removed from site
during the decommissioning
phase.

At mine closure, no mining
related infrastructure is left on
the tenement.

Indicative evidence and metrics
o Ground cover.
o Shrub cover.
o Evidence of scats/tracks.
o Indicator species.
Presence of mining infrastructure
(machinery, etc).

Visual inspection.

2 Declared pests are defined under the Biosecurity and Agriculture Management Act 2007 and have the meaning (a) a prohibited organism; or (b) an organism for which a declaration under section 22(2) is
in force.
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5.6.4 Response to issue DMP 4
Issue raised
DMP acknowledges that the Radioactive Waste Management Plan has been included as Appendix
14. DMP expects this plan to meet the requirements of the Mines Safety and Inspection Regulations
1995 and be submitted to DMP’s Resources Safety Division for assessment prior to development.
Proponent’s response
Noted. The proponent commits to reviewing the existing plan to ensure it addresses the Mines
Safety and Inspection Regulations 1995 and will submit the plan to DMP’s Resources Safety Division
for assessment prior to development.
Tellus acknowledges that management of LLW radioactive wastes triggers regulation by multiple
agencies. We will collaborate with all relevant agencies to compile appropriate information and
implement leading practice management.

5.6.5 Response to issue DMP 5
Issue raised
DMP acknowledges that the Waste Facility Decommissioning and Closure Management Plan is
included as Appendix 18. Specific areas for improvement of the plan include:
•

The completion criteria require further refinement to ensure they are specific, measurable,
achievable, relevant and time- bound and that they include environmental indicators
suitable for demonstrating achievement of the desired closure objectives.

Proponent’s response
Table 10-7 of the PER has been updated and reproduced as Table 5-8 in this report. The table
includes more specifics around the indicative completion criteria, measurement tools and evidence
and metrics in accordance with Guidelines for Preparing Mine Closure Plans (Department of Mines
and Petroleum and Environmental Protection Authority, May 2015).
Closure criteria will be continually reviewed whilst detailed design continues and will be further
refined prior to submission of the Mine Closure Plan under the Mining Act 1978.

5.6.6 Response to issue DMP 6
Issue raised
A Mine Closure Plan has been included as Appendix 19. The Mine Closure Plan needs to be revised to
address the requirements of the DMP and EPA (2015) Guidelines for Preparing Mine Closure Plans.
Specific areas for improvement include:
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•

Completion criteria - The completion criteria require further refinement to ensure they are
specific, measurable, achievable, relevant and time-bound and that they include
environmental indicators suitable for demonstrating achievement of the desired closure
objectives. It is expected that the criteria would be further refined prior to submission of the
Mine Closure Plan under the Mining Act 1978.

•

Collection and analysis of closure data - The data provided should incorporate consideration
of the wider receiving environment, receptors and exposure pathways and provide a basis to
develop closure objective/completion criteria and indicators for closure monitoring and
performance. Information on how the baseline data could impact on closure and
rehabilitation should be provided.

•

Identification and management of closure issues - A range of closure issues and
management measures have been identified. Tellus should ensure that the persons
responsible for implementing these actions are detailed prior to submission of the Mine
Closure Plan under the Mining Act 1978.

•

Monitoring - appropriate detail on the monitoring framework to be implemented for each of
the closure criteria needs to be provided prior to submission of the Mine Closure Plan under
the Mining Act 1978.

•

Financial provisioning - Financial provisioning needs to consider the items listed in Section
4.14 of the Guidelines for Preparing Mine Closure Plans.

Proponent’s response
The proponent acknowledges the above issues raised by DMP as areas of improvement for the Mine
Closure Plan. The proponent will continue to liaise with DMP as it refines the Mine Closure Plan to
be submitted with the Mining Proposal under the Mining Act 1978.
Completion criteria
The proponent has updated Table 10-7 of the PER (indicative completion criteria) and reproduced it
as Table 5-8 in this report. The table include more specifics around the indicative completion criteria,
measurement tools and evidence and metrics in accordance with Guidelines for Preparing Mine
Closure Plans. This will be reflected in the Mine Closure Plan. The proponent would like to
acknowledge that details and refinements to the Mine Closure Plan will be an iterative process as
detailed design continues. The proponent commits to informing the DMP at key milestones of the
Proposal and how this may require the Mine Closure Plan to be updated (i.e. completion of detailed
design and during operation of the Facility).
Collection and Analysis of Closure Data
During operation of the Proposal, the proponent has committed to further environmental
monitoring (refer to Figure 5-1) as well as progressive rehabilitation measures detailed in this
document. These commitments will be reflected in the Mine Closure Plan for the Proposal.
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Identification and Management of Closure Issues
The proponent acknowledges the request from DMP to have identified closure issues and
management measures detailed prior to submission of the updated Mine Closure Plan. The updated
Mine Closure Plan will be submitted once detailed design has been completed. It will be the
responsibility of the proponent’s Chief Operating Office and Environmental Approvals Manager to
detail the commitments and issues raised in the Mine Closure Plan.
Monitoring
A detailed monitoring framework (potential groundwater, climate, flora and fauna) forms part of the
current BFS. The BFS will be supported by existing environmental management plans appended to
the PER. Some of those management plans, e.g. the Mine Closure Plan and the WFDCP will be
updated in light of detailed engineering designs for the Proposal. In addition, likely costs for annual
environmental mitigation has been provided in this report.
Financial provisioning
As indicated in Section 5.12.4 of this document, the proponent has prepared a separate document
that addresses financial provisioning for the Proposal. The proponent confirms that this document
has addressed Section 4.14 of the Guidelines for Preparing Mine Closure Plans.
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5.7 Department of Lands
Issues identified by the Department of Lands are provided in Table 5-9. A response to the issue
raised is provided in Section 5.7.1.
Table 5-9 Issues identified by the Department of Lands

Reference
DoL 1

Issue
Approvals- The Department of Lands has no further comment on the project.

5.7.1 Response to issue DOL 1
Proponent’s response
Noted.
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5.8 Department of Water
Issues identified by the Department of Water are provided in Table 5-10. A response to the issues
raised is provided in Section 5.8.1 through Section 5.8.3.
Table 5-10 Issues identified by the Department of Water

Reference
DoW 1

Issue
Environmental scoping document – The DoW considers that the Environmental Scoping
Document requirements for inland waters environmental quality have been adequately
addressed in the PER.

DoW 2

Hydrogeological assessment – Impacts on the environment, other users and the aquifer
system are considered acceptable.

DoW 3

Off-site mine dewatering – The DoW advises that the use of off-site mine dewatering surplus
for water supply should be in accordance with Strategic policy 2.09 – Use of mine dewatering
surplus (DoW, 2013). The DoW recommends that a desktop study to identify possible
contingency water supply sources is conducted.

5.8.1 Response to issue DoW 1
Proponent’s response
Noted.

5.8.2 Response to issue DoW 2
Proponent’s response
Noted.

5.8.3 Response to issue DoW 3
Proponent’s response
Noted. Off-site mine dewatering surplus for water supply would be in accordance with Strategic
policy 2.09 – Use of mine dewatering surplus (DoW, 2013). A desktop study would be undertaken
prior to construction to identify possible contingency water supply sources.
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5.9 Department of Fire and Emergency Services
Issues identified by the Department of Fire and Emergency Services are provided in Table 5-11. A
response to the issues raised is provided in Section 5.9.1 through Section 5.9.4.
Table 5-11 Issues identified by the Department of Fire and Emergency Services

Reference
DFES 1

Issue
Transport of waste – For the chemical wastes that are dangerous goods transported in placard
quantities, there would be a requirement under dangerous goods legislation administered by
the Department of Mines & Petroleum (DMP) for a DMP approved transport emergency
responder to cover the transport of the material. Given the remoteness of the facility, and the
fact that there may not be other disposal options for the material consigned there, it would be
likely that material recovered from a transport incident en route to the facility would still have
to be sent to the facility for disposal.
Therefore it may be beneficial for all concerned if the facility operator were to become a
transport emergency responder for that material and maintain a capability to respond across
the main transport routes to the facility. If a response capability were available to respond
from the facility, this would minimise recovery crew response times, road closures and impact
on volunteer emergency services and communities in the region.
Whilst there is not a parallel system for approved responders for incidents involving
radioactive material, DFES suggests that the proponents may consider instigating such a
capability to be able to respond from the facility, in order to minimise burden on emergency
services and the community from incidents associated with transport of radioactive wastes to
the facility.
If the proposal proceeds, DFES seeks ongoing liaison with the site operator and regulators to
coordinate and manage emergency response to incidents both on site and during the
transport of materials to the facility. The net effect of the operation has the potential to place
significant demand on career and volunteer resources for incident planning, preparation and
response.

DFES 2

Explosives – DFES seeks clarification as to whether explosives of any kind are intended to be
accepted for disposal and burial at the facility.

DFES 3

Radioactive waste – In Table 1-1 of the PER, the document refers to the disposal of naturally
occurring radioactive material (NORM) and low level waste (LLW) as being acceptable for
disposal at the facility, but not intermediate level waste (ILW) or Nuclear waste.
The document then goes on (Table 5-5) to provide a number of examples of LLW:
•

Example: Americium 241 soil moisture, density gauges, smoke detectors.

•

DFES Comment: Some 241Am soil density gauges are quite high sources with a 432
year half life, so won’t have decayed to meet low level criteria for burial in this
facility.

•

Example: Cobalt 60 radiation sterilisation (medical consumables, food etc)

DFES Comment: There are high activity sources, with 5.27 year half life. It would need to be
stored for many half-lives to decay enough to be accepted for burial as LLW.
Example: Phosphorus 32 biological research
DFES Comment: Phosphorous 32 has a half life of about 14 days, so wouldn’t need to be
buried as intractable waste. It can generally be stored at the user site until it has decayed to
negligible activity and then disposed of as ordinary waste.
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Reference

Issue
Example: Technetium 99m nuclear medicine diagnostic tests (organ scans)
DFES Comment: Technetium 99m has a half-life of about six days. It is usually held in the form
of clinical technetium generators until decayed sufficiently. The units are then returned to the
manufacturer for reuse, or would be able to be buried at a lower level of landfill facility.
Example: Medical radiography (medical x-ray), used by dentists and doctors for organ, muscle
or bone scans for research, diagnosis and treatment.

DFES 4

DFES Comment: X-ray equipment is not radioactive, it emits x-radiation when energised. There
is no need for burial.
Chemical wastes – The list of chemical wastes provided in Table 5-10 includes arsenic trioxide,
cyanide and solidified pesticides.
DFES Comment: Cyanide waste in general should be able to be oxidised and hence would not
be expected to be consigned for long term burial as intractable waste.
Example: Solidified pesticides
DFES Comment: It is unclear what exactly is meant by solidified pesticide waste. i.e. if this is
liquid waste absorbed into a solid (such as sawdust), or if the waste is actually fixed (in a
concrete like matrix or similar). The former, being potentially combustible, may present more
issues in emergency response than the latter.

5.9.1 Response to issue DFES 1
Issues raised
For the chemical wastes that are dangerous goods transported in placard quantities, there would be
a requirement under dangerous goods legislation administered by the DMP for a DMP approved
transport emergency responder to cover the transport of the material. Given the remoteness of the
facility, and the fact that there may not be other disposal options for the material consigned there, it
would be likely that material recovered from a transport incident en route to the facility would still
have to be sent to the facility for disposal.
Therefore, it may be beneficial for all concerned if the facility operator were to become a transport
emergency responder for that material and maintain a capability to respond across the main
transport routes to the facility. If a response capability were available to respond from the facility,
this would minimise recovery crew response times, road closures and impact on volunteer
emergency services and communities in the region.
Whilst there is not a parallel system for approved responders for incidents involving radioactive
material, DFES suggests that the proponents may consider instigating such a capability to be able to
respond from the facility, in order to minimise burden on emergency services and the community
from incidents associated with transport of radioactive wastes to the facility.
If the proposal proceeds, DFES seeks ongoing liaison with the site operator and regulators to
coordinate and manage emergency response to incidents both on site and during the transport of
materials to the facility. The net effect of the operation has the potential to place significant demand
on career and volunteer resources for incident planning, preparation and response.
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Proponent’s response
A similar issue was raised by the DEE. Please refer to Section 5.2.4 for a detailed response to the
issue raised by DFES.
The proponent’s scope for “transport emergency response” should be developed in conjunction with
DFES and other relevant agencies with respect to emergency planning. Therefore, the proponent
would welcome the opportunity to consult with DFES on this issue as soon as possible. The
proponent considers this an important step in the development of the proposed Sandy Ridge Facility
to ensure its transport emergency response will address DFES resource limits and the Emergency
Management Regulations 2006.
The proponent acknowledges that transport emergency responders for dangerous goods incidents
are approved by the Chief Dangerous Goods Officer under the Dangerous Goods Safety Act 2004
which is administered by the Department of Mines and Petroleum.

5.9.2 Response to issue DFES 2
Issue raised
DFES seeks clarification as to whether explosives of any kind are intended to be accepted for
disposal and burial at the facility.
Proponent’s response
Wastes which are explosive will not be accepted directly for permanent isolation at the proposed
Sandy Ridge Facility. However, and for reasons of transparency, the proponent’s Waste Acceptance
Procedure document (refer to Section Gate 4.1 – Is the waste explosive (H1)?) does read;
“Should a suitable treatment or encapsulation method be identified to treat or manage the
wastes such that it is no longer explosive in the conditions of storage, it may be possible to accept the
waste material for permanent isolation or in cell storage…..a detailed risk assessment will be
undertaken to ensure the stablilisation and subsequent storage can be undertaken safely”.
Wastes will be transported to Sandy Ridge Facility by appropriately licensed and experienced
transport providers. Management of transport of all wastes, including explosive waste if the
situation arises (see above), will be conducted in compliance with all regulatory requirements and
using leading-practice safety management.

5.9.3 Response to issue DFES 3
Issue raised
In Table 1-1 of the PER, the document refers to the disposal of naturally occurring radioactive
material (NORM) and low level waste (LLW) as being acceptable for disposal at the facility, but not
intermediate level waste (ILW) or Nuclear waste.
The document then goes on (Table 5-5) to provide a number of examples of LLW:
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•

Example: Americium 241 soil moisture, density gauges, smoke detectors.

•

DFES Comment: Some 241Am soil density gauges are quite high sources with a 432 year half
life, so won’t have decayed to meet low level criteria for burial in this facility.

•

Example: Cobalt 60 radiation sterilisation (medical consumables, food etc)

DFES Comment: There are high activity sources, with 5.27 year half life. It would need to be stored
for many half-lives to decay enough to be accepted for burial as LLW.
Example: Phosphorus 32 biological research
DFES Comment: Phosphorous 32 has a half life of about 14 days, so wouldn’t need to be buried as
intractable waste. It can generally be stored at the user site until it has decayed to negligible activity
and then disposed of as ordinary waste.
Example: Technetium 99m nuclear medicine diagnostic tests (organ scans)
DFES Comment: Technetium 99m has a half-life of about six days. It is usually held in the form of
clinical technetium generators until decayed sufficiently. The units are then returned to the
manufacturer for reuse, or would be able to be buried at a lower level of landfill facility.
Example: Medical radiography (medical x-ray), used by dentists and doctors for organ, muscle or
bone scans for research, diagnosis and treatment.
DFES Comment: X-ray equipment is not radioactive, it emits x-radiation when energised. There is no
need for burial.
Proponent’s response
The proponent acknowledges comments received from DFES on examples of waste types listed in
Table 5-5 of the PER. The proponent would like to acknowledge the examples listed in Table 5-5
were provided as examples only and do not reflect the final consignment of LLW that would arrive at
the proposed facility for permanent isolation.
All LLW would be temporarily stored and then permanently isolated in line with the proponent’s
strict waste acceptance policy, waste acceptance criteria, waste acceptance procedure and waste
zoning guide. All four documents would be subject to licensing conditions from the WA Radiological
Council and are expected to deal with certain LLW that have long to very long half-lives.
Tellus Holdings acknowledges that use of examples of non-LLW in the PER was in error.
Tellus Holdings has no intention of seeking to accept radioactive wastes exceeding LLW at Sandy
Ridge Facility. Comprehensive Waste Acceptance Criteria have been developed for Sandy Ridge
Facility which prohibit such materials. Further, detailed Waste Acceptance Procedures outline
compliance verification testing to ensure that in the unexpected event that wastes outside the
Waste Acceptance Criteria arrive on site, they will be rejected and returned safely to the customer.
Tellus Holdings is liaising with the Radiological Health Unit and Radiological Council to ensure our
systems are robust and leading practice.
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5.9.4 Response to issue DFES 4
Issue raised
Chemical wastes – The list of chemical wastes provided in Table 5-10 includes arsenic trioxide,
cyanide and solidified pesticides.
DFES Comment: Cyanide waste in general should be able to be oxidised and hence would not be
expected to be consigned for long term burial as intractable waste.
Example: Solidified pesticides
DFES Comment: It is unclear what exactly is meant by solidified pesticide waste. i.e. if this is liquid
waste absorbed into a solid (such as sawdust), or if the waste is actually fixed (in a concrete like
matrix or similar). The former, being potentially combustible, may present more issues in emergency
response than the latter.
Proponent’s response
Table 5-10 of the PER was included to provide an example of how the cell scheduler would be used
for tracking individual waste packages through the system to their final storage/isolation position.
The waste package location in the cell would be recorded by accurate survey giving the waste
package geographical position and elevation. The tracking system would also record the dates and
times of placement and isolation. In this table three “example wastes” were used by way of
demonstration, these were arsenic trioxide, cyanide and solidified pesticides. The wastes listed in
Table 5-10 of the PER were examples and, Tellus reaffirms that waste to be placed into a cell for
storage/isolation must meet all of Tellus’ WAC and will be subject to the Waste Acceptance
Procedure and Zoning Guide for storage, which are detailed in Appendix A24 of the PER.
On page 100 of the PER, Tellus clearly states the Facilities’ primary objective is to provide customers
with a licensed Facility that safely allows for the storage, treatment, recovery and permanent
isolation of bulk hazardous and intractable chemical waste materials.
Some of these materials may be classified as dangerous or hazardous goods, such as those listed
wastes under Schedule 1 of the National Environment Protection (Movement of Controlled Waste
between States and Territories) or National Environment Protection (Movement of Controlled Waste
between States and Territories) Measure 1998 (NEPM) 75. Schedule 1 of the NEPM, is included as
Appendix 1 on page 22 of the WAC to demonstrate the potential waste category list, this includes
Arsenic compounds D130, Cyanides A130 and M210 wastes from the production of Biocides H100.
However, it is stressed, such waste would only be accepted for placement in the cell if they meet all
of the acceptance criteria.
In Australia, the vast majority of cyanide is used in the process of gold extraction and is a major cost
to the operator. It is common that the focus in the gold industry is on recovery and reuse. However,
some waste production is inevitable. Cyanide wastes are usually in the form of dilute wastewaters,
concentrated sediment or spent solutions, and may undergo a range of disposal treatments with
oxidation being the most common.
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The proponent acknowledges that cyanide naturally breaks down into less harmful forms in the
presence of ultraviolet light (e.g. sunlight) or treated with other industrial processes. However,
potential industry customers may generate cyanide wastes for which they have no capacity to
manage, store or treat themselves. Sandy Ridge Facility is designed to provide safe treatment and
storage/disposal solutions for such wastes.
The reactive properties of the cyanide compound in question (e.g. corrosive, oxidising, flammable
etc.) would be tested via the Waste Acceptance Procedure and if found to be reactive the compound
would either be immobilised or rejected. The other reactivity concern is the tendency of some
cyanides to react with water and produce gaseous hydrogen cyanide, which is highly toxic and highly
flammable. The Sandy Ridge Facility will operate as a multi-barrier containment system specifically
designed to prevent both water ingress and chemical interactions between waste packages, and the
water content of the kaolin in and around the cell is very low to negligible.
Assuming the cell performs as designed in the PER, there is no credible mechanism for water
contact, or waste interactions. Additionally, the compatibility of the cyanide and the kaolin would
also be tested prior to acceptance in order to ensure there is no potential for gas production.
Reputable transport carriers with leading practice environmental and safety management systems
will transport wastes to Sandy Ridge Facility in compliance with all regulatory requirements. The
proponent will continue to liaise closely with industry customers, transport carriers, decision making
authorities and the wider community to reduce the risks associated with hazardous wastes.
The term “solidified pesticides” refers to liquid or sludge pesticide wastes that would be subjected to
Tellus’ waste immobilisation service. The process is briefly outlined in the waste treatment or
conditioning section of the PER (page 124), and involves a combination of adsorption and fixation via
the use of non-flammable materials such as kaolin, fly ash, and cement.
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5.10 Department of Aboriginal Affairs
Issues identified by the Department of Aboriginal Affairs are provided in Table 5-12. A response to
the issue raised is provided in Section 5.10.1.
Table 5-12 Issues identified by the Department of Aboriginal Affairs

Reference
DAA 1

Issue
Historic and cultural heritage – DAA is aware that an Aboriginal heritage survey was
undertaken in May 2015 for the Project with representatives of the Kalamaia Kabu(d)n,
Kaparn and Widji People. The results of this assessment indicated that no Aboriginal heritage
places were reported as part of the field survey.
Based on previous heritage surveys held by DAA, there are no known Aboriginal sites or
Aboriginal heritage places within the Project footprint. The DAA is of the opinion that if any
Aboriginal heritage issues arise, these are able to be addressed through the provisions of the
Aboriginal Heritage Act 1972 (AHA).

5.10.1 Response to issue DAA 1
Proponent’s response
Noted.
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5.11 Department of Health
Issues identified by the Department of Health (DoH) are provided in Table 5-13. A response to the
issue raised is provided in Section 5.11.1.
Table 5-13 Issues identified by the Department of Aboriginal Affairs

Reference
DoH 1

Issue
The DoH has no further comment on the project, comments related to radiation will be
provided direct from the Radiological Council under separate correspondence.

5.11.1 Response to DoH 1
Proponent’s response
Noted.
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5.12 Radiological Council of Western Australia
Issues identified by the Radiological Council of WA are provided in Table 5-14. A response to the
issues raised is provided in Section 5.12.1 to 5.12.6.
Table 5-14 Issues identified by the Department of Aboriginal Affairs

Reference
RC 1

Issue
Waste generated outside of WA - Appropriate conditions on the facility will need to be
placed on the project, especially relating to the importation of NORM waste from
offshore facilities outside of WA.

RC 2

Site selection criteria - Safety standards from the international Atomic Energy Agency,
such as IAEA specific safety guide -29 Near Surface Disposal Facilities for Radioactive
Waste may be directly relevant for determining current best practice requirements.

RC 3

Other legislation - noted that the Nuclear Activities Regulation Act 1978 falls under the
jurisdiction of the Department of State Development, not the Radiological Council.

RC 4

Institutional control – Consider other guidance documents or standards that could be
applied in the assessment for best practice. The State Government would need to
acknowledge its ultimate responsibility for the site for a lengthy institutional control period
after the proponents planned life for the site of 25 years.

RC 5

Low level waste examples – It is erroneous to refer to the waste from these facilities as
they would generally not be captured a LLW with wastes from diagnostic radiography
facilities not being radioactive and shorter lived radionuclides not being intractable waste
with the use of delay and decay methods.

RC 6

Peer review waste acceptance criteria design – The suitability of the waste acceptance
criteria will need to be further evaluated upon consideration of the outcomes of the
assessments to be detailed in the Safety Case referenced in Section 10.6.3 of the PER,
which addresses the peer review. This will need to be provided to Council as it is
anticipated that the Waste Acceptance Criteria document will form part of the conditions
that are applied to the registration that will be required under the Radiation Safety Act
1975.

5.12.1 Response to RC 1
Issue raised
Appropriate conditions on the facility will need to be placed on the project, especially relating
to the importation of NORM waste from offshore facilities outside of WA
Proponent’s response
Noted.
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5.12.2 Response to RC 2
Issue raised
Safety standards from the international Atomic Energy Agency, such as IAEA specific safety guide
-29 Near Surface Disposal Facilities for Radioactive Waste may be directly relevant for
determining current best practice requirements.
Proponent’s response
The proponent acknowledges the IAEA safety guide number 29 for Near Surface Disposal Facilities
for Radioactive Waste. The safety guide was used in the preparation of the proponent’s Waste
Acceptance Criteria (WAC) documents. The guide will be used by the proponent in the development
of the construction and operation safety case for the proposed facility.

5.12.3 Response to RC 3
Issue raised
Noted that the Nuclear Activities Regulation Act 1978 falls under the jurisdiction of the
Department of State Development, not the Radiological Council.
Proponent’s response
Noted.

5.12.4 Response to RC 4
Issue raised
Consider other guidance documents or standards that could be applied in the assessment for best
practice. The State Government would need to acknowledge its ultimate responsibility for the site
for a lengthy institutional control period after the proponents planned life for the site of 25 years.
Proponent response
The proponent has prepared a separate document that has considered, in detail, other international
guidance documents or standards that could be applied to an Institutional Control Period (ICP) in the
assessment for best practice.
The aim of the proponent’s document is to assist in the decision making process for agreeing
financial provisioning requirements under Section 4.14 of the Guidelines for Preparing Mine Closure
Plans and, for an appropriate period of institutional control after the proponents planned life for the
site of 25 years. The contents of that document are being considered by the OEPA and other
relevant DMA.

Tellus Holdings Ltd – The Proposed Sandy Ridge Facility Response to PER Submissions

70

5.12.5 Response to RC 5
Issue raised
It is erroneous to refer to the waste from these facilities as they would generally not be captured a
LLW with wastes from diagnostic radiography facilities not being radioactive and shorter lived
radionuclides not being intractable waste with the use of delay and decay methods.
Proponent’s response
The proponent acknowledges that some of its examples of LLW may not be captured as LLW with
wastes from diagnostic radiography facilities as they may not be intractable waste with the use of
delay and decay methods.
Please note – the Proposal is also seeking a licence to take Class IV wastes which are ‘secure landfill’.

5.12.6 Response to RC 6
Issue raised
The suitability of the waste acceptance criteria will need to be further evaluated upon consideration
of the outcomes of the assessments to be detailed in the Safety Case referenced in Section 10.6.3 of
the PER, which addresses the peer review. This will need to be provided to Council as it is anticipated
that the Waste Acceptance Criteria document will form part of the conditions that are applied to the
registration that will be required under the Radiation Safety Act 1975.
Proponent’s response
The proponent confirms that it will review the suitability of the WAC in context to the consideration
of the outcomes of the assessments to be detailed in the Safety Case referenced in Section 10.6.3 of
the PER. Please note, the proponent has undertaken multiple engagements with the Australian
Radiation Protection and Nuclear Safety Agency (ARPANSA) during the preparation of the PER.
ARPANSA have advised the proponent that it will need to update its existing Safety Case document
at key milestones, for example, for construction and then during operation and every five years
during operation. The proponent anticipates these updates will form part of the conditions that are
applied to the registration that will be required under the Radiation Safety Act 1975.
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5.13 Shire of Coolgardie
Issues identified by the Shire of Coolgardie are provided in Table 5-15. A response to each issue is
provided in Section 5.13.1 through Section 5.13.4.
Table 5-15 Issues identified by the Shire of Coolgardie

Issue
reference
SoC 1

Issue

SoC 2

Compliance - The Shire of Coolgardie should have the right to visit and inspect the premises at
any time with or without Department of Environment Regulation staff for the purposes of
assessing compliance with any approval conditions and any other relevant legislative
requirements relating to law, order safety, public health and protection of the environment.

SoC 3

Compliance - The Shire of Coolgardie should have the right to be provided with a copy of all
facility environmental monitoring reports including records relating to transportation, receipt
and storage/disposal of waste on the site and annual compliance returns that are required to
be provided to the Department of Environment Regulation as part of compliance with any
licence conditions.

SoC 4

Compliance - The Shire of Coolgardie should have the right to engage the services of an
appropriately qualified environmental consultant to carry out an annual independent
environmental assessment of the site operations at the expense of the licence holder to a
value not exceeding $25,000 per year increased annually by CPI Capital Cities, Perth.

Approvals- The Sandy Ridge (Waste Management) Facility operations should be subject to
compliance with a Licence for Prescribed Premises issued by the Environmental Protection
Authority’s Department of Environment Regulation of Western Australia.

5.13.1 Response to issue SoC 1
Proponent’s response
Noted.

5.13.2 Response to issue SoC 2
Proponent’s response
Noted.

5.13.3 Response to issue SoC 3
Proponent’s response
Noted.
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5.13.4 Response to issue SoC 4
Issue raised
The Shire of Coolgardie should have the right to engage the services of an appropriately qualified
environmental consultant to carry out an annual independent environmental assessment of the site
operations at the expense of the licence holder to a value not exceeding $25,000 per year increased
annually by CPI Capital Cities, Perth.
Proponent’s response
If approved, the operating licence conditions of the Sandy Ridge Facility is likely to require annual
environmental reporting and auditing by an independent organisation under Part V of the
Environmental Protection Act 1986.
The results of any independent environmental reporting would be forwarded to the Shire of
Coolgardie by the proponent on an annual basis.
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5.14 Conservation Council of Western Australia, Wilderness Society
and Australian Conservation Council
Issues identified by the Conservation Council of Western Australia, Wilderness Society and Australian
Conservation Council are provided in Table 5-16. A response to each issue is provided in Section
5.14.1 through Section 5.14.10.
Table 5-16 Issues identified by the Conservation Council of Western Australia, Wilderness Society and Australian
Conservation Council

Reference
NGO 1
NGO 2
NGO 3
NGO 4

NGO 5
NGO 6
NGO 7
NGO 8
NGO 9

Issue
Waste Acceptance Criteria - develop conditions to prohibit the storage of radioactive
Intermediate Level Waste (ILW).
Transportation of waste - develop conditions that prohibit the transportation and storage
of Low Level Waste (LLW) from other states.
Waste Acceptance Criteria - preclude any international origin radioactive waste being
accepted or managed at the facility.
Waste Acceptance Criteria - develop acceptance criteria that specifies the activity
concentration and the individual radionuclides or group of radionuclides that the facility is
designed to manage.
Waste processing - develop conditions that exclude the processing of any radioactive
waste at the site.
Weed management - require a weed management plan and the proper assessment of
impacts to naturally significant areas close to the site.
Transport - Require a transport management plan with extensive community consultation.
Conservation area – Proximity to significant natural areas (Great Western Woodlands).
Waste Acceptance Criteria – While ILW is excluded from the list of acceptable waste
(Section 5.5.1), the proponent intends to store radioactive ILW and it's noted that there
are some difficulties in making a distinction between the two levels of waste that pose a
significant challenge for the operator and regulators. The Australian Radiation Protection
and Nuclear Safety Agency (ARPANSA) guide Classification of Radioactive Wasteradiation protection series No.2 discusses the blurry line between low level and
intermediate level waste by stating that:
'A precise boundary between LLW and intermediate level waste (ILW) cannot be provided,
as limits on the accountable activity concentration will differ between individual
radionuclides or groups of radionuclides. Waste acceptance criteria for a particular near
surface disposal facility will be dependent on:

•

the actual design of the facility; and

•

Planning of for the facility (e.g. engineered barriers, duration of
institutional control and site specific factors).

Other comments include the following:

•

appendix A.24 includes details of waste acceptance criteria but within the
criteria there is nothing that clearly defines what acceptable activity
concentration for LLW is nor does it identify what individual radionuclides
or groups of radionuclides the site is designed to manage;
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Reference

NGO 10

Issue

•

details of the design features of the facility that demonstrates the facility
can contain certain wastes for the appropriate time frame are not
included;

•

conditions are required to guarantee that ILW will continue to be
excluded into the future and to better help distinguish between ILW and
LLW;

•

concern over the possibility of the National Government becoming
interested in the Sandy Ridge Facility site as a possible national facility

•

Sandy Ridge Facility in the future;

•

concern over the possibility of the Federal Government overriding the
State Government decision to prohibit the storage of waste from Lucus

•

Heights being transported and stored at the Sandy Ridge Facility (under
the National Radioactive Waste Management Act 2012-Part 3 Section 12);

•

Submitters are opposed to the potential storage of ILW at the facility.

•

statement on Pg. 103 'Nuclear waste storage of disposal services would
not be provided at the Sandy Ridge Facility. The proposal has not been
nominated as part of a potential National Radioactive Waste
Management Facility. No such nomination is planned and no such
nomination would be accepted should it be made by any other party' is
inconsistent with Tellus intent to store LLW which is a nuclear waste.
Requires greater clarity between the terms radioactive waste and nuclear
waste;

•

consistency is required with the language around nuclear waste and
radioactive waste. If the intent is to not store any nuclear waste then LLW
storage should be explicitly excluded from the project;

•

a peer review of technical reports should be undertaken relating to the
engineering of the storage facility;

•

detailed information on the proposed processing facility is required;

•

conditions that excludes the processing of LLW at the facility are required,
especially given that there is no indication that the proponent

•

has the skills or expertise or the facilities required to process any
radioactive materials;

•

WA should not be responsible for LLW from other states and territories;
and

•

the development of a transport management plan which considers the
risk of transporting hazardous materials to the site and also considers

•

the impacts of limiting access to tracks and for visitors and users of the
area is required

Terrestrial fauna – Assessments of the impacts of feral animals, light and noise on
fauna in surrounding protected areas close to the site are required.
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5.14.1 Response to NGO 1
Issue raised
Develop conditions to prohibit the storage of radioactive Intermediate Level Waste (ILW).
Proponent’s response
The PER seeks approval for the acceptance of waste listed under Schedule 1 of the Waste Resource
Recovery Regulations 1997 and, for Low Level Radioactive Waste. The Facility is not seeking approval
to permanently isolate Intermediate or High Level Radioactive Waste. The proponent’s Waste
Acceptance Criteria also reflects the above statement.

5.14.2 Response to issue NGO 2
Issue raised
Develop conditions that prohibit the transportation and storage of Low Level Waste (LLW) from
other states.
Proponent’s response
The Proposal is not seeking approval for the transport of any nuclear wastes.
The Proposal does seek the acceptance of Low Level Radioactive Waste from within Western
Australia first and foremost. In addition, the proposal seeks the acceptance of Low Level Radioactive
Waste from other States and/or Territories within Australia and within Australia’s Exclusive
Economic Zone.
Any low level radioactive waste transport would be carried out in accordance with the Australian
Code for the Transport of Dangerous Goods by Road & Rail as class 7 Dangerous Goods if it is being
transported as a consignment carrying additional classes of Dangerous Goods. In certain
circumstances, radioactive wastes may need to be transported as “exclusive use” consignments in
accordance with the ARPANSA Code for the Safe Transport of Radioactive Material (2014) which
adopts the International Atomic Energy Agency Regulations for the Safe Transport of Radioactive
Material 2012 Edition (SSR-6).

5.14.3 Response to issue NGO 3
Issue raised
Preclude any international origin radioactive waste being accepted or managed at the facility.
Proponent’s
The Proposal precludes LLW being accepted from international sources.
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5.14.4 Response to issue NGO 4
Issue raised
Develop acceptance criteria that specifies the activity concentration and the individual
radionuclides or group of radionuclides that the facility is designed to manage.
Proponent’s response
Please refer to Section 5.5.2 and Tables 5-6 and 5-7 of the PER, for acceptance criteria that
specifies the activity concentration and the individual radionuclides or group of radionuclides.

5.14.5 Response to issue NGO 5
Issue raised
Develop conditions that exclude the processing of any radioactive waste at the site.
Proponent’s response
The Waste Acceptance Criteria specifically excludes any processing of LLW at the site.

5.14.6 Response to issue NGO 6
Issue raised
Require a weed management plan and the proper assessment of impacts to naturally significant
areas close to the site.
Proponent’s response
The proponent acknowledges the requirement for a site specific Weed Management Plan (WMP).
Section 10.2.4 commits the proponent to preparing a WMP prior to construction commencing and
will be prepared after detailed design of the proposal has been completed. It is expected the WMP
would be submitted to the Department of Parks and Wildlife (prior to construction) for approval.
Direct and indirect have been assessed in the PER. Those impacts would be managed under a
detailed Biodiversity Management Plan which includes weed management, clearance footprints,
dust suppression, conservation and monitoring. Please refer to Section 10.2.4 and 10.4.4 for more
detail.

5.14.7 Response to issue NGO 7
Issue raised
Require a transport management plan with extensive community consultation.
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Proponent’s response
The proponent acknowledges it will require a site Traffic Management Plan which will be included
within a Construction Environmental Management Plan and Operational Environmental
Management Plan. The offsite transport of kaolin clay and waste materials would be managed by
reputable and licensed transport company that operate under the following codes:
•

Australian Code for the Transport of Dangerous Goods by Road & Rail as class 7 Dangerous
Goods.

•

In certain circumstances, radioactive wastes may need to be transported as “exclusive use”
consignments in accordance with the ARPANSA Code for the Safe Transport of Radioactive
Material (2014) which adopts the International Atomic Energy Agency Regulations for the
Safe Transport of Radioactive Material 2012 Edition (SSR-6).

It would be the responsibility of appropriately licensed reputable logistics companies with trained
drivers, roadworthy vehicles, and strict transport plans that include a detailed 24 hour and 7 day a
week emergency response management plan in the unlikely event of an emergency. Transport to
site would only occur with the proponent’s approval (the proponent’s QA/QC system).
The proponent has already undertaken extensive community consultation during the preparation of
the PER. Please refer to Chapter 6 of the PER and Chapter 3 of this document.
For additional information on transport of waste refer to the attached fact sheet:
•

http://www.tellusholdings.com/pdf/2016/sr-fact-sheets/TSR-5-40-20-05-DC-WD-Transport-of-WasteFact-Sheet_v1_20-11-2016.pdf

5.14.8 Response to issue NGO 8
Issue raised
Proximity to significant natural areas (Great Western Woodlands).
Proponent’s response
The proponent recognises the proximity of the Great Western Woodlands. The Great Western
Woodlands covers an area of almost 16 million hectares. Clearing of less than less than 1% of the
Woodland Beard vegetation associations (141 and 538) would have a negligible and insignificant
impact on the values of the Great Western Woodlands.

5.14.9 Response to issue NGO 9
Issues raised
Waste Acceptance Criteria
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While ILW is excluded from the list of acceptable waste, the proponent intends to store
radioactive ILW and it's noted that there are some difficulties in making a distinction between
the two levels of waste that pose a significant challenge for the operator and regulators.
The Australian Radiation Protection and Nuclear Safety Agency (ARPANSA) guide Classification
of Radioactive Waste-radiation protection series No.2 discusses the blurry line between low
level and intermediate level waste by stating that:
'A precise boundary between LLW and intermediate level waste (ILW) cannot be provided, as
limits on the accountable activity concentration will differ between individual radionuclides or
groups of radionuclides. Waste acceptance criteria for a particular near surface disposal facility
will be dependent on:
•

the actual design of the facility; and

•

Planning of for the facility (e.g. engineered barriers, duration of institutional control and
site specific factors).

Other comments:
•

Appendix A.24 includes details of waste acceptance criteria but within the criteria there
is nothing that clearly defines what acceptable activity concentration for LLW is nor
does it identify what individual radionuclides or groups of radionuclides the site is
designed to manage;

•

Details of the design features of the facility that demonstrates the facility can contain
certain wastes for the appropriate time frame are not included;

•

Conditions are required to guarantee that ILW will continue to be excluded into the
future and to better help distinguish between ILW and LLW;

•

Concern over the possibility of the National Government becoming interested in the
Sandy Ridge Facility site as a possible national facility Sandy Ridge Facility in the future;

•

Concern over the possibility of the Federal Government overriding the State
Government decision to prohibit the storage of waste from Lucus Heights being
transported and stored at the Sandy Ridge Facility (under the National Radioactive
Waste Management Act 2012-Part 3 Section 12);

•

Submitters are opposed to the potential storage of ILW at the facility.

•

Statement on Pg. 103 'Nuclear waste storage of disposal services would not be provided
at the Sandy Ridge Facility. The proposal has not been nominated as part of a potential
National Radioactive Waste Management Facility. No such nomination is planned and
no such nomination would be accepted should it be made by any other party' is
inconsistent with Tellus intent to store LLW which is a nuclear waste. Requires greater
clarity between the terms radioactive waste and nuclear waste;

•

Consistency is required with the language around nuclear waste and radioactive waste.
If the intent is to not store any nuclear waste then LLW storage should be explicitly
excluded from the project;
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•

A peer review of technical reports should be undertaken relating to the engineering of
the storage facility;

•

Detailed information on the proposed processing facility is required;

•

Conditions that excludes the processing of LLW at the facility are required, especially
given that there is no indication that the proponent has the skills or expertise or the
facilities required to process any radioactive materials;

•

WA should not be responsible for LLW from other states and territories; and the
development of a transport management plan which considers the risk of transporting
hazardous materials to the site and also considers the impacts of limiting access to
tracks and for visitors and users of the area is required.
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Proponent’s response
Waste Acceptance Criteria
The PER states clearly in several places, for example in Table 1-1 of Executive Summary and
Table 1-3 (these are early references in the PER) and explicitly on page 106 states “Approval to
accept Intermediate or High Level Waste at the Facility is not being sought”.
Other matters
The proponent’s response to “other matters” raised by NGO are covered in Table 5-17.

.

Tellus Holdings Ltd – The Proposed Sandy Ridge Facility Response to PER Submissions

81

Table 5-17 Other matters raised by NGO

Other comments
Appendix A.24 includes details of WAC but within the criteria there is
nothing that clearly defines what acceptable activity concentration for
LLW is nor does it identify what individual radionuclides or groups of
radionuclides the site is designed to manage.

Details of the design features of the facility that demonstrates the
facility can contain certain wastes for the appropriate time frame are
not included.
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Proponent’s response
The proponent has set limits for radionuclides which has been discussed in
Section 5 of the PER and specifically Table 5-6: Generic concentration limits for
sealed sources LLW for 100 year Institutional Control Period and Table 5-7:
Limits for common sources based on NHMRC near surface code (1992). This is
covered in more detail in Appendix A 14 Radiation Assessments and Appendix A
24 Waste Acceptance Criteria and Supporting Documents. Please refer to
Section 10.6.3 of the PER for more information on the human health impact
assessment.
The details behind whether the proposed Facility can contain certain wastes for
the appropriate time frame have been included in the PER. The evidence, which
is presented in the PER, includes among others the following factors:
•

Site selection criteria - which principally involves a combination of the
area being geological stable for millions of years; it is located within a
semi-arid environment with very low rainfall; there are no aquifers and
a number of other key reasons that are listed in Section 2.3 and Table
2-3 of the PER.

•

Multi barrier engineered design – Section 5.5.4 of the PER provides the
reader with a detailed account of how waste storage would be
undertaken at the proposed facility. The detailed design features that
underpin the environmental and human health safety components of
the proposed Facility, are illustrated and described in Figure 5-17 of the
PER.

•

Waste Acceptance Criteria and supporting documents – which
includes detailed information on waste packaging requirements; a
detailed Waste Acceptance Procedure and a Waste Zoning Guide.

•

The facility design has been assessed for both the operational and post
closure phases using quantitative analysis techniques. These
assessments which demonstrate the facility can contain the radioactive
wastes are presented in detail in Appendix A 14 Radiation Assessments.

82

Other comments

Proponent’s response
The facility engineering design has also been subject to an international
peer review (Appendix 21).

Conditions are required to guarantee that ILW will continue to be
excluded into the future and to better help distinguish between ILW and
LLW.

In combination with the proponent’s guideline value for LLW (refer to Section
10.6.3 of the PER and 5.2.14 of this document), the proponent acknowledges
that a condition of consent on the proposal is appropriate to distinguish
between LLW and ILW.
The proponent has publicly stated, the Sandy Ridge site is not part of any
Federal Government program. Furthermore, the Sandy Ridge proposal has
sought approval for LLW only.
This is a matter for the Commonwealth Government and the WA Government to
resolve.

Concern over the possibility of the National Government becoming
interested in the Sandy Ridge Facility in the future.
Concern over the possibility of the Federal Government overriding the
State Government decision to prohibit the storage of waste from Lucus
Heights being transported and stored at the Sandy Ridge Facility (under
the National Radioactive Waste Management Act 2012-Part 3 Section
12).
Submitters are opposed to the potential storage of ILW at the facility.
Consistency is required with the language around nuclear waste and
radioactive waste. If the intent is to not store any nuclear waste then
LLW storage should be explicitly excluded from the project.

A peer review of technical reports should be undertaken relating to the
engineering of the storage facility.

The proposal does not seek approval for the storage or disposal of ILW.
Any reference to nuclear waste in the PER has been to confirm the proponent is
not accepting it. The proponent does make reference to LLW as it seeks
approval for this type of intractable waste.
On page 13 of the Tellus Waste Acceptance Policy (Appendix 24), it is clearly
stated that “Nuclear waste in this case means material that is or contains a
radioactive substance which has been derived from a nuclear reactor, a
radioisotope enrichment plant involved in the enrichment of uranium or
plutonium, a nuclear reprocessing plant or a nuclear weapons facility, or from
the testing, use or decommissioning of nuclear weapons. Tellus has clearly
stated it will not store or dispose of such material.
Contents of the PER, including technical reports, has already undergone peer
review, specifically Appendix 21 in terms of the engineering design. The same
process will be undertaken for technical reports for the BFS.
Tellus commissioned the UK-based Eden Environmental who are experts in this
area, to consider if the design, operation and closure system of the proposed
Sandy Ridge Facility is sound and meets best practice design that can protect the
environment and human health. The independent Eden review completed by
the international expert Andy Baker concluded that, on the basis of knowledge
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Other comments

Detailed information on the proposed processing facility is required

Proponent’s response
of other disposal facilities for the disposal of difficult to manage hazardous
waste and low level radioactive waste (LLW) worldwide, that:
• The design of the Sandy Ridge Facility is excellent.
•

The proposed multi-barrier system offers very good prospects of
excellent long-term performance that can protect the environment and
human health.

•

The long-term performance outcomes are comparable or better than
the performance of many other LLW disposal facilities in other
countries.

•

The sound design is facilitated by the favourable hydrological and
hydrogeological environment.

A BFS and detailed design to Front End Loading (FEL 3) standard is currently
being undertaken for the proposal and is part of Tellus strict Capital Investment
Plan. This involves developing sufficient strategic, technical, commercial and risk
management information with which proponents can address risk and make
decisions to commit resources in order to maximize the potential for success.
Front-end loading (FEL) includes robust planning, design and risk management
and uses a staged-gate process, whereby a project must pass through formal
gates at well defined milestones within the project's lifecycle before receiving
funding to proceed to the next stage of work (FEL 1, FEL 2, FEL 3).
The proposed processing facility fits within this strict Capital Investment Plan.
This level of FEL for the PER document was up to FEL 2.5 and evaluated the
strategic, technical, commercial and risk management information for the
processing plant.

Conditions that excludes the processing of LLW at the facility are
required, especially given that there is no indication that the proponent
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The proponent will provide more detailed information to key Government DMA
at appropriate milestones in the evolution of the proposal, for example, within
the contents of a Works Approval under Part V of the Environmental Protection
Act 1986 which is administered by DER.
The proposal does not seek the processing of any LLW. It does however assess in
the Radiological Risk Assessment: Worker Dose Assessment (Appendix A 14) the
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Other comments
has the skills or expertise or the facilities required to process any
radioactive materials
WA should not be responsible for LLW from other states and territories;
and the development of a transport management plan which considers
the risk of transporting hazardous materials to the site and also
considers the impacts of limiting access to tracks and for visitors and
users of the area is required

Proponent’s response
potential of packaging sealed sources on site in grout filled drums prior to
disposal. This operation may actually be carried out prior to receipt at the
Facility.
The proponent has provided a detailed response into how it proposes to
manage the transport of all waste materials to the Sandy Ridge Facility in
Section 5.9.1 of this response.
The characterisation, packaging and transport (arrangement and management)
of all acceptable waste types to the proposed Sandy Ridge Facility is the waste
customer’s responsibility and must be undertaken by an appropriately licensed
and approved logistics company. Three modes of transport (road, rail and sea)
may be utilised in the supply chain of waste transfer to the proposed Sandy
Ridge Facility with most waste materials arriving by rail at Kalgoorlie and then
taken by road to Sandy Ridge. A safe transport plan would be prepared for each
movement that contains a detailed safety procedure and route that the
materials would be transported along from the customer’s site to Sandy Ridge
with identified rest areas along the way.
Any radioactive waste transport would be carried out in accordance with the
Australian Code for the Transport of Dangerous Goods by Road & Rail as class 7
Dangerous Goods if it is being transported as a consignment carrying additional
classes of Dangerous Goods. In certain circumstances, radioactive wastes may
need to be transported as “exclusive use” consignments in accordance with the
ARPANSA Code for the Safe Transport of Radioactive Material (2014) which
adopts the International Atomic Energy Agency Regulations for the Safe
Transport of Radioactive Material 2012 Edition (SSR-6).
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5.14.10

Response to issue NGO 10

Issue raised
Assessments of the impacts of feral animals, light and noise on fauna in surrounding protected areas
close to the site are required.
Proponent’s response
The indirect impacts associated with increased light, noise and vibration, and increased feral fauna
within the proposed development envelope and vicinity were discussed in Section 10.4.3 of the PER.
Impacts on the former Jaurdi Pastoral Lease (managed by the DPAW) were assessed as a portion of
the proposed water pipeline would be located within the Jaurdi Pastoral Lease. Mitigation measures
to reduce these potential impacts were discussed in Section 10.4.4 of the PER (which included the
preparation of a Fauna Management Plan that would be included as part of the Construction
Environmental Management Plan and Operational Environmental Management Plan for the
Proposal).
There are several DPAW managed lands which are located within the vicinity of the proposed
development envelope, as shown on Figure 9-7 of the PER. These are:
•

Mount Manning Range Nature Reserve, located approximately 9.8 km to the north-west.

•

Mount Manning – Helena and Aurora Ranges Conservation Park, located approximately
19.8 km to the west.

•

Boorabbin National Park, located approximately 100 km to the south.

Indirect impacts associated with increased light would be limited to the area immediately
surrounding the proposed development envelope. There would be no impacts resulting from an
increase in lighting on fauna using the above listed protected areas due to their distance from the
proposed development envelope.
Noise associated with blasting is scheduled to occur once per year and would last a matter of
seconds. Impacts associated with blasting would not be significant on fauna based on the above
listed protected areas due to the long distances (i.e. greater than 10 km) from the proposed
development envelope. Vibration from blasting would not be detectable at any of the above listed
protected areas.
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5.15 Kwinana Industries Council
Issues identified by Kwinana Industries Council are provided in Table 5-18. A response to each issue
is provided in Section 5.15.1 through Section 5.15.3.
Table 5-18 Issues identified by Kwinana Industries Council

Reference
KIC 1

KIC 2

KIC 3

Issue
Hazardous wastes - KIC writes in support of the proposal from the perspective of the
additional option it will provide in relation to the alternative location for the disposal of
difficult to manage hazardous wastes. The Tellus proposal represents the entry lo the market
of a much-needed alternative disposal option for industry.
Consultation - Tellus has previously briefed KIC about the storage options that will be available
for various waste products, and about the storage methods that are intended to be employed.
The PER as published on your website reflects the storage options and management intentions
as previously discussed by Tellus with KIC.
Waste management - The dual revenue nature of the project provides an additional level
of security for industry, as an economically sustainable model info the future is aligned
with industry's waste disposal requirements.

5.15.1 Response to issue KIC 1
Proponent’s response
Noted.

5.15.2 Response to issue KIC 2
Proponent’s response
Noted.

5.15.3 Response to issue KIC 3
Proponent’s response
Noted.
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5.16 Cleanaway
Issues identified by Cleanaway are provided in Table 5-19. A response to the issues raised is
provided in Section 5.16.1.
Table 5-19 Issues identified by Cleanaway

Reference
C1

Issue
Recycle and recovery of waste materials - Long term storage facilities should not compete
with the resource recovery sector. The Tellus Sandy Ridge facility is proposing to accept and
store a number of waste streams for which there currently exists safe and controlled
mechanisms for re-use, re-processing or treatment. Cleanaway does not support the long
term storage of hazardous wastes for which commercial re-use or treatment options currently
exist.

C2

Approvals - Licence conditions should prevent the long term storage or disposal of
recoverable resources into such facilities, to ensure recycling markets are supported through
fair and equitable access to critical resource recovery volumes.
Approvals and licensing - Long term storage facilities should not be exempt from Government
waste levies. The elimination or exemption of levies are counterproductive to sustainability
and creates perverse incentives to avoid exercising waste recovery options. Exemptions lower
the cost of waste disposal and eliminate funds that could have been used by industry and
government to facilitate resource recovery

C3

C4

C5

Project economics - Long term storage facilities should not lower the cost of waste disposal
and weaken the economics of resource recovery. The government could consider the
introduction of new economic instruments that could facilitate resource recovery
Recycle and recovery of waste materials - There should be an incentive to retrieve resources
from storage facilities within an agreeable term and storage beyond this term should trigger
the reclassification of resources that have been placed into storage as landfill disposed

5.16.1 Response to issue C 1 to C 5
Proponent’s response
The issues raised by Cleanaway are of a commercial nature. The purpose of the PER is to address key
environmental factors as outlined and identified in the proposal’s Environmental Scoping Document.
It is not the government’s role to discourage competition in waste management. No further work is
considered necessary in response to this submission.
In the Executive Summary of the PER, Tellus states that the proponent plans to permanently isolate
hazardous waste using environmentally sound management principles that protect the environment
and human health. The proponent, like Cleanaway, who provided a submission also supports the
circular economy using long term storage by placing like-with-like materials for operational safety
reasons and to create opportunities for the future recovery of valuable materials. The proponent’s
business model mirrors international solutions operating in the United Kingdom, Europe and North
America.
In Section 2.5 of the PER, The potential role of Sandy Ridge within the circular economy; the
proponent believes that waste is a valuable resource and we should find ways for it to be recovered
and re-enter the circular economy or stored safely until it can be reused or recycled. The
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opportunities presented due to economies of scale, storing “like with like” and looking at the
materials on a molecular level is what the proponent believes is the key to converting the waste into
a valuable resource and positioning Australia as a leader in high-value niche products.
This can only be achieved if researchers, industries, waste generators and the waste industry work
together with a technology recovery toolbox that can recover new green materials, new intellectual
property and associated science and technology-based products and services.
The proponent plans to host these technologies at our own research and development (R&D) future
technology parks, located at the proposed Sandy Ridge Facility. Section 2.5 of the PER also
references the main benefits of the proponent's resource recovery and recycling solutions. These
include:
•

The proponent specialises in difficult to manage hazardous materials.

•

Customers sharing the same values as us where we both see waste as a valuable resource
where we should find ways for it to re-enter the circular economy or stored safely until it
can be reused or recycled.

•

Domestic solution supporting new value-added green materials and resources, instead of
shipping our waste offshore.

•

Reducing environmental pressures in Australia and beyond minimising Australia's high and
increasing dependence on imports.

•

Increasing the competitiveness and social license to operate of Australia's industry.

•

The proponent will deliver opportunities to revolutionise the domestic recycling industry
through the creation of new enterprise, associated technology and jobs

•

A strong domestic recycling sector can deliver significant cost reductions to Australian
industries

•

Supporting an innovative company in the business of finding economic, environmental and
social value in some difficult to manage wastes.
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5.17 Anonymous submission (Anonymous 1)
Issues identified by an anonymous individual (referred to as ‘Anonymous 1’) are provided in Table
5-20 . A response to the issues raised is provided in Section 5.17.1.
Table 5-20 Issues identified by Anonymous 1

Reference
Anon 1

Issue
It is not in an environment that will be impacted badly by their operations. It will-

1.

bring much needed employment to the surrounding area – Kalgoorlie,
Southern Cross, Coolgardie

2.

develop opportunities for jobs to the wider community in allied industries –
transport, tourism, support trades

3.

encourage other industry to invest in the area e.g. -a roadhouse/motel at
the Mt Walton Road junction which will result in:
• Increased tourism due to availability of meals and accommodation and the proximity
to the Great Western Woodland, and Boorabbin Conservation Park.
•

Save accidents and lives on the stretch of Great Eastern Highway that is, at present,
an accident prone area. It is very remote, and, as it is 100 km either way to Southern
Cross and Coolgardie, fatigue is a large factor.

5.17.1 Response to Anon 1
Proponent’s response
Noted.
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5.18 Anonymous submission (Anonymous 2)
Issues identified by an anonymous individual (referred to as ‘Anonymous 2’) are provided in
Table 5-24. A response to the issues raised is provided in Section 5.18.1 through Section 5.18.3.
Table 5-21 Issues identified by Anonymous 2

Reference
Anon2 (1)

Issue
Waste acceptance and licensing – Even though it is stated p.102 5.5.1 Waste not accepted, I
would like the list to be included as part of the licence conditions so that the waste accepted
cannot be modified in any way. Also within the licence, it be restricted to Australian waste
only, again, to prevent any modification.

Anon2 (2)

Hazardous waste management – There is an increasing need to have a facility operating
which will accept Class IV and V waste, as the IWDF at Mt. Walton is for W.A. waste only. The
dual operation of the Sandy Ridge Facility seems an ideal way of utilizing the results of mining.
Since it will be a commercial operation, acceptance of interstate waste would be a necessity,
and to help resolve the dilemma of disposal of this type of waste; already in storage and
increasing in the future as the population increases.

Anon2 (3)

Social welfare – The other concern would be the use of 12-hr shifts for workers (p.146) as it is
deleterious to efficient performance. The length of shifts should be less to prevent fatigue.

5.18.1 Response to Anon 2 (1)
Issue raised
Even though it is stated p.102 5.5.1 Waste not accepted, I would like the list to be included as part of
the licence conditions so that the waste accepted cannot be modified in any way. Also within the
licence, it be restricted to Australian waste only, again, to prevent any modification.
Proponent’s response
Chapter 4 of the PER outlines what activities and waste types the proponent seeks approval for.
Chapter 5 confirms what waste materials would and would not be accepted if the Proposal were
approved. The proponent acknowledges the issue raised and expects the operating licence condition
to reflect the information contained within Chapters 4 and 5 of the PER.

5.18.2 Response to Anon2 (2)
Issue raised
There is an increasing need to have a facility operating which will accept Class IV and V waste, as the
IWDF at Mt. Walton is for W.A. waste only. The dual operation of the Sandy Ridge Facility seems an
ideal way of utilizing the results of mining. Since it will be a commercial operation, acceptance of
interstate waste would be a necessity, and to help resolve the dilemma of disposal of this type of
waste; already in storage and increasing in the future as the population increases.
Proponent’s response
Noted.
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5.18.3 Response to Anon2 (3)
Issue raised
The other concern would be the use of 12-hr shifts for workers (p.146) as it is deleterious to efficient
performance. The length of shifts should be less to prevent fatigue.
Proponent’s response
Noted. The proponent would look to optimise working hours through the development of
appropriate job participation and social impact management plans. Please note – a 12 hour shift
does include travel time as well as pre-work start-up meetings (i.e. tool box talks). Effectively, a
worker would not realistically work a full 12 hours.
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ATTACHMENT A: REVISED COMMITMENTS REGISTER
In addition to the existing environmental management plans submitted with the PER, Table B1
provides an updated summary of the key commitments and a timetable for submission of further
environmental management documentation for the Proposal.
These commitments have been updated following a review of submissions received on the Sandy
Ridge PER.

Table A1 – Statement of commitments for the proposed Sandy Ridge Facility
Environmental factor/proposed action

Updated environmental mitigation and management measures
Pre-Con

Flora and vegetation

Terrestrial environmental quality

Terrestrial fauna

Inland waters environmental quality
Design and installation of flood levee
Rehabilitation and decommissioning

Pre-construction level two surveys would be undertaken to confirm the
presence/absence of Lepidosperma lysonii within and outside the proposed
development envelope. The results would be submitted to DPAW in a stand-alone
Level 2 report. The surveys would extend outside of the proposed development
envelope to areas of suitable habitat for the species. If the species is found to be
present, impacts would, where feasible, be avoided through changes to the
location and/or alignment of proposed infrastructure
Ongoing flora surveys throughout construction, operation and post-closure.
Prepare and submit a Biodiversity Management Plan to DPAW
Prepare and submit a Bushire Management Plan to DPAW
Mining Proposal
Mine Closure Plan
Pre-construction level two surveys would be undertaken in May 2017 to confirm
the presence/absence of SRE fauna within the proposed development envelope.
The results of the surveys would be submitted to the OEPA and DPAW via a standalone report.
Extensive monitoring for potential groundwater across the Sandy Ridge site.
Design and installation of flood levee consistent with Rockwater’s
recommendations for a 1 in 2000 year 72 hour storm event.
Extensive monitoring for potential groundwater across the Sandy Ridge site.

Project phase
Con
Ops

D&R
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Sandy Ridge Project
Surface Water Hydrology and Management Addendum 2
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Page 2

INTRODUCTION

Tellus Holdings commissioned Rockwater Pty Ltd to carry out an investigation of the surface
water hydrology and to prepare a preliminary concept surface water management plan for the
proposed Sandy Ridge Kaolinite Project at Mt Walton, located about 140 km north-west of
Kalgoorlie. A report with the results of the investigation and the management plan was
completed in July 2015 (Rockwater, 2015). Since then the proposed layout of the planned
mining area has changed, necessitating a revision of the protective bunds proposed for around
the mining area.
This addendum presents the additional and revised hydrological and hydraulic calculations,
and recommendations for bunds to control surface water flows to prevent them from entering
the mining area, and includes for the Probable Maximum Flood (PMF) arising from a 72hour, 1-in-2000 year rainfall. It should be read in conjunction with the original (main) report.

2

SURFACE CATCHMENT HYDROLOGY

As discussed in the main report, the area is generally flat with a slightly undulating surface
ranging in elevation from approximately 460 m AHD to 500 m AHD, sloping down to the
west.
There are no obvious channels or creeks within this area, which is adjacent to, and on a
catchment divide. Consequently, surface water management is only required for short-term
flows during infrequent high-rainfall events. These flows will be from small local catchments
which drain residual runoff after infiltration losses to low-lying depressions. Generally
surface water will only be retained for short periods in the depressions due to continual
infiltration. With the larger mining area there will be some drainage towards it from the north,
as well as the drainage from the east.
Catchment areas in the vicinity of the mining area were delineated from aerial photography
and the 1.0 m and 5.0 m-interval contour plans provided by Tellus Holdings. This information
was used in estimating the peak flows as described below.
2.1

HYDROLOGICAL RESULTS FOR CATCHMENT AREAS

Seven local catchments have been identified that could result in surface water flows to the
planned mining area: catchments B, P1, E, F, G, H and I (Fig. 1). The flow paths of these
catchments are shown with the approximate locations of depressions where any residual flow
not lost through infiltration could pond until infiltrating or evaporating (Fig. 2).
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The characteristics, and estimated peak discharge of these catchments at the boundaries of the
planned mining area, for 1-in-100 year and 1-in-2000 year ARI rainfalls are given in Table 1
(for catchments E to I, from Rockwater, 2015) and Table 2 (catchments B and P1). The latter
catchment is divided into two sub-catchments, P1a and P1b for two separate drainage lines.
The peak flows were estimated using the Rational Method as described in the main report and
as recommended by AR&R (1987).
Table 1: Characteristics of Catchments E to I, and Estimated Peak Flows
Catchment
E
F
G
H
I

Area
(km 2)
0.24
0.26
0.29
0.11
0.23

Stream
Length L (km)
0.65
1.18
0.96
0.44
0.63

Q100
(m 3/s)
3.9
3.3
5.0
2.6
3.9

Q2000
(m 3/s)
14.0
11.6
17.6
9.1
13.7

Table 2: Characteristics of Catchments B & P1, and Estimated Peak Flows
Catchment

Area
(km 2)

Stream
Length L (km)

Q100
(m 3/s)

Q2000
(m 3/s)

B
P1a
P1b

0.11
0.30
0.11

0.30
0.60
0.14

2.9
4.6
3.7

15.4
14.4
5.3

Owing to the very small area of the catchments, the computed 1-in-100 year ARI peak flows
in the vicinity of the mine site are relatively small, and range from 1.8 m3/s to 5.0 m3/s. The 1in-2000 year (PMF) peak flows range from 5.3 m3/s to 17.6 m3/s. These flows all assume the
absence of infiltration loss. With infiltration there is likely to be minimal flows in these
catchments, if any, even after a high rainfall event.

3

SURFACE CATCHMENT RUNOFF HYDRAULICS

3.1

MANNING’S AND CONTINUITY EQUATIONS

The Manning’s and continuity equations were used to identify theoretical flow widths, depths
and velocities in the flow paths at the margin of the planned mining area. This information is
used in the conceptual design for flood mitigation. Again, no infiltration is assumed.
Manning’s equation (Equation 4) was used to estimate flow velocity V (m/s):
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Where:
n
is a dimensionless roughness coefficient
A
is the wetted waterway area (m2)
P
is the wetted perimeter (m)
S
is the hydraulic gradient (m/m)
The continuity equation (Equation 5) was used to estimate the flow Q (m3/s):

Q = A ⋅V
Where:
A
is the waterway area in (m2)
V
is the velocity (m/s)
3.2

HYDRAULIC ANALYSIS FOR MINING AREA

Hydraulic analyses were carried out for seven drainage lines that enter the planned mining
area. The results for 1-in-100 Year peak flows are described in the main report. Those for the
72-hour, 1-in-2000 year (PMF) flows are given in Tables 3 and 4 below.
Table 3: Contributing Catchments and Peak Flows
Cross-Section

Contributing
Catchment

2000 Year ARI

XS1
XS2
XS4
XS5
XS6
B
P1a
P1b

E
F
H
G
I
B
0.74*P1
0.26*P1

14.0
11.6
9.1
17.6
13.7
15.4
14.4
5.3

3

Flow (m /s)

The hydraulic results for these drainage lines, including the 2000-year ARI flood levels,
maximum depths, velocities and flood widths are summarised in Table 4.
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Table 4: Summary of 2000 Year ARI Flood Levels, Depths, Velocity and Widths
Cross-Section/
Drainage

2000 Year ARI

XS1
XS2
XS4
XS5
XS6
B
P1a
P1b

3.3

Flow (m /s)

Flood Level
(m AHD)

Maximum
Depth (mm)

Maximum
Velocity (m/s)

Width of Flood
Level (m)

14.0
11.6
9.1
17.6
13.7
15.4
14.4
5.3

481.2
476.5
476.4
474.4
477.1
478
478.3
477.4

200
500
400
400
130
220
520
300

0.86
0.9
0.85
1.27
0.6
0.8
0.78
0.72

98
57
45
65
65
110
75
80

3

WATER MANAGEMENT REQUIREMENTS

Bunding/levees will be required on the western part of the northern boundary and southern
part of the eastern boundary of the planned mining area to prevent runoff from entering the
area, and to drain water away. As discussed in the main report these levees can form part of
the normal safety bunds that are constructed around the mining area, and need to be about 1 m
high (or more) to cope with runoff in high rainfall events with a margin for safety. Even
without drainage, most or all of the water ponding behind the levees would infiltrate in a short
time.
The requirements for each of the levees are discussed below.
3.2.1

Northern Levee

Flows in one drainage line from Catchment B and two drainage lines from catchment P1
(Fig. 1) could directly impact the mining area. The 2000-year ARI peak flows of 5.3 to 15.4
m3/s would have relatively low velocities, be 75 to 110 m wide, and up to 500 mm deep.
The results suggest that with a freeboard allowance of 500 mm and the overly-conservative
peak flows, the minimum flood mitigation levee requirement at the northern boundary of the
mining area is the same as the typical nominal 1 m-high safety bund around a pit. Therefore, it
is recommended that the safety bund be strategically located and constructed to act as both a
safety bund and a flood mitigation levee along the alignment shown in Fig. 2. A long-section
of the proposed levee is shown below.
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Text-Figure 1: Long Section of Proposed Levee L14a–L18a
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The natural topography along this levee will require minimal grading, mainly around 400 m
chainage, to promote the flow of runoff to the west from where it will flow south towards
depression D1 (Fig. 2). A bed width of about 10 m will be needed towards the western end of
(behind) the levee to carry the cumulative flows in a PMF event.
3.2.2 Eastern Levee
The eastern levee, L1a to L7a (Fig. 2) is generally as proposed in the main report, to direct
water flowing towards the mining area and plant site to the south, towards depression D4
(Fig. 2). A nominal 1 m-high bund is recommended from L1a to L4a, and 1.5 m-high from
L4a to L7a, to intercept and divert the flows from catchments E, F, G, H and I.
Without substantial modification to the natural topography, the flows from catchment E
would generally pond behind the levee prior to infiltrating the ground, in a low area between
L1a and L2A shown below.
Text-Figure 2: Long Section of Proposed Levee L1a–L7a, and L8a–L12a
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Provided the levee can be constructed outside of the mining tenement, it should be re-aligned
to the alternate shown above in Fig. 2, to minimise the grading required so that all runoff is
diverted to the south. The graded bed behind the levee should be about 7 m wide at the
northern end, gradually increasing to about 25 m width at the southern end in order to cope
with the cumulative PMF flows.

4

CONCLUSIONS

The planned mining area is unaffected by any major flow paths, and surface water
management is only required for short-term flows during rare high rainfall events. These
flows are generally from very small local catchments which drain residual runoff after
infiltration losses to low-lying depressions. Generally water will only be retained for very
short periods in the depressions due to continuing infiltration loss. Water could pond for
longer periods if the depressions are clay pans. Evaporation will contribute to the loss of
ponded water.
Based on the maximum recorded rainfalls in the area and typical infiltration rates for sandy
and sandy loam soils, it is concluded that the peak flows estimated using the only Rational
Method for the arid interior region of WA are grossly over-estimated. However, the Rational
Method was used in the hydraulic analysis for conceptual design of flood management works.
Site observations of actual flows following rainfall events should be collected as they will
play an important role in refining the water management requirements in the detailed design
stage.
It is recommended that two levees L14a to L18a and L8a to L7a (Figure 2) be constructed to
divert peak flows around the mining and plant areas. The natural topography along these
levees would require minimal grading.
Dated:

8 June 2017

Rockwater Pty Ltd

P H Wharton
Principal
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EXECUTIVE SUMMARY
Tellus Holdings Ltd proposes to mine kaolin (the Proposal) at Sandy Ridge approximately 75 km
northeast of Koolyanobbing in the Goldfields region of Western Australia. In accordance with
requirements of the Western Australian Environmental Protection Authority (EPA), this assessment
examined whether short-range endemic (SRE) and listed invertebrate species are likely to occur within
the footprint of the Proposal and whether their conservation status may be altered by the proposed
development. The assessment incorporated desktop review and field survey.
Desktop review revealed that approximately 164 species belonging to SRE Groups (i.e. groups of
ground-dwelling invertebrates with a high proportion of SRE species) have been previously recorded
in the vicinity of the Proposal (100 km x 100 km defined by 29.886°S, 119.559°E and 30.812°S,
120.627°E). The high number of previously recorded species reflects the high diversity of species in SRE
Groups in the Goldfields. The recorded species include species that are known to be widespread, those
considered to be potential but unlikely SRE species, potential SRE species for which there are
insufficient data to assess status further, and three confirmed SRE species (millipedes Antichiropus
framenaui, Antichiropus kealleyi and Antichiropus lacustrinus). Most of the recorded species are likely
to have ranges that exceed the SRE threshold of 10,000 km². No listed invertebrate species have been
recorded and none is considered likely to occur in the search area.
The search area included many habitats that are geologically, climatically and botanically similar to the
development envelope and, therefore, it can be inferred from the richness of SRE Group fauna in the
search area that the development envelope is prospective for SRE species (or at least species in SRE
Groups). Accordingly, a single-phase field study of SRE invertebrate fauna was undertaken in May
2017. The survey approach and the methods used were based on the EPA’s Technical Guidance:
Sampling of Short Range Endemic Invertebrate Fauna. Species nomenclature in the current survey was
aligned with that used in previous surveys where possible.
Detailed evaluation of habitat identified that six habitat types for SRE species occur in the
Development envelope, characterised by a range of woodland and shrubland vegetation. All habitat
types have low prospectivity for SRE species because they are extensive and well-connected
throughout the regional landscape. Relictual and specialist habitats are absent.
A total of 175 animals of at least 30 species from SRE Groups were collected during survey within the
development envelope. Only two species were classified as a potential SRE, the millipede
Antichiropus sp. and the trapdoor spider Aganippe sp. B26. Twenty-eight species have, or based on the
extent of habitat are likely to have, larger ranges than the threshold for classification as SREs. Based on
collection habitats, the two Potential SRE species are likely to occur outside the development
envelope. No listed species or confirmed SRE species were recorded.
The most diverse SRE Group was mygalomorph spiders with 12 species, followed by scorpions (5),
pseudoscorpions (4), snails (3), terrestrial slaters (2), centipedes (2) and millipedes (2). Up to 19 ‘new’
species were collected, although 12 species have morphology that matches, or is a very close match
to, species already known from outside of the Proposal and some of them are probably the same
species. Achieving greater certainty about the status of these species would require molecular work.
Given the expected ranges of the recorded species based on habitat, the small proposed area of
impact, the extent of and connectivity of habitats within the development envelope and the
surrounding landscape and the absence of relict or specialist habitats, the Proposal is likely to have
minimal impact on SRE species.
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1. INTRODUCTION
Tellus Holdings Ltd (the Proponent) proposes to construct and operate an open cut kaolin mine and
storage facility (the Proposal) at Sandy Ridge approximately 75 km northeast of Koolyanobbing in the
Goldfields region of Western Australia (Figure 1).
The Western Australian Environmental Protection Authority (EPA) requires that the Proponent
completes an assessment of short-range endemic invertebrates (SREs), which are species with ranges
of less than 10,000 km². SREs have patchy occurrences within this small range because they are
confined to discontinuous, usually refugial, habitats (Harvey 2002). In addition to being identified as
having small ranges, invertebrate species with small populations or considered vulnerable to
anthropogenic threats may be listed for protection under various conservation categories.
Information on SRE and listed invertebrate species in the development envelope was compiled via
desktop review and a subsequent field survey. The desktop review aimed to collate existing
information on SREs and listed invertebrates in the vicinity of the Proposal, as well as information on
likely SRE habitats within the development area. The aim of field survey was to sample the
Development envelope for species from SRE Groups (i.e. groups of ground-dwelling invertebrates with
a high proportion of SRE species selected for survey in EPA guidance documents) and to provide
detailed information about habitats that are particularly suitable for SRE species.
This report addresses four objectives:
• Review known occurrences of SRE or listed invertebrate species in the vicinity of the Proposal;
• Describe and evaluate the prospectivity of habitats at the Proposal for SREs;
• Carry out a field survey of SRE fauna of the development envelope to identify whether any
SRE and listed invertebrate species occur at the Proposal; and
• Evaluate the likelihood of the Proposal having significant conservation impacts to SRE or
listed invertebrate species.

2. BACKGROUND
2.1. Project Description
Two aspects of the Proposal are relevant to the conservation of SRE fauna. The first is that kaolin will
be mined in an open pit, primarily for sale to the ceramic clay and paint markets. The second is that
hazardous and intractable chemical wastes (approximately 99% of the planned volume) and low level
radioactive wastes, such as smoke detectors and sealed gauges (approximately 1% of the planned
volume) will be stored within the void spaces left by the mining operations. The total area of
disturbance will involve clearing no more than 276.05 ha within the 1004.2 ha proposed development
envelope (Figure 2). The majority of the proposed disturbance will comprises the mine pits/cells
(202.3 ha).
Kaolin mining
It is proposed that up to 2.9 million tonnes (Mt) of kaolin clay will to be mined. Depending on market
conditions, processed kaolin will be transferred from Sandy Ridge to the domestic market for export.
All overburden (laterite, silcrete, yellow sand) and kaolin that is not acceptable for export will be
returned to the mine voids (herein referred to as ‘cells’) for use in backfill around buried waste. Kaolin
will also be used to cap each cell after it has been completely filled with waste materials.
Water storage, recovery and isolation
Cells will be filled in layers with multiple sections in each layer containing wastes of similar
characteristics. All space between the waste packages would be backfilled and compacted to minimise
air or void space, and to ensure long term stability. A thick capping layer of low permeability clay
(referred to as a ‘seal’) will be installed to prevent water ingress into the cell. In addition, any potential
stormwater surface flows would be diverted away from the cells by bund walls or levee banks.
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Figure 1. Sandy Ridge Facility Regional location Public Environmental Review
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Figure 2. Sandy Ridge Facility Proposed development envelope Public Environmental Review
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2.2. Regional Context
The Proposal is located within a biogeographic interzone of the Yilgarn geological craton, in the IBRA
region Coolgardie 2 (COO2 - Southern Cross subregion), which has a Mediterranean climate with 250–
300 mm annual rainfall, most of which falls in winter. The subregion is characterised by gently
undulating uplands dissected by broad valleys with bands of low greenstone hills. Valleys have
Quaternary duplex and graduational soils and include chains of saline playa-lakes (Cowan et al. 2001).
Diverse Eucalyptus woodlands occur around salt lakes and on low greenstone hills, valley alluvials and
broad calcareous plains. Saline playa surfaces support dwarf chenopod shrublands. Mid-level granite
outcrops support swards of Borya constricta (resurrection bush) and stands of Acacia acuminata and
Eucalyptus loxophleba. In the upper levels of the landscape, there are yellow sandplains and gravelly
sandplains, as well as lateritic breakaways that are the eroded remains of a lateritic duricrust. The
vegetation in upper levels is mostly mallee and scrub-heaths Cowan et al. 2001).
A number of hills and ranges occur near the Proposal, including Helena Aurora Range, Yendilberin
Hills, Watt Hills and Mt Manning Range. There is a series of small, dry playas c. 15 km east of the
Proposal as well as claypans c. 45 km north-west of the Proposal that are associated with Lake Giles.

3. FRAMEWORK
3.1. Conservation Framework
The small ranges of SRE invertebrates, combined with poor dispersal capacities, slow growth and low
fecundity, make them particularly vulnerable to habitat loss or disturbance (Harvey 2002; Ponder and
Colgan 2002). Consequently, SRE invertebrates form a category of species considered by the EPA in
environmental impact assessments. The process used is outlined in Environmental Factor Guideline:
Terrestrial Fauna (EPA 2016a) and supporting technical guidance relating to SREs is provided by
Sampling of Short Range Endemic Invertebrate Fauna (EPA 2016b). The latter provides a theoretical
framework for SRE assessment and guidance on standards and methods of survey required to collect
appropriate data.
More generally, state and federal conservation legislation provide a framework for species (and
biological community) conservation that includes categories of listing. At the state level, the Wildlife
Conservation 1950 and Biodiversity Conservation Act 2016 provide for the listing of species as
Threatened by the Minister following recommendations by the Threatened Species Scientific
Committee via Department of Parks and Wildlife (Parks and Wildlife). Species are listed if they are
under identifiable threat of extinction, are rare, or otherwise in need of special protection. Possibly
threatened species that do not meet survey criteria or other requirements for being listed as
Threatened may be listed by Parks and Wildlife as Priority species. At the federal level, species may be
listed as Threatened under the Environmental Protection and Biodiversity Conservation Act 1999 (EPBC
Act).
In addition to protecting individual species, ecological communities may be listed as in need of special
protection at both the state and federal levels. At the state level, the Minister may list a biological
community as a Threatened Ecological Community (TEC) if the community is presumed to be totally
destroyed or at risk of becoming totally destroyed (TEC). Ecological communities with insufficient
information available to be considered as a TEC, or which are rare but not currently threatened, may be
listed as Priority Ecological Communities (PECs) by Parks and Wildlife. However, no community is
currently listed as a TEC or PEC on the basis of SRE fauna.

3.2. SRE Framework
Impact assessment for SREs in Western Australia focuses on up to 10 taxonomic groups (the SRE
Groups) that are known to contain high proportions of SRE species. These are land snails
(Gastropoda), millipedes (Diplopoda), centipedes (Chilopoda), pseudoscorpions (Pseudoscorpiones),

Sandy Ridge SRE Invertebrates
Tellus Holdings Ltd

scorpions (Scorpiones), spiders (Mygalomorphae, Selenopidae and Micropholcommatidae),
harvestmen (Opiliones), slaters (Isopoda), velvet worms (Onychophora) and earthworms
(Megadrilacea). In Western Australia velvet worms and earthworms are confined to mesic
southwestern habitats and do not occur in the vicinity of the Proposal.
Many species belonging to SRE Groups are in fact widespread, such as the large number of habitat
generalist scorpions (Smith 1995). Focus on SREs is essentially a screening process when assessing the
likely impacts of a project on invertebrates, whereby assessment is restricted to a manageable number
of species that have a relatively high probability of being affected by the project. A major challenge
when using this screening process, however, is determining whether or not species belonging to a SRE
group actually have ranges <10,000 km².
The principle purpose for focussing on SRE species is that they are likely to have limited occurrences
beyond the vicinity of the project and loss of a population within a project area will have conservation
implications for the species concerned. In a few cases, however, SREs may be threatened because their
entire range falls within an area of disturbance and the level of threat to an SRE species depends on
the relationship between its range and the spatial extent of the development footprint. In the absence
of very complete field sampling, factors such as the spatial extent of the habitat in which an SRE
species was collected, the size of the development footprint and the ranges of congeneric species are
useful indicators of the likely threat of a project to the species.

3.2.1. Classifying SRE species
The Western Australian Museum (‘the museum’) uses a three-tier classification scheme for SRE species:
Confirmed SREs are species with a well surveyed range of <10,000 km².
Potential SREs are species with imperfectly understood ranges because sampling has been patchy. In
some cases, the uncertainty about range is compounded by an incomplete taxonomic framework.
Widespread (not SRE) species have a known range of >10,000 km². The taxonomy of such species
should be well understood, so as not to include the ranges of multiple closely related species in the
range estimate.
The museum further divides Potential SREs into five sub-categories that provide some information
about why the species is treated as a Potential SRE (definitions are paraphrased here). The categories
are:
1. Data deficient: There are insufficient data available to determine SRE status, because of few
collecting records (and a belief sampling for the species has been geographically restricted) or
uncertain identification;
2. Habitat Indicators: The status of a species may be inferred using its association with a
particular habitat;
3. Morphological Indicators: The status of a species may be inferred using its morphological
characteristics;
4. Molecular Evidence: DNA sequence data may reveal patterns congruent or incongruent with
SRE status for a species; and
5. Research & Expertise: Available research data and/or WAM expertise may suggest the species
is either likely to be an SRE.
This report uses the museum same classification scheme, with the exception that the “Widespread (not
SRE) species” category is renamed “Not SRE” and sixth sub-category is used. This subcategory,
“Widespread”, includes potentially new species that do not possess the traits of a SRE species (i.e.
biological or habitat factors). For example, this subcategory may include species recorded during a
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survey from one or more habitat types that have low prospectivity for SREs or species possessing very
few morphological features typical of SREs.

4. DESKTOP REVIEW
4.1. SRE Fauna of the Goldfields
The Goldfields supports very diverse communities of SRE fauna but knowledge is principally derived
from surveys undertaken as part of environmental impact assessments and there has not been any
systematic, broad-scale survey for terrestrial invertebrates in this area or in the wider Murchison
bioregion. The general richness of the Goldfields, beyond the semiarid cradle hypothesis, may be
linked to particular climatic features such as the rainfall gradient in this transitional rainfall zone
(Hopper and Gioia 2004), as well as landscape features suitable for SREs. Elevated local features, such
as BIF ranges, are embedded into a dense matrix of woodlands and serve as terrestrial islands that
promote speciation in this otherwise flat and eroded landscape (Nistelberger et al. 2014). While some
so-called relictual groups persist in local refugia that occur in the landscape matrix but several other
groups have undergone extensive radiations and are highly diverse at the species level (Car and
Harvey 2014; Car, Wojcieszek et al. 2013).
Six diverse families of trapdoor spiders reliably occur in the subregion, including Actinopodidae,
Barychelidae, Ctenizidae, Idiopidae, Nemesiidae, and Theraphosidae. Many of the recorded species
are known only from very few specimens and localities, with small distributions, which suggests that
endemism is high (Castalanelli et al. 2014; Harms and Framenau 2013; Main 1983; Main 1986; Main
2008; Raven 1994). Some of the idiopid and barychelid genera (e.g. Aganippe and Synothele) are
highly diverse at a species level and undoubtedly include dozens of species, most of which are
currently undescribed. Wall-crab spiders of the family Selenopidae are also diverse and endemic
species have been collected from under rocks in isolated BIF formations and rocky ridges.
The myriapod (millipede and centipede) fauna is diverse,with two genera being of conservation
significance. All described species of the megadiverse genus Antichiropus in the Goldfields are SRE
species and have ranges <10,000 km² (Car and Harvey 2014; Car, Wojcieszek et al. 2013). The same
pattern is observed in Atelomastix, which also includes a high proportion of listed species (Edward and
Harvey 2010). The centipede fauna is poorly known but the families Geophilidae and Cryptopidae are
collected frequently during invertebrate surveys and contain at least some potential SREs.
Terrestrial slaters are common in woodlands, BIF formations and creekline habitats. Genera such as
Buddelundia are megadiverse at a species level, although there is no taxonomic framework for
terrestrial slaters in Western Australia and so the assessment of ranges is extremely difficult (Judd and
Horwitz 2003). Slaters are collected in almost every invertebrate fauna survey in the Goldfields and are
one of the prime target groups in SRE assessments.
Terrestrial snails are also collected frequently during fauna surveys in the sub-region. Genera from the
Pupillidae family (Gastrocopta and Pupoides) contain widespread species but the families Camaenidae
and Bothriembryontidae are extremely diverse at the species level and comprise mostly undescribed
SREs (Breure and Whisson 2012; Whisson and Kirkendale 2014). The snail genus Bothriembryon in
particular is currently the focus of systematic study and it appears that there is major diversity and
endemism in this fauna. The Succineidae also occur in the Goldfields but little is known about species
ranges.
Harvestmen, pseudoscorpions and scorpions occur throughout thes ub-region. Amongst scorpions,
the genus Urodacus includes a moderately high proportion of potential SRE species because there are
a number of species living under rocks that may be restricted to specific BIF ranges and have patchy
distributions within these habitats. In contrast, the genus Lychas predominantly comprises widespread
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species on sandy plains and open woodlands. The pseudoscorpion genus Synsphyronus also includes
many range restricted species that live under rocks on BIFs and granites, with additional species
collected from tree bark currently considered more widespread (Harvey 1987; Harvey 2010). Genera
such as Austrochthonius, Austrohorus and Amblyolpium are thought to include at least some SRE
species. Not much is known about harvestmen in the Goldfields but based on biological
characteristics (moisture-dependence, restriction to leaf litter habitats) this fauna will include SREs.
In summary, the Goldfields sub-region has a highly diverse SRE fauna at all taxonomic levels. Most
SRE species have been collected from BIF ranges (e.g. Bennelongia 2011; ecologia 2014) and
surrounding woodlands, while very few SRE species have been collected from other habitat types (e.g.
calcretes in palaeochannels, open plains).

4.2. Previously Recorded Species
Records of listed species and species belonging to SRE Groups were compiled from museum
databases for a search area of approximately 100 km by 100 km surrounding the Project (defined by
29.886°S, 119.559°E and 30.812°S, 120.627°E). Published research papers, available environmental
reports and online resources such as the Atlas of Living Australia (ALA 2017) and the Australian Faunal
Directory (ABRS 2009) were also reviewed. Higher-order identifications were generally not included in
the final list of recorded species unless they belonged to taxonomic units that were otherwise not
recorded. Omitted higher order records are provided as Appendix 1.
Approximately 164 species from SRE Groups have been recorded in the search area. The number of
species is approximate because some listed taxa may be conspecific, while others may be polytypic.
Only a small proportion of recorded species are described, while most are morphospecies, higherorder identifications and unpublished manuscript names. The SRE Groups recorded were spiders
(Araneae – Araneomorphae and Mygalomorphae), pseudoscorpions, scorpions, centipedes
(Chilopoda), millipedes (Diplopoda), land snails (Gastropoda) and slaters (Isopoda). A summary of
species recorded in the search area is given in Table 1 and the complete list of species as Appendix 2.
A map showing the distribution of SRE taxa and ironstone ranges in the region is given as Appendix 3.
Records included confirmed widespread species, Potential but unlikely SRE species, Potential SRE
species with deficient data and three confirmed SRE species (Antichiropus framenaui, Antichiropus
kealleyi and Antichiropus lacustrinus). Most species recorded are likely to have ranges that exceed the
SRE threshold of 10,000 km2.
Table 1. Previous records of invertebrate species from SRE Groups in the vicinity of the Proposal.
SRE Group
No. of families
No. of species
Arachnida
Araneae
8
55
Araneomorphae
1
1
Mygalomorphae
7
54
Pseudoscorpiones
9
30
Scorpiones
3
20
Myriapoda
Chilopoda
4
8
Diplopoda
2
8
Gastropoda
5
15
Isopoda
3
28

4.2.1. Listed Invertebrate Species at the Development
There are no PECs or TECs in the vicinity of the survey area listed on a basis of terrestrial SRE taxa.
Priority species listed by Parks and Wildlife include the Arid Bronze Azure Butterfly Ogyris subterrestris
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petrina, the Inland Hairstreak Jalmenus aridus, the trapdoor spiders Kwonkan moriartii and Aganippe
castellum.
The critically endangered butterfly Ogyris subterrestris petrina is known from two sites near Kalgoorlie
(ALA 2017) and occurs in mallee-dominated woodland. This species depends on the sugar ant
(Camponotus terebrans) with the butterfly depositing eggs at the entrances of sugar ant nests that
abut the base of living trees and shrubs of various species. The host ant species is widespread across
Australia. There are no records of this butterfly species (either historical or recent) in the search area.
Its primary habitat is woodlands habitats (where the host ant constructs the nests) and this habitat
type is present in the south-west of the development envelope, extending widely beyond the
tenement boundaries. The Proposal will have minimal impact on the woodlands.
The near-threatened butterfly Jalmenus aridus is known from a handful of records near Kalgoorlie and
Ngaanyatjarraku in the Northern Yilgarn, indicating that it may be rare but more widespread in the
Yilgarn. The species is not commonly collected and is poorly represented in Australian research
collections. The larvae of this butterfly feed on the leaves and flowers of Senna sp. and Acacia
tetragonophylla (Graham and Moulds 1988). Both host plants occur widely in the Yilgarn and are
generalist species that do not occur on specific geologies or soils, so potentially this butterfly is also
more widespread but poorly sampled. Both Senna sp. and Acacia tetragonophylla plants occur in the
survey area but almost all records of this butterfly are near Kalgoorlie and there is no indication that
this species should occur in the development envelope. While woodlands in the development
envelope contain both Senna sp. and Acacia tetragonophylla plants, the Proposal will impact a very
small area (a few hectares) and there is considered to be little threat to the butterfly.
The near-threatened wishbone spider Kwonkan moriartii is known only from Kathleen Valley Station
north of Leonora (Main 1983). Only the male holotype is known (ALA 2017) and the distribution range
of this species is unclear. There are no records of this species in the search area surrounding the
Proposal. Many Kwonkan species have very short ranges and are confined to specific soil types or
geological features, with field data suggesting that some species prefer open plain habitats whilst
others are confined to BIF habitats (Bennelongia, unpublished data). Given the short-ranges of most
Kwonkan species and the absence of records from elsewhere in the Yilgarn (despite many SRE surveys
in the southern Yilgarn over the last decade) it is reasonable to assume that the species is restricted to
the area surrounding Kathleen Valley Gold Mine and will not be affected by the Proposal.

4.2.2. Implications of Desktop Review
The high number of species identified in the desktop review process reflect the high richness of
species from SRE Groups in the vicinity of the Proposal and the wider Goldfields sub-region. The
search area included many habitats that are geologically, climatically and botanically similar to the
development envelope, so results are considered to be a good indication of the prospectivity of the
Proposal for SRE Groups and further of the requirement for Level 1 (reconnaissance)field survey. Level
1 survey provides on-site verification of the findings and accuracy desktop review, clarifies whether
prospective SRE habitat is present and determines whether further comprehensive or targeted survey
is required.
It is emphasised that most species from the SRE Groups are in fact widespread relative to the SRE
threshold range of 10,000 km2 and in general, only those species that are confined to specialist or relict
habitats are likely to be range restricted. Species turnover widespread habitats in southwestern
Australia is probably largely linked to climatic gradients (Rix et al. 2015).
Previous regional survey for SRE Groups has concentrated on BIF ranges (Error! Reference source not
found.), which are highly prospective for SRE species as they are isolated within the wider landscape
and form effective barriers to long term dispersal. While the development envelope contains habitat
types that are likely to harbour SRE Groups, these habitats are not considered to be prospective for
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true SRE species because the habitats are extensive and well connected (see further information in
Section 6.1.1).
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5. TARGETED SURVEY METHODS
A single-phase field study of SRE invertebrate fauna was undertaken between 8 and 12 May 2017. The
specific aims of the survey were to:
1.
2.
3.

Characterise the fauna belonging to SRE Groups in the development envelope;
Provide further information on the potential SRE habitats of the development envelope and its
surrounds; and
Assess the SRE status of species in the SRE Groups and the likelihood of their confinement to
disturbance areas at the Proposal.

The survey approach and methods used were based on Technical Guidance: Sampling of Short Range
Endemic Invertebrate Fauna (EPA 2016b). In accordance with best practice in arid areas, the survey was
designed to target eight invertebrate groups: land snails (Gastropoda), millipedes (Diplopoda),
centipedes (Chilopoda), pseudoscorpions (Pseudoscorpiones), scorpions (Scorpiones), spiders
(Mygalomorphae, Selenopidae and Micropholcommatidae), harvestmen (Opiliones) and slaters
(Isopoda). Earthworms (Megadrilacea) and velvet worms (Onychophora) were not targeted because
they are restricted to high-rainfall areas (Blakemore 2000; Reid 2002).
Survey was conducted only within the Proposal area. No regional survey was conducted because SRE
surveys have been conducted at the nearby Ularring Project and Helena Aurora Ranges (Bennelongia
2012, 2016) and at the Carina deposit, approximately 12 km southeast of the Proposal (material in the
museum).

5.1. Field and Laboratory Methods
A total of 12 sites were sampled across the Proposal area (Table 2, Error! Reference source not
found.). A detailed description of all sample sites, including coordinates, information on landforms,
vegetation, litter and sample effort, is given in Appendix 4. Photographs were taken of each site and
are compiled as Appendix 5.
Most sampling was by hand foraging, although some cup traps were set as well. Between one and a
half and two hours were spent at each site. Much of the time was spent searching for burrows of
mygalomorph spiders, which were excavated from their burrows and preserved at site, or excavating
soil around the base of Eucalyptus trees searching for other species. A leaf blower was used to clear
litter at all sites for at least ten minutes to facilitate the search for burrows. Scorpions were collected
over three nights at a total of nine sites using ultraviolet (“black”) light torches; between 10 and 30
minutes were spent at each site using this method. Only two sites had scorpion burrows and cup traps
were dug below the entrance of burrows and checked every morning. Two mixed soil and leaf litter
samples were taken at 12 sites from representative microhabitats and retained in calico bag. Each
sample was placed in two tullgren funnels in the Bennelongia laboratory to extract animals from the
sample.
Small species, such as pseudoscorpions, were extracted from dry leaf litter using a soil sieve (12 sites),
or were found by excavating around the base of eucalyptus trees so as to prise bark off the tree (12
sites). The soil excavation and eucalyptus bark peeling also yielded centipedes and slaters.
Sampling occurred in all prospective microhabitats at each site, such as moist and dry leaf litter
accumulations, around tree logs, under tree bark and in spinifex clumps. All sites were sampled once,
except for the sites with cup traps that were re-visited once and the camp site that was sampled twice.
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Figure 3. Habitat types and survey sites for SRE invertebrates at the Proposal in May 2017.
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Table 2. Foraging sites, coordinates, landforms and vegetation.
Site Latitude
Longitude
Landform
Brief Habitat Type
o
o
01
30 20’23.0” 120 04’55.0” Sandplain
Open heath with scattered mallee and spinifex
o
o
02
30 20’41.4” 120 05’17.6” Sandplain
Medium mallee woodland
03
30o21’01.2” 120o05’25.2” Sandplain
Medium mallee woodland
o
o
04
30 21’10.3” 120 04’58.2” Sandplain
Open heath with scattered mallee and spinifex
o
o
05
30 22’15.6” 120 04’31.9” Sandplain
Tall Eucalyptus woodland
06
30o21’33.6” 120o05’29.6” Sandplain
Open heath with scattered mallee and spinifex
o
o
07
30 21’41.0” 120 04’28.3” Sandplain
Tall Eucalyptus woodland
o
o
08
30 22’20.1” 120 06’00.3” Sandplain
Low Callitris woodland on yellow soils
09
30o22’35.8” 120o04’47.7” Sand Dune Tall Eucalyptus woodland
10
30o24’36.6” 120o02’56.2” Sandplain
Open heath with scattered mallee and spinifex
o
o
11
30 24’42.4” 120 06’36.9” Sandplain
Medium Eucalyptus and Callitris woodland
12
30o21’59.6” 120o05’03.4” Sandplain
Medium Eucalyptus and Callitris woodland
Animals collected in the field were preserved directly in 100% ethanol and identified morphologically
using dissecting and compound microscopes and the available taxonomic literature, unpublished keys,
and reference collections. A previous fauna report based on collections in 2015 included a high
number of specimens identified as either ‘sp. indet.’ or ‘sp. nov.’ and as far as possible these
identifications were reconciled with identifications of the 2017 material.
Molecular species
identifications were not attempted because the timeframe did not allow for additional lab work.

5.2. Survey Limitations
Sampling of Short Range Endemic Invertebrate Fauna (EPA 2016b) recommends sampling in winter
(May to August) because otherwise cryptic groups such as land snails are active and there is enhanced
activity of male mygalomorph spiders. Although this survey was conducted at the beginning of winter,
conditions at the site were very dry. During the survey, it was noted that moisture dependent groups
such as millipedes, isopods and snails were largely absent. The survey is likely to have underestimated
the species present due to the limited time available to survey (three days and nights), limited survey
methods (hand foraging, UV spotlighting and cup trapping) and poor weather conditions. Spider
species with cryptic burros such as mouse spiders of the genus Missulena were not collected during
this survey and pit trapping aligned with rainfall would significantly improve the chances of their
collection. A second limitation is the short time frame for project completion that prevented aligning
species collected with those at the museum and the undertaking of molecular work to confirm the
morphological identifications.

6. SURVEY RESULTS
6.1. Habitat Assessment
Land systems mapping prepared by the Western Australian Department of Agriculture (Pringle et al.
1994), vegetation units described for the Project area by PGV Environmental (2015) and observations
made during field survey were used to assess the suitability of habitats in the Proposal area for SRE
species. Habitats were assessed according to five criteria: the availability of moisture; soil structure;
geological diversity; vegetation type; and extent of shade or shelter. The emphasis was on identifying
‘relict’ habitats (e.g. sheltered, moist for millipedes) and those that may contain specialist species (e.g.
rocky outcrops for selenopid spiders). The extent of these habitat types beyond the development
envelope, external habitat connectivity and the presence of habitat isolates that might restrict dispersal
of SRE fauna were evaluated using broad-scale vegetation mapping (Beard 2013). Identifying and
mapping SRE habitats was based on current knowledge of the ecology of SRE invertebrates.

6.1.1. Description of Habitat Units and Surrounding Landscape Features
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The Proposal primarily intersects two broad flora units according to Beard (1975), 141 and 437, with
the pipeline intersecting a small amount of unit 538. Unit 141 is medium woodland (York gum, salmon
gum and gimlet), unit 437 is shrublands (mixed acacia thicket on sandplain) and unit 538 is shrublands
(Acacia brachystachya shrub). The Proposal is located in the eastern extent of all three units. Units 141
and 437 extend as large patches in a west-north-west angle for 460 and 350 km (mostly within the 250
– 350 mm isohyet), while unit 538 extends in patches 260 km in an east-north-east direction. The
extent of these vegetation units outside the development envelope strongly suggests that SRE habitats
within the Proposal are also regionally widespread and well-connected.
There are a number of BIF ranges in the vicinity of the Proposal, which may potentially act as
geographical or climactic barriers to dispersal on a regional scale, however no BIF occurs in the
development envelope. Salt lakes in the vicinity of the Proposal are limited and small and are unlikely
to form significant dispersal barriers for SREs.
Previous flora survey mapped 15 vegetation types that comprise variations of woodlands and
shrublands or heaths (PGV Environmental 2016). These vegetation units were appropriately combined
or modified to reflect the context of SRE invertebrates. We distinguish six SRE habitat types that differ
in their prospectivity for SRE fauna (Table 3). The identified habitats do not exhibit the characteristics
of typical SRE refugia and were ranked from low to not suitable for SRE fauna.
Table 3. Habitat types at the Proposal.
Code
TeW
MmW
MecW
LcW
OmH
OlH

Habitat type
Tall Eucalyptus woodland on red soil over mixed shrubland or occasional patches
of Melaleuca uncinata and spinifex
Medium mallee woodland on red to yellow soils over mixed shrubland or
hummock grassland
Medium Eucalyptus and Callitris woodland on yellow soils over mixed shrubland
Low Callitris woodland on yellow soils
Open heath on yellow soils with scattered mallee and spinifex
Open Leptospermum heath on yellow soils with pea gravel

Area SRE
(ha) Prospectivity
104.2 Low
115.8 Very low
62.9
3.7
575.8
8.3

Very low
Very low
None
None

Tall Eucalyptus woodland (TeW)
These woodlands are generally open and although many animals from the SRE Groups will occur in
this habitat type, it does not represent very suitable habitat for SRE species. Because of its wide
distribution and interconnected nature with other habitat types, it is likely that a high proportion of
species from SRE Groups found in this habitat type will also occur in others, particularly those with
similar characteristics. At the Proposal area, this habitat would provide and retain moisture better than
any other due to its greater canopy cover and significant litter accumulations primarily around the
eucalypts but also around the diverse shrubs. Habitat isolates that could restrict species ranges are not
readily available and species found in this habitat type are expected to be comparably wide-ranging,
with distributions that extend beyond the survey area.
Medium mallee woodland (MmW)
This woodland is the second most common habitat at the Proposal and extends well beyond the
survey boundaries. It is a generally exposed habitat type with predominantly shrubby vegetation or
hummock grassland. Organic matter is not as frequent as in the tall woodlands, confined to
immediately around the bases of eucalypts. This habitat type has a very low prospect for species in
SRE Groups and the groups most likely to occur are mygalomorph spiders (in particular the family
Nemesiidae), pseudoscorpions of the family Olpiidae and scorpions of the genus Lychas. Moisturedependent SRE groups such as snails, isopods, opilionids and millipedes are less likely to occur. It is
expected that species in SRE Groups sampled here will not be SREs because there are no obvious limits
to dispersal in this flat and interconnected landscape.
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Low Callitris woodland (LcW)
This woodland is not common at the Proposal but extends well beyond the survey boundaries. It is a
very exposed habitat type with few shrubs or grasses. Organic matter is confined to a surface layer
around the bases of trees. This habitat has a very low prospect for species in SRE Groups and the
groups most likely to occur are mygalomorph spiders (in particular the family Nemesiidae) and
scorpions of the genus Lychas. It is expected that species in SRE Groups sampled here will not be SREs
because there are no obvious limits to dispersal in this flat and interconnected landscape.
Medium Eucalyptus and Callitris woodland (MecW)
This habitat type is a mix between the medium mallee woodland and low Callitris woodland. It has
more shrubs compared to the medium mallee woodland and this would marginally increase its
prospectivity for SRE Groups. The habitat lacks obvious limits to dispersal and few if any species found
in this habitat are expected to be SREs.
Open heath with scattered mallee and spinifex (OmH)
The open heath is highly exposed and the few SRE Groups occurring here would probably only include
arid-adapted species like mygalomorphs from the family Nemesiidae, pseudoscorpions from the
family Olpiidae and foraging scorpions from the genus Lychas. The scattered mallee would represent
tiny islands of shelter in this exposed and continuous habitat, providing refuge to moisture dependent
groups like snails, millipedes, isopods and bark dwelling pseudoscorpions. Species occurring in this
habitat are almost certainly not SREs.
Open Leptospermum heath (OlH)
The Leptospermum heath was extremely exposed and lacks any litter accumulations or bark. Very few
animals from SRE Groups would be expected to occur here and those that do would not be SREs.

6.2. Invertebrates
At least 30 species from SRE Groups were recorded at the Proposal. Two species was classed as
potential SREs and the remaining 28 were classified as widespread or not SREs (Table 4). A total of 175
animals were recorded, including animals collected alive or dead (exuvia) and records of active or
inactive burrows. The mygalomorph spiders were most diverse with 12 species, followed by scorpions
(5), pseudoscorpions (4), snails (3), terrestrial slaters (2), centipedes (2) and millipedes (2). Twenty-two
higher order identifications were omitted from the final list of recorded species as they could not be
identified to species and are likely to belong to recorded species-level identifications (Appendix 6).
There are 19 ‘new’ species and although they should be treated as such, twelve are unlikely to actually
be new because their morphology matches, or is a very close match to, species from outside of the
Proposal. These affinities would be ascertained through molecular work.

6.2.1. Pseudoscorpions
Pseudoscorpions species exhibit a range of life histories, including species that disperse widely (e.g.
Atemnidae, Chernetidae), those that are arid-adapted and common in low-rainfall areas (e.g. Olpiidae)
and those that are range-restricted and confined to habitats with permanent moisture availability (e.g.
Chthoniidae and Garypidae).

Olpiidae
Olpiidae sp.
The family Olpiidae contains arid-adapted pseudoscorpions in Western Australia (ALA data) that are
mostly considered not to be SRE species. A very juvenile specimen (protonymph) was recorded from
deep eucalyptus bark layers at Site 09. It may be a distinct morphospecies but cannot be identified
further using morphology.
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Table 4. Invertebrates from SRE taxa recorded during the 2017 survey.
Taxonomy
Arachnida
Pseudoscorpiones
Panctenata
Olpiidae
Chernetidae
Sternophoridae
Atemnidae

LowestID

No. of
Animals

Sites

Olpiidae sp.
Chernetidae sp.
Afrosternophorus sp. B05

1
1
7

9
11
9, 11, 12

Oratemnus sp. B10

26

4, 7, 10

2

2

Habitat
types

TeW
MecW
MecW, TeW
MmW, OmH,
TeW

Linear range
(undescribed
Species)

SRE
Status

N/A
N/A
6.6 km

Not SRE
Widespread
Widespread

8.4 km

Widespread

MmW

-

Widespread

Araneae
Mygalomorphae
Barychelidae

Ctenizidae
Dipluridae
Idiopidae

Nemesiidae

Scorpiones
Bothriuridae
Buthidae

Urodacidae
Chilopoda
Geophilida
Chilenophilidae
Mecistocephalidae
Diplopoda
Polydesmida
Paradoxosomatidae
Polyxenida
Polyxenidae
Gastropoda
Stylommatophora
Pupillidae

Malacostraca
Isopoda
Armadillidae

Idiommata sp. B03
(cf. blackwalli)
Synothele sp. B03
(cf. rastelloides)
Conothele sp. B04
Cethegus sp. B01 (cf. fugax)
Aganippe sp. B03
Aganippe sp. B26

1

2

MmW

-

Widespread

1
2
1
19

5
6, 8
10
7

-

Widespread
Widespread
Widespread
Potential³

Gaius sp. B01 (cf. villosus)

11

3, 4, 6, 7,
8, 10, 12

-

Widespread

Gaius sp. B06
Aname sp. B15 (black)

1
5

1.6 km

Widespread
Widespread

Aname sp. B16 (big yellow)

29

8.5 km

Widespread

Aname sp. B30 (white)
Aname sp. B31 (mottled)

4
1

8
2, 4, 6
1, 2, 3, 5,
9, 11
3
7

TeW
LcW, OmH
OmH
TeW
LcW, MecW,
MmW, OmH,
TeW
LcW
MmW, OmH
MecW, MmW,
OmH, TeW
MmW
TeW

-

Widespread
Widespread

Cercophonius michaelseni
Isometroides vescus
Lychas splendens
Lychas annulatus
Urodacus sp. B13
(cf. armatus)

1
1
1
3

9
7
5
4, 6, 8

TeW
TeW
TeW
LcW, OmH

6

5, 9

TeW

-

Widespread

Sepedonophilus sp. B06
Mecistocephalus sp. B10

3
8

7, 9, 10
5, 9

OmH, TeW
TeW

-

Widespread
Widespread

Antichiropus sp.

2

4, 9

OmH, TeW

N/A

Potential5

Polyxenidae sp.

5

7, 10

OmH, TeW

N/A

Not SRE

Pupoides contrarius
Gastrocopta bannertonensis
Pupoides adelaidae

1
2
4

5
7
7

TeW
TeW
TeW

N/A
N/A
N/A

Not SRE
Not SRE
Not SRE

Acanthodillo sp. B22
Acanthodillo sp. B23

3
1

1
12

OmH
MecW

N/A
N/A
N/A
N/A

-

Not SRE
Not SRE
Not SRE
Not SRE

Widespread
Widespread
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Chernetidae
Chernetidae sp.
A very juvenile specimen (protonymph) was recorded from deep eucalyptus bark layers at Site 11.
Species of Chernetidae use phoresy, a mechanism by which one species transports another, to
disperse (e.g. Gabbutt 1970). It is very possible that this species is phoretic on flies and beetles.
Considering its likely dispersal capability, this species is probably widespread and not of conservation
concern.

Sternophoridae
Afrosternophorus sp. B05
Sternophorid pseudoscorpions are easy to recognise because of the pseudosternum between the leg
coxa; a unique feature that distinguishes them from all other pseudoscorpions (Harvey 1985).
Afrostenophrus occurs widely in the Pilbara bioregion (ALA 2017) and may be diverse at the species
level, although there is no taxonomic revision and species delimitation is difficult. Specimens are
typically collected from dry leaf litter at the base of Eucalyptus trees, or dry bark debris. All specimens
in the current survey were collected from deep, dry leaf litter at the base of Eucalyptus trees. This may
be a new species of Afrosternophorus but based on biological characteristics (occurrence in widely
occurring ephemeral and dry microhabitats) this is probably a widespread species and not of
conservation concern.

Atemnidae
Oratemnus sp. B10
One species of Oratemnus was collected from deep and surface litter at a total of three sites (4, 7 and
10). There is currently no taxonomic framework for this genus but specimens are commonly collected
from ephemeral habitats such as under tree bark and often collected during fauna surveys in arid
Western Australia. These pseudoscorpions use phoresy, a mechanism by which one animal transports
another, to disperse between habitats then they become unsuitable. Oratemnus species are likely to be
phoretic on flies and beetles, disperse between ephemeral habitats, and are currently considered
widespread fauna. The species present at the Proposal is not of conservation concern.

6.2.2. Trapdoor Spiders
Mygalomorph spiders represent a lineage that has a high proportion of SRE species (Harms and
Framenau 2013; Castalanelli et al. 2014) and we discuss the species collected at the Proposal below. A
plate of some spiders from the Proposal is provided as Appendix 7.

Barychelidae
Idiommata sp. B03 (cf. blackwalli)
Two female specimens belonging to this genus were collected from deep leaf litter at Site 2 in medium
mallee woodland. It superficially resembles the widespread species Idiommata blackwalli but differs in
some morphological characters and although possibly the same species, it should be treated as new
until molecular work is conducted. Specimens of this genus with an affinity to blackwalli have been
collected in the broad vicinity of the Proposal from prospective SRE habitat (BIF ridges) at Helena
Aurora Range and Mt Geraldine. The specimens at the Proposal were collected from habitat with a
very low prospectivity for SREs and this species is therefore not of conservation concern.

Synothele sp. B03 (cf. rastelloides)
A single female of this very diverse spider genus were collected at Site 2 in medium mallee woodland.
Like Idiommata, it constructs highly cryptic burrows at the base of rock boulders or in deep litter and
the lid opening is camouflaged with soil or debris. The specimen morphologically very similar to
animals from Ularring Hematite, Mt Forrest and Helena Aurora Range, but in the absence of molecular
work should be treated as a new species. This spider genus is widespread in Australia and included
mostly undescribed species, many of which have very short ranges (Raven 1994, Castalanelli et al.
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2014). Synothele sp. B03 was collected from a habitat with very low prospectivity for SREs and is
therefore not of conservation concern.

Ctenizidae
Conothele sp. B04
This genus is diverse in the Pilbara and Goldfields bioregions and there are many undescribed species
with potentially short ranges (Castalanelli et al. 2014). A single female specimen of an undescribed
species was collected at Site 5 in tall Eucalyptus woodland and morphologically is very similar to an
animal from Ularring Hematite (e.g. eye pattern and female genitalia). Without molecular work this
specimen should be treated as a new species. At least some Conothele species are potential SREs
although comparably little is known about these trapdoor spiders. It was collected in habitat type with
low prospectivity for SREs and is therefore not of conservation concern.

Dipluridae
Cethegus sp. B01 (cf. fugax)
Specimens at the Proposal are morphologically indistinguishable from those of nearby projects. DNA
sequence data generated for specimens from the nearby Helena Aurora Ranges demonstrate that this
is a widespread species. Genetically similar specimens (7.8% pairwise sequence divergence) are known
from the Ularring Hematite Project (Bennelongia 2011), 40 km north of the Proposal. This species was
collected from low and very low prospectivity sites at the Proposal and probably widespread and not
of conservation concern. Molecular work is recommended to improve certainty of the morphological
designation.

Idiopidae
Aganippe sp. B03
This species was collected from a single location (Site 10) in the pipeline, 4.7 km south-west of the
infrastructure/pits. The morphology, namely the eye pattern, cuspules, abdominal sigillae and female
genitalia, align this with the same species known from over 40 km north (Ularring), although molecular
work is required to confirm this. This species occurs in open heath with scattered mallee and spinifex,
which is not prospective for SREs. This species is not of conservation concern.

Aganippe sp. B26
Clustered burrows of a new Aganippe species were recorded at Site 7. Three burrows were excavated
and yielded two males and one female with a brood of roughly 25 spiderlings. Given the suspected
short-range endemism of many Aganippe species (Castalanelli et al. 2014) and pattern of occurrence
this species was classed as a Potential SRE (morphological characters). Although recorded in a very
extensive habitat with a low prospect for SREs, the clustering of burrows suggest this species may have
limited dispersal capabilities. Given the collection habitat is regionally common and well-connected, it
is considered likely that Aganippe sp. B26 is more widespread and as it occurs outside the impact areas
of the Proposal it is not significantly threatened by the mine development.

Gaius sp. B01 (cf. villosus)
This large trapdoor spider belongs to the Gauis villosus species complex and is easy to recognise in the
field by virtue of the burrows that have large trapdoors with characteristic twig lines. It is a common
morphospecies and eleven specimens were recorded from seven sites, spanning a wide area and all
habitat types at the Proposal. This morphospecies is clearly widespread and not of conservation
concern. Its affinity to villosus should be confirmed via molecular work.

Gaius sp. B06
A single specimen with some morphological similarity to Gaius sp. B01 was recorded from the edge of
Site 8 in the adjacent habitat type open heath with scattered mallee. This record from a nonprospective SRE habitat indicates this species is not of conservation concern.
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Nemesiidae
Aname sp. B15 (black) and Aname sp. B16 (big yellow)
Aname is a very diverse but taxonomically poorly documented genus in Western Australia that is
thought to have a high proportion of range-restricted species (Harvey et al. 2012; Castalanelli et al.
2014). Aname B15 is found by looking for small piles of dirt and a hidden burrow, whilst the burrows
of Aname B16 resembles Aname mellosa with an open, vertical burrow and web in the entrance. Five
specimens of Aname B15 were collected across three locations (sites 2, 4, 6) and 29 specimens of
Aname B16 were collected across seven sites. Both species morphologically match respective species
from Mulga Rocks, ca. 300 km east, although molecular work would be needed to confirm these
affinities. Both species were collected in multiple habitats at the Proposal ranging from low to nonprospective and are therefore likely to be widespread and not of conservation concern. This is
especially the case for Aname sp. B16 given its ubiquitous collection across the Proposal area.

Aname sp. B30 (white)
This species was collected as a singleton and is quite distinct from others at the Proposal having a very
dark anterior, amongst other characters. It was recorded from Site 3 in medium mallee woodland and
is not of conservation concern. It is possibly related to one of the other species recorded at the
Proposal, however molecular techniques would be required to confirm this.

Aname sp. B31 (mottled)
This new species closely resembles Aname sp. B15 but slight differences in abdomen pattern, cuspules
and body proportions suggested it was either a new species or potentially a juvenile male of Aname
sp. B15. This specimen was collected in low prospect habitat and is not of conservation concern.
Molecular work is recommended to elucidate its relationship to other species.

6.2.3. Scorpions
Bothriuridae
Cercophonius michaelseni
This scorpion is found on the coastal plain, the Wheatbelt and goldfields of WA. Although it appears as
a habitat generalist, it is actually locally restricted to areas with a deep litter layer (Smith 1995). It is not
a SRE.

Buthidae
Isometroides vescus
This scorpion is a habitat generalist with records in the southwest, Wheatbelt and goldfields regions. It
is a not a SRE species and not of conservation concern. It is collected frequently during fauna surveys
in south-western Australia.

Lychas annulatus
This scorpion is a habitat generalist with records in the southwest, Wheatbelt and goldfields regions. It
is a not a SRE species and not of conservation concern. It is collected frequently during fauna surveys
in south-western Australia.

Lychas splendens
This scorpion is a habitat generalist with records in the southwest, Wheatbelt and goldfields regions. It
is a not a SRE species and not of conservation concern. It is collected frequently during fauna surveys
in south-western Australia.

Urodacidae
Urodacus sp. B13 (cf. armatus)
This species is morphologically part of the Urodacus armatus species complex and molecular work is
required determine its affinity. It was recorded from two sites (5 and 9), both with tall Eucalyptus
woodland. Although no burrows were observed elsewhere at the Proposal, further survey would likely
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find them throughout. This species occurs in a habitat that extends far beyond the Proposal and is not
of conservation concern.

6.2.4. Soil Centipedes
The taxonomy of centipedes in Australia is not well resolved, although an online key to families and
some genera is available (Colloff et al. 2005). At the Proposal and nearby projects, these centipedes
are usually only collected from deep soil and bark layers around various Eucalyptus species. Although
these ecological attributes (moisture-dependence, preference for sheltered habitats) indicate they may
be SREs, they are often recorded in all habitats with Eucalyptus that produce bark.

Chilenophilidae
Sepedonophilus sp. B06
A total of three specimens were collected across three locations at the Proposal (sites 7, 9 and 10) in
tall Eucalyptus woodland and open heath with scattered mallee. There is no taxonomic framework for
Sepedonophilus in Australia, although these specimens appear to represent a single, new
morphospecies. We currently consider this morphotype to be widespread but note that this could be
a cryptic species complex that could only be untangled using genetic studies.

Mecistocephalidae
Mecistocephalus sp. B10
A total of eight specimens in the centipede genus Mecistocephalus were collected across two sites at
the Proposal (sites 5 and 9). There is no taxonomic framework for Mecistocephalus in Australia and
species identifications based on morphology are not possible, although the collected specimens were
very similar to a morphotype that occurs at Ularring, ca. 40 km north (previously called Ribautia sp.
B01). All Mecistocephalus specimens were excavated from deep leaf litter and decaying bark at the
roots of tall Eucalyptus trees and there are very few obvious limits to dispersal of such species in this
extensive habitat type. We currently consider this morphotype to be widespread but note that this
could be a cryptic species complex that can only be untangled using genetic studies.

6.2.5. Millipedes
Paradoxosomatidae
Antichiropus sp.
One juvenile specimen and an exuvia of an adult female from the genus Antichiropus were collected
from two locations at the Proposal in tall Eucalyptus woodland and open heath with scattered mallee.
They cannot be identified to species level based on morphology, but may belong to one of several
species recorded in the vicinity of the Proposal identified in desktop review (Section 4.2). The most
likely candidate is Antichiropus westi; this species is a habitat generalist and classed as not a SRE. It has
been recorded in shrubland habitat from as close as 300 m south of the Sandy Ridge pipeline. Other
congeners recorded in the search area have been recorded in leaf litter but appear to be associated
with rocky hills (Car and Harvey 2014). Further sampling during wet conditions to collect mature male
specimens or genetic analysis could further clarify the species affinity of specimens collected at the
Proposal, which were recorded inside the Proposal footprint from low and non-prospective habitat.
The collection habitat of these specimens is well represented both within the Proposal and regionally.
This species is very unlikely to be significantly impacted by proposed developments.

Polyxenida
Polyxenidae sp.
These are arid-adapted millipedes that are very common in dry leaf litter and low vegetation. Species
identification in this fauna is not possible due to a lack of taxonomic resolution but species in this
fauna are generally considered widespread and dispersal-prone (Car et al. 2013). The five specimens
collected here probably belong to a widespread species.

6.2.6. Land Snails
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The taxonomy of land snails in Western Australia is moderately well resolved and it is possible to
identify most groups to morphospecies level.

Pupillidae
Pupoides adelaidae
This is a widespread species collected from one site at the Proposal and is known from the WA
Wheatbelt through to NSW. It is not of conservation concern.

Pupoides contrarius
This species is recorded across Australia and is not of conservation concern.

Gastrocopta bannertonensis
This was a very common land snail species and one dead shell was collected from one site at the
Proposal. All animals were dead-taken and collected from dry leaf litter in multiple habitats (BIF
ridges, Eucalyptus woodlands and dry flood plains). There are records of this species in Victoria and
south-western Australia (ALA 2017) and this species is clearly widespread, as are most other
Gastrocopta species (Whisson and Köhler 2013).

6.2.7. Slaters
Four slaters from the family Armadillidae were collected at the Proposal. There is no taxonomic
framework for isopods in Western Australia although Judd and Horwitz (2003) pointed out the high
species diversity, local endemism and habitat specialisation in the south-west of Western Australia.
The distribution of species appears to be influenced by rainfall gradients, availability of organic matter
and physical characteristics of the landscape.

Armadillidae
Acanthodillo sp. B22 and Acanthodillo sp. B23
Both species appear to be new and possibly only represent one species. They are also quite similar to
one from Mulga Rocks ca. 300 km east, but molecular work is required to confirm these questions.
Three animals of B22 were recorded from site 3 (open heath with scattered mallee) and one of B23
from site 12 (medium Eucalyptus-Callitris woodland). All were recorded from deep soil below
Eucalyptus and very dry conditions severely hampered collections. Further survey during wet weather
assisted by pit trapping would logarithmically improve the collection of this group, which would most
certainly find they occur across the landscape at the Proposal. The two species were recorded in very
low and non-prospective habitat suggesting they are probably widespread and not of conservation
concern.

6.3. Potential SRE Species
As described above, Aganippe sp. B26 and Antichiropus sp. were classified as Potential SREs and may
have relatively small distributions, although based on collection habitats, both are likely to occur more
widely outside the development envelope. A single species in each of these genera at Sandy Ridge
also indicates these two species are unlikely to be SREs when compared with the higher richness
observed in the region, predominantly associated with ironstone ranges (Figure 4).
Antichiropus sp. was recorded from two sites in proposed impact areas. These sites correspond to two
habitat types, tall eucalypt woodland and open heath with scattered mallee, which occur widely both
within the development envelope outside impact areas and externally across the region. The
classification of Antichiropus sp. as a Potential SRE is based on the high proportion (almost all) of SRE
species in the genus. Regardless of whether the specimens from the Proposal belong to a described
species that has been recorded in the vicinity (e.g. Antichiropus westi) or an undescribed species,
habitat information strongly indicates that the same species will occur outside the development
envelope.
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Figure 4. Records of the genera Aganippe and Antichiropus from Sandy Ridge and the wider region.
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The trapdoor spider Aganippe sp. B26 was collected outside the impact area, although within the
development envelope. The classification of this species was based on the clustering of burrows within
a small patch at a single site, as well as the high proportion of SRE species within the genus Aganippe.
Despite possibly having a small distribution, it was recorded in tall eucalyptus woodland that is
regionally common and more or less contiguous. It is considered likely that Aganippe sp. B26 occurs
patchily across its distribution, but is almost certain to occur outside the development envelope.

7. RISK ASSESSMENT FOR TAXA IN SRE GROUPS
No listed invertebrates were recorded at the Proposal and among SRE Groups, 28 of the 30 recorded
species are considered to be widespread (they have, or based on the extent of habitat are likely to
have, larger ranges than the threshold for classification as SREs). No confirmed SREs were recorded
during this survey. Two Potential SRE species were recorded and may have relatively small
distributions. However, based on the extent and connectivity of the habitats from which each species
was collected, both Potential SREs are likely to occur more widely beyond the development envelope.
None of the listed species that occur regionally, Ogyris subterrestris petrina, Jalmenus aridus, Aganippe
castellum and Kwonkan moriartii, were recorded at the Proposal and, as concluded in the desktop
review, it is unlikely they occur there, although typical habitat exists at the Proposal for the former
three species (tall Eucalyptus woodland).
The Proposal has a lower diversity of invertebrates in SRE Groups compared with nearby BIF
formations in the southern Goldfields that are highly prospective for SREs (Table 5). At the Proposal,
11 species are only known from single sites, which may reflect low sampling intensity, but eight of
these 11 species appear likely to have been recorded in other surveys in the subregion.
Table 5. Comparison of the proportion of Potential and Confirmed SRE species between regional
studies in different habitats.
Assessment

Sandy Ridge1
J5 and Bungalbin2
Mt Forrest3
Mt Henry4
Mummaloo5
6

Ularring

Habitat

Woodland, shrubland
BIF, breakaways, woodland,
plains
BIF, laterite, drainage lines,
stony plains/slopes
Rocky hills, minor drainage
lines
Woodland, shrubland
Rocky hills, woodland,
plains, rock outcrop

No. of SRE Group
species

Proportion of Confirmed/Potential SREs (%)
SRE
Potential SRE

30

0.00

6.67

80

2.00

64.00

66

1.52

28.79

61

11.48

24.59

54

0.00

25.93

57

0.00

33.33

1

This assessment; 2Bennelongia 2016; 3Bennelongia unpublished data; 4Bennelongia 2013; 5Bennelongia 2012; 6Bennelongia
2011.

SRE habitats at Sandy Ridge are widespread and have low overall prospectivity for SRE species.
Habitats within the development envelope are well-connected to analogous habitats that occur
externally. Given the small proposed extent of impact at Sandy Ridge, low number of likely SRE
species (although many species in SRE Groups occur) and widespread habitats present, it is considered
the Proposal will have minimal impact on SRE fauna in the local region. Similarly, the two Potential SRE
species are highly likely to occur outside the development envelope and will not be threatened by the
Proposal.

8. CONCLUSIONS
This assessment used desktop review and field survey to determine the prospectivity of habitats in the
development envelope for SRE and listed invertebrate species, determine the likelihood that SRE and
listed invertebrate species occur at the Proposal and evaluate the likely level of impact from proposed
developments to SRE and listed invertebrate species.
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Literature review and searches of museum and online databases yielded 164 species belonging to SRE
Groups that have been recorded in the area of the Proposal (ca. 10,000 km2, defined by 29.886°S,
119.559°E and 30.812°S, 120.627°E). Although the high number of recorded species demonstrates the
richness of SRE Group fauna in the Goldfields, it is emphasised that most species in SRE Groups are in
fact widespread.
A total of 175 specimens belonging to at least 30 species in seven SRE Groups were recorded in field
survey. Mygalomorph spiders were most diverse with 12 species, followed by scorpions (5),
pseudoscorpions (4), snails (3), terrestrial slaters (2), centipedes (2) and millipedes (2). One
mygalomorph was classed as a potential SRE based on morphological characters and no species were
classified as Confirmed SREs.
The key results of the assessment are:
• Five habitat types comprising various woodlands and heaths are present at the Proposal. All
have good connectivity, extend far beyond the Proposal and at best have low prospectivity for
SRE species. There are no obvious barriers to dispersal at or near the Proposal;
• None of the four listed terrestrial invertebrate species from this DPAW region were recorded,
although suitable habitat is present (tall Eucalyptus woodlands); and
• A relatively low diversity of invertebrates from SRE Groups was recorded at the Proposal. The
majority of recorded species are either widespread or not SREs.
• Two Potential SRE species were recorded but based on habitat are highly likely to occur
outside the development envelope.
SRE surveys in the vicinity have recorded highly diverse communities associated with BIF ranges, such
as the Helena-Aurora Conservation Park (130 species; Bennelongia 2016), Ularring (57 species;
Bennelongia 2011), Mummaloo (54 species; Bennelongia 2012), Mount Henry (61 species; Bennelongia
2013) and Mount Forrest (66 species; Bennelongia 2014). The proposed Sandy Ridge Facility does not
contain BIF or other rock outcrop habitat.
In summary, a modest community of species in SRE Groups was recorded at the Proposal and all
collected species are highly likely to have ranges wider than the development envelope of the
Proposal. Given the small extent of the Proposal and also considering the overall richness in the
vicinity, the Proposal is highly likely to have minimal impact on SRE communities in this area.
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Appendix 1. Higher order identifications omitted from the final desktop
review species list.
Number of Records
(Abundance)

Higher Classification

Lowest Identification

Arachnida
Araneae
Araneomorphae
Selenopidae
Mygalomorphae
Actinopodidae
Barychelidae

Karaops `sp. indet.`

1

Missulena `sp. indet.`
Barychelidae `sp. indet.`
Idiommata `cf. blackwalli`
Idiommata `sp. indet.`
Synothele `sp. indet.`
Synothele sp.
Cethegus `sp. indet.`
`Anidiops?` `sp. indet.`
Aganippe `sp. indet.`
Aganippe sp.
Anidiops `sp. indet.`
Arbanitinae `sp. indet.`
Eucyrtops `sp. indet.`
Gaius `sp. indet.`
Idiosoma `sp. indet.`
`Proshermacha` `sp. indet.`
`Proshermacha` sp.
Aname `mainae?`
Aname `sp. indet.`
Aname `sp. tepperi group or relative`
Kwonkan `sp. indet.`
Teyl `sp. indet.`
Yilgarnia `sp. indet.`

3
3
1
9
8
1
7
2
22
1
11
3
1
3
1
1
6
1
10
6
1
6
1

Pseudoscorpiones sp.
Chernetidae `sp. indet.`
Austrochthonius `sp. indet.`
Synsphyronus `sp. indet.`
Amblyolpium `sp. indet.`
Geogarypus `sp. indet.`
Austrohorus `sp. indet.`
Austrohorus sp.
Beierolpium `sp. indet.`
Beierolpium 8/3 `sp. indet.`
Beierolpium 8/4 `sp. indet.`
Beierolpium 8/4 sp.
Indolpium `sp. indet.`
Olpiidae `sp. indet.`
Olpiidae sp.

12
36
3
5
2
8
23
15
15
2
33
1
21
17
5

Cercophonius `sp. indet.`
Buthidae `sp. indet.`
Isometroides `sp. indet.`
Lychas sp.
Urodacus `sp. indet.`

1
2
13
1
6

Chilopoda sp.

1

Orphnaeus `sp. indet.`
Geophilidae sp.
Geophilida `sp. indet.`

1
1
1

Scolopendrida sp.
Cryptops `sp. indet.`

18
2

Lithobiomorpha sp.

1

Scutigeromorpha sp.

4

Diplopoda sp.

1

Dipluridae
Idiopidae

Nemesiidae

Pseudoscorpiones
Chernetidae
Chthoniidae
Garypidae
Garypinidae
Geogarypidae
Olpiidae

Scorpiones
Bothriuridae
Buthidae

Urodacidae
Chilopoda
Geophilida
Oryidae
Geophilidae
Scolopendrida
Cryptopidae
Lithobiomorpha
Scutigeromorpha
Diplopoda
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Higher Classification

Number of Records
(Abundance)

Lowest Identification

Polydesmida
Paradoxosomatidae

Polydesmida sp.
`Antichiropus?` `sp. indet.`
Antichiropus `sp. indet.`
Antichiropus sp.

1
1
72
45

Gastropoda sp.
?Punctidae gen. indet. `sp. nov.`
Pupoides sp.

2
1
1

Scutigerellidae sp.

1

Isopoda sp.
Armadillidae sp.
Buddelundia sp.
Philosciidae sp.

38
5
5
73

Gastropoda
Punctidae
Pupillidae
Symphyla
Cephalostigmata
Scutigerellidae
Malacostraca
Isopoda
Armadillidae
Philosciidae

Appendix 2. Previous records of species from SRE Groups in the vicinity
of the Proposal.
The search area was defined by 29.886°S, 119.559°E and 30.812°S, 120.627°E.
Higher
classification
Arachnida
Araneae
Araneomorphae
Selenopidae
Mygalomorphae
Actinopodidae

Lowest Identification

No. of Records
(Abundance)

Comments

Karaops jarrit

2

Missulena `MYG045`
Missulena `sp. 24?`
Missulena `sp. B09`
Missulena `sp. B11`
Aurecocrypta `chichester`
Aurecocrypta `sp. B02`
Aurecocrypta `sp. B06`
Idiommata `sp. B02 (cf. blackwalli)`

1
1
1
1
1
2
3
1

Mandjelia `sp. B02`

1

Synothele `MYG278`
Synothele `sp. B03`
Synothele `sp. B13`
Synothele howi

2
7
3
3

Ctenizidae

Conothele sp. B04

1

Dipluridae

Cethegus `cf. fugax sp. B01`
Cethegus `fugax spp. group`
Cethegus `sp. B07 (sp. nov.)`
Aganippe `MYG064`
Aganippe `MYG239`
Aganippe `MYG240`
Aganippe `MYG256`
Aganippe `proto-idiosoma race`
Aganippe `sp. B03`
Aganippe `sp. B18`
Aganippe `sp. B19`

31
5
10
1
1
1
4
1
9
3
3

Aganippe castellum

6

Endangered; disjointed populations occur across Avon
Catchment. Unlikely to occur in development envelope (Avon
Catchment Council 2007)

Anidiops `sp. B10`
Anidiops `sp. B11`
Anidiops `sp. B12`

5
2
2

Genus contains widespread species as well as undescribed,
likely range-restricted species (Bennelongia 2016)

Eucyrtops `MYG150`

3

Gaius `sp. B01 nr villosus`
Gaius `sp. B05`
Idiosoma `MYG475 koolyanobbing`

16
1
2

Barychelidae

Idiopidae

Widespread in southwest WA (Crews and Harvey 2011)

Genus likely to have SRE species (Miglio et al. 2014)

Genus contains range-restricted species (Castalanelli et al.
2014).
If I. blackwalli then widespread throughout WA (ABRS 2009).
Genus has habitat specialists and range-restricted species
(Raven 1994).
Genus has many range-restricted species (Raven 1994;
Castalanelli 2014).
Likely SRE from Bungalbin (BIF). Unlikely to occur at Proposal.
Genus has many undescribed species, some may be SRE
(Castalanelli et al. 2014).
Habitat specialists may be SREs.

Genus with a significant number of SREs (Castalanelli et al.
2014; Framenau et al. 2008).

Unresolved at genus and species levels; contains a significant
number of SREs (Castalanelli et al. 2014; Bennelongia 2016).
Species taxonomy unresolved, but most species appear to be
widespread (Framenau et al. 2008)
Genus contains confirmed SREs (Bennelongia 2016)
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Higher
classification
Nemesiidae

Theraphosidae
Pseudoscorpiones

Lowest Identification
`Proshermacha` `MYG469`
Aname `MYG279`
Aname `MYG386`
Aname `sp . Nov. Helena-Aurora
Range`
Aname `sp. B20`
Aname `sp. B21`
Aname `sp. B22`
Aname `sp. B23`
Aname `sp. B24`
Aname `sp. B25`
Aname mainae
Chenistonia `tepperi sp. group`
Kwonkan `MYG175`
Kwonkan `MYG272`
Kwonkan `MYG416`
Teyl `MYG021`
Teyl `sp. B01`
Yilgarnia `MYG272`
Yilgarnia `sp. B01`
Yilgarnia `sp. B03`
Selenotholus foelschei

No. of Records
(Abundance)
2
1
4

3
1
9
1
1
1
3
14
2
1
1
2
1
1
6
1
2

Atemnidae `sp. indet.`

1

Cheiridiidae
Chernetidae

Cheiridiidae `sp. indet.`
`PSEAAD` `PSE076`
Chernetidae `mt gibson 3`
Chernetidae `sp. 1`
Chernetidae `sp. 2`
Chernetidae `sp. B11`
Conicochernes `PSE024`
Nesidiochernes `sp. indet.`
Austrochthonius `pilbara`
Austrochthonius `similis`
Synsphyronus `sp. B04`
Synsphyronus `sp. B05`
Synsphyronus `sp. B06`
Synsphyronus mimulus
Amblyolpium `PSE077`
Geogarypus taylori
Austrohorus `sp. B08`
Beierolpium 8/3 `sp. B02`
Beierolpium 8/4 `sp. B02`
Beierolpium 8/4 `sp. B03`
Beierolpium 8/4 `sp. B14`
Beierolpium 8/4 lge `sp. indet.`
Beierolpium 8/4 small `sp. indet.`
Euryolpium `sp. indet.`
Indolpium `sp. B06`
Indolpium `sp. B22`
Indolpium `sp. B23`
Indolpium `sp. B24`
Afrosternophorus `sp. indet.`

5
2
1
2
15
5
15
3
22
9
4
1
1
20
3
4
1
1
50
1
3
2
1
1
14
9
2
2
12

Cercophonius michaelseni
Isometroides `goldfields 1`
Isometroides `sp. B01`
Isometroides vescus
Lychas `adonis` ms
Lychas `annulatus group`
Lychas `jonesae?`
Lychas `splendens`
Lychas annulatus
Lychas jonesae
Urodacus `armatus`
Urodacus `gibson 2`
Urodacus `koolyanobbing 3`
Urodacus `koolyanobbing 4`

2
6
1
14
13
7
2
30
12
18
1
4
10
1

Garypidae

Garypinidae
Geogarypidae
Olpiidae

Sternophoridae
Scorpiones
Bothriuridae
Buthidae

Urodacidae

See Aname (synonym)

1

Atemnidae

Chthoniidae

Comments

Aname is paraphyletic and contains many undescribed
species including habitat specialists and likely SREs
(Castalanelli et al. 2014; Bennelongia 2016)

Recorded throughout WA and SA (ABRS 2009)
Contains undescribed and potential SRE species (Main 2012).
Paraphyletic, may contain undescribed SREs (Castalanelli et al.
2014).
Paraphyletic, may contain undescribed SREs (Castalanelli et al.
2014).
May contain undescribed SREs (Framenau et al. 2008;
Castalanelli et al. 2014).
Widespread (ABRS 2009).
Family unlikely to contain SREs except troglobites; two
widespread species occur in the region (Alexander et al. 2014;
ABRS 2009).
Family unlikely to contain SREs (Harvey 2013).

Many chernetid species phoretic on flying insects (Gabutt
1970) and are widespread, except some island and troglobitic
species (Harvey 2010).

Widepsread (WAM data)
Widepsread (WAM data)
Genus recorded throughout region but species-level
taxonomy unresolved; species recorded from rocky habitats
often SRE (Harvey 2012).
Widespread (Harvey 1987).
Potential but unlikely SRE (Bennelongia 2016).
Widespread (ABRS 2009).
Potential SRE (Bennelongia 2016).

Genus may contain some SRE species (Bennelongia 2016).

Potential SRE.
Some species may be confined to geological features and
may be SRE (WAM data; Bennelongia 2016).
Unlikely to contain SRE species.
Widespread (ABRS 2009)
Further taxonomy required to determine if genus contains
SREs.

Genus unlikely to contain SRE species.

Genus may contain SRE species.
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Higher
classification

Chilopoda
Geophilida
Chilenophilidae
Mecistocephalidae

Oryidae
Scolopendrida
Cryptopidae
Diplopoda
Polydesmida
Paradoxosomatidae

Spirostreptida
Iulomorphidae

Gastropoda
Camaenidae

Punctidae

Pupillidae

Placostylidae

Succineidae
Malacostraca
Isopoda
Armadillidae

Philosciidae

Urodacus `laverton 5` ms
Urodacus `novaehollandiae?`
Urodacus `sp. B11`
Urodacus `sp. nov.`
Urodacus armatus
Urodacus novaehollandiae

No. of Records
(Abundance)
1
3
2
2
2
4

Ribautia `sp. B01`
Sepedonophilus `sp. indet.`
Mecistocephalidae `sp. indet.`
Mecistocephalidae sp.
Mecistocephalus `mt gibson 3`
Mecistocephalus `sp. indet.`
Orphnaeus `mt gibson 3`

4
2
1
1
1
26
2

Geophilid taxonomy unresolved. Group may contain SRE
species. Genetic analyses required to elucidate species and
ranges.

Cryptops `sp. B45`

1

Potential SRE. Further taxonomic resolution of Cryptops
required.

Antichiropus framenaui
Antichiropus kealleyi
Antichiropus lacustrinus
Antichiropus westi

22
5
1
21

All species except westi are confirmed SREs (Car and Harvey
2014).

Atelomastix `mt gibson 1`
Atelomastix `sp. indet.`
Atelomastix `Yendilberrin
Manning)`
Atelomastix bamfordi

1
12

Lowest Identification

(=Mt

8

Comments

Widespread (ABRS 2009).
Widespread (ABRS 2009).

All species considered SRE (Edwards and Harvey 2010).

14

Sinumelon `cf. tarcoolanum`

86

Sinumelon kalgum

9

Westralaoma `cf. aprica`
Westralaoma aprica
Westralaoma experta
Gastrocopta bannertonensis
Pupilla australis
Pupoides `aff. beltianus`
Pupoides adelaidae
Pupoides myoporinae
Bothriembryon `aff. sedgwicki`
Bothriembryon `Marda` n.sp.
Bothriembryon `sp. B01`
Bothriembryon `sp. nov. Marda`
Succinea sp.

65
40
2
23
7
12
24
5
91
71
2
39
2

?Acanthodillo (nr cubaris) `sp. B03`
Acanthodillo `sp. B04`
Acanthodillo `sp. B17`
Armadillidae `EE1479S`
Armadillidae gen. indet. sp. nov. A
Armadillidae gen. indet. sp. nov. C
Buddelundia `39`
Buddelundia `71` (SJ)
Buddelundia `cf. frontosa`
Buddelundia `sp. B10`
Buddelundia `sp. B17`
Buddelundia `sp. B61`
Buddelundia `sp. B63`
Buddelundia `sp. B64`
Buddelundia `sp. B65`
Buddelundia `sp. nov. A`
Buddelundia frontosa
Cubaris `sp. nov.`
Laevophiloscia `1479`
nr Laevophiloscia `sp. B01`
Philosciidae `sp. B32`

4
6
7
2
1
4
17
14
5
3
33
1
8
1
10
2
3
3
6
1
4

Many camaenid land snails are SREs. Genus contains both
widespread and range-restricted species (Solem 1997).
Sinumelon kalgum has a relatively small distribution.
All species known or likely to be widespread; family may
contain some range-restricted species (ABRS 2009).

All species known or likely to be widespread, although a few
species may be regionally endemic (Whisson and Köhler
2013).

Contains known and undescribed SRE species (Breure and
Whisson 2012).
Widespread (ABRS 2009).

The taxonomy of terrestrial isopods is underdeveloped
although it is highly likely that many species are SREs (Harvey
2002).
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Higher
classification
Platyarthridae

Lowest Identification
Philosciidae `sp. B33`
Trichorhina `1510`
Trichorhina `sp. B11`
Trichorhina `sp. B26`
Trichorhina `sp. B27`
Trichorhina `sp. nov. A`
Trichorhina `sp. nov. B`

No. of Records
(Abundance)
1
2
2
2
1
1
2

Comments
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Appendix 3. Regional records of SRE taxa and ironstone ranges.
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Appendix 4. Site details and sampling effort.
Principal

Habitat

Habitat
Description

Slope

Site

Date

Landform

Acronym

Angle

Aspect

01

9/05/2017

Sandplain

OmH

Open heath on yellow soils with scattered mallee and spinifex

Flat

N

02

9/05/2017

Sandplain

03

9/05/2017

Sandplain

MmW

Medium mallee woodland on red to yellow soils over mixed shrubland or hummock grassland

Flat

-

MmW

Medium mallee woodland on red to yellow soils over mixed shrubland or hummock grassland

Flat

S

04

9/05/2017

Sandplain

OmH

Open heath on yellow soils with scattered mallee and spinifex

Flat

-

05

10/05/2017

Sandplain

TeW

Tall Eucalyptus woodland on red soil over mixed shrubland or occasional patches of Melaleuca uncinata and spinifex

Flat

-

06

10/05/2017

Sandplain

OmH

Open heath on yellow soils with scattered mallee and spinifex

Flat

NW

07

10/05/2017

Sandplain

TeW

Tall Eucalyptus woodland on red soil over mixed shrubland or occasional patches of Melaleuca uncinata and spinifex

Flat

-

08

10/05/2017

Sandplain

LcW

Low Callitris woodland on yellow soils

09

11/05/2017

Sand Dune

TeW

Tall Eucalyptus woodland on red soil over mixed shrubland or occasional patches of Melaleuca uncinata and spinifex

10

11/05/2017

Sandplain

OmH

Open heath on yellow soils with scattered mallee and spinifex

11

11/05/2017

Sandplain

MecW

12

11/05/2017

Sandplain

MecW

Site

Shade
Cover

Fire
History

Mixed littersoil samples

0 to 1cm

1 to 5cm

>5cm

Litter
Index

01

40%

5 yrs

2

94.5

5

0.5

28.5

0

30°20’23.0”

120°04’55.0”

02

20%

5 yrs

2

85

7.5

7.5

91.0

0

30°20’41.4”

120°05’17.6”

03

25%

5 yrs

2

89

7.5

3.5

59.4

0

30°21’01.2”

120°05’25.2”

04

30%

5 yrs

2

96.5

2

1.5

27.7

0

30°21’10.3”

120°04’58.2”

05

25%

No

2

85

10

5

78.5

10

30°22’15.6”

120°04’31.9”

06

25%

5 yrs

2

88.5

10

1.5

50.9

0

30°21’33.6”

120°05’29.6”

07

30%

No

2

82.5

12.5

5

85.8

0

30°21’41.0”

120°04’28.3”

08

20%

5 yrs

2

84

10

6

86.4

0

30°22’20.1”

120°06’00.3”

09

30%

5 yrs

2

77.5

17.5

5

100.3

9

30°22’35.8”

120°04’47.7”

10

35%

5 yrs

2

88.75

10

1.25

48.9

0

30°24’36.6”

120°02’56.2”

11

25%

5 yrs

2

96

3.5

0.5

24.1

0

30°24’42.4”

120°06’36.9”

12

25%

5 yrs

2

93.5

5

1.5

36.4

0

30°21’59.6”

120°05’03.4”

Flat

-

Gentle

E/W

Flat

-

Medium Eucalyptus and Callitris woodland on yellow soils over mixed shrubland

Gentle

S

Medium Eucalyptus and Callitris woodland on yellow soils over mixed shrubland

Flat

-

Percent Cover of Litter Depths

Hand
Foraging

Burrow
Digging

Litter
Sieve

Bark
Peeling

Log
Turning

Leaf
Blow

UV

No. of
Cup Traps

Latitude

Longitude
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Appendix 5. Representative photos of sampling sites.

Sandy Ridge SRE Invertebrates
Tellus Holdings Ltd

Sandy Ridge SRE Invertebrates
Tellus Holdings Ltd

Sandy Ridge SRE Invertebrates
Tellus Holdings Ltd

Appendix 6. Higher-order identifications omitted from final list of species
recorded during survey.
Taxonomy

Higher Order ID

No. of
Sites
Animals

Habitat
type(s)

Notes

Mygalomorphae
Barychelidae

Barychelidae sp.

1

1

OmH

Dipluridae

Cethegus sp.

6

3, 7, 9

MmW,
TeW

Idiopidae

Idiopidae sp.

1

1

OmH

Chilenophilidae sp.

1

3

MmW

13

5

TeW

Abandoned barychelid burrow, genus probably not
collected during survey
Exuvia collected from abandonded burrows. Most
likely C. sp. B01 recorded during this survey
Abandoned idiopid burrow, probably one of the
species in the table above

Geophilida
Chilenophilidae

Mecistocephalidae Mecistocephalus sp.

Damaged and missing diagnostic characters. Very
likely S. sp. B06 recorded during this survey
Very juvenile and most likely M. sp. B10 recorded at
the same site
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Appendix 7. Exemplar mygalomorph species collected during survey.
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EXECUTIVE SUMMARY
Tellus Holdings Limited (Tellus) has undertaken a preliminary drilling program to assess the mineralisation
on part of its tenement (E16/440) in the Shire of Yilgarn. Tellus proposes to develop a kaolin mine with
complementary storage and waste isolation facilities at its Sandy Ridge Project. The Sandy Ridge Project is
approximately 140km north-west of Kalgoorlie and 75km north-east of Koolyanobbing, WA.
The project area supports a modest community of species in SRE groups and all collected species are highly
likely to have ranges wider than the development envelope. Given the small extent of the project and
considering the overall richness in the vicinity, the project is unlikely to have a significant impact on SRE
communities in this area.
For the purposes of the vertebrate fauna assessment, the project area was divided into five habitat types:
eucalypt woodland; heath; mallee woodland; shrubland and Calitris woodland. Significant species of
vertebrate fauna that are potentially in the project area include the Western Rosella, Rainbow Bee-eater, Forktailed Swift, Peregrine Falcon and Central Long-eared Bat. These aerial species will readily move into adjacent
areas when vegetation clearing commences and the mine becomes operational, so any impacts on these species
when considered in a bioregional context will be very low. There is a possibility the project area supports the
Woma Python, but it is also likely to be present in adjacent areas, so any impacts are likely to be small when
considered in a regional context. The project area contains old and long-unused Malleefowl mounds, but there
are no recently active or active mounds, and no tracks of Malleefowl were recorded in January 2016, so it was
concluded that the Malleefowl is currently absent from the project area.
Vegetation clearing will result in the loss of numerous small vertebrates and indirect impacts such as a
reduction or loss of activity areas and closure of burrows, habitat fragmentation, increased presence of feral
predators, road deaths and unnatural noises, vibrations, artificial light sources and vehicle and human
movement in an area may force animals into adjacent areas.
To mitigate and minimise impacts on vertebrate fauna it is recommended that:
 information on protecting fauna and reporting deaths and sightings of Malleefowl and other
conservation significant species should be incorporated into the project induction program;
 all areas disturbed during exploration are rehabilitated as soon as practical after they are no longer
required;
 where possible, access routes are aligned to existing roads, tracks and other barriers or follow the
boundaries of broad-scale vegetation associations in the area;
 pets are not permitted on the project;
 all waste and rubbish be contained in bins and regularly removed from the project or placed in landfill;
 feeding of native fauna is prohibited;
 a log of all on-site drill holes is maintained detailing when they were capped, how and by whom; and
 a fauna management plan is prepared and implemented for the life of the project.
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1.1

Introduction
Background

Tellus Holdings Limited (Tellus) proposes to construct and operate an open cut kaolin mine and storage facility
at Sandy Ridge in the Shire of Yilgarn (project area; E16/440) approximately 75km north-east of
Koolyanobbing and 140km north-west of Kalgoorlie in the Goldfields region of Western (Figure 1).
In 2015, Terrestrial Ecosystems (2016) prepared a Level 1 vertebrate fauna risk assessment for the Sandy
Ridge project area. In 2016, Bamford Consulting Ecologist (2016) undertook a Malleefowl survey and in 2017
Bennelongia Environmental Consultants (2017) undertook an investigation into short-range endemic
invertebrates for the same project. The project area was the same for Bamford Consulting Ecologist (2016)
and Bennelongia Environmental Consultants (2017), however, Terrestrial Ecosystems (2016) only assessed a
sub-set of the project area, concentrating on the specific areas that were to be directly impacted based on plans
in 2015.
This report is a consolidation of those three reports. In 2016, PVG Environmental (2016) undertook a flora and
vegetation survey of the Sandy Ridge project area and mapped the vegetation communities.

1.2

Project objectives and scope of works

The purpose of this consolidated report was to identify the available fauna habitats, and to provide information
on the fauna assemblage to enable an assessment of potential impacts from the proposed development.
The Level 1 vertebrate fauna assessment methodology broadly followed that described in the Environmental
Protection Authority’s (EPA; 2016a) Environmental Factor Guideline – Terrestrial Fauna, the EPA’s (2016b)
Technical Guidance Terrestrial Fauna Surveys and the Technical Guide – Terrestrial Vertebrate Fauna
Surveys for Environmental Impact Assessment (Environmental Protection Authority and Department of
Environment and Conservation 2010). The EPA (2016b) has published Technical Guidance - Sampling of
Short Range Endemic Invertebrate Fauna which Bennelongia Environmental Consultants has used as the
guidance for surveying and assessing short-range endemic invertebrates in the project area.
Bamford Consulting Ecologists (2016) were requested to undertake a targeted Malleefowl survey and
assessment of the project area and Bennelongia Environmental Consultants (2017) were requested to undertake
a desktop review to collate existing information on short-range endemic invertebrates (SRE) and to follow this
up with a field surveys to sample the proposed project area for SREs.
The objectives of this consolidated fauna assessment were to:
 provide an indication of the vertebrate fauna assemblage (reptiles, amphibians, small mammals
and birds) on and near the project area so that potential impacts on the fauna might be adequately
assessed;
 provide an indication of the SRE invertebrate fauna assemblage on and near the project area so
that potential impacts on the fauna might be adequately assessed;
 assess whether the proposed impact area supports Malleefowl and active Malleefowl mounds; and
 assess the impact and environmental risks associated with the proposed development on the fauna
assemblage.
To achieve these objectives, Terrestrial Ecosystems has:
 reviewed Terrestrial Ecosystems fauna survey database [includes WA Museum, Atlas of Living
Australia (ALA) and Department of Biodiversity, Conservation and Attractions (DBCA; formerly
Department of Parks and Wildlife; DPaW) records] to identify potential vertebrate fauna within
the project area and surrounds;
 reviewed DBCA listed Threatened and Priority species as recorded in NatureMap that are likely
to occur in the project area and surrounds;
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 searched the Commonwealth government’s on-line database to identify fauna species of national
environmental significance that are protected under the Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act) potentially occurring in the project area and surrounds;
 reviewed previous fauna surveys conducted in the region;
 undertaken a one-day reconnaissance survey of a portion of the project area in 2015; and
 provided a discussion of the likelihood of EPBC Act and Wildlife Conservation Act 1950 (WC Act)
listed species being present in the project area.
To achieve these objectives, Bennelongia Environmental Consultants has:
 reviewed known occurrences of SREs or listed invertebrate species near the project area;
 described and evaluated the prospectivity of habitats in the project area for SREs;
 undertaken a field survey for SRE invertebrate fauna and determined whether any SREs were of
conservation significance; and
 discussed the likelihood of the proposed project having a significant impact to SREs, and in
particular, conservation significant SRE invertebrate species.
Bamford Consulting Ecologists (2016) has searched for and mapped Malleefowl mounds in the project
area. In addition, Bamford Consulting Ecologists gathered opportunisitic fauna records during the
Malleefowl survey.
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2.1

Existing Environment
Southern Cross IBRA subregion

The project area is in the Coolgardie (COO2 – Southern Cross) Interim Biogeographic Regionalisation for
Australia (IBRA) sub-region. The Southern Cross subregion is characterised as a weathered plain comprising
gently undulating uplands dissected by broad valleys with bands of low greenstone hills. The subregion
contains a diverse eucalypt woodland (Eucalyptus salmonophloia, E. salubris, E. transcontinentalis, E.
longicornis, E. leptopoda, E. platycorys, E. scyphocalyx) and low heaths (Allocasuarina corniculata, Callitris
preissii, Melaleuca uncinata, Acacia beauverdiana; Cowan et al. 2002).

2.2

Climate

Chart 1 shows the average mean monthly maximum and minimum temperatures and rainfall for Southern
Cross, the closest weather station. Temperatures are highest in December – February. Most rain comes in midwinter. Winter rain is the result of low pressure cells that move in an easterly direction from the south-west of
the state, whereas, summer rain is often from thunderstorms that move in from either the west or the northwest.
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Chart 1. Mean monthly maximum and minimum temperatures and rainfall for Southern Cross

2.3

Land use history

The dominant land uses in this bioregion are pastoralism, crown reserves and mining (Cowan et al. 2002).
Mining is evident in many areas around Southern Cross, Yellowdine and Koolyanobbing, with numerous small
abandoned mines and open shafts throughout the Yilgarn landscape. Many of the larger trees in the bioregion
were removed decades ago to support the mining and power generation industries and these trees have often
not been replaced by replanting programs.
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2.4

Previous vertebrate surveys in the region

The frogs, reptiles, mammals and birds near the project area have been previously surveyed. Surveys near the
project area that have been reviewed as part of this assessment include:
Bamford Consulting Ecologists (2016) Sandy Ridge Project - Malleefowl Assessment, January 2016,
Unpublished report for Tellus Holdings.
Bell, D. T., Bell, R. C. and Loneragan, W. A. (2007) Winter bird assemblages across an arid gradient in southwest Western Australia. Journal of the Royal Society of Western Australia, 90, 219-227.
Dell, J. and How, R. A. (1985) Vertebrate fauna. In Dell; J; How; RA; Newbey K.R. and Hnatiuk RJ. The
Biological Survey of the Eastern Goldfields of Western Australia Part 3; Jackson - Kalgoorlie.
Records of the Western Australian Museum, Supplement No 23, pp. 39-66.
Dickman, C.R., Henry-Hall, N.J., Lloyd, H. and Romanow, K.A. (1991) A survey of the terrestrial vertebrate
fauna of Mount Walton, western goldfields, Western Australia. Western Australian Naturalist, 18,
200-206.
Ecologia Environmental Consultants (2001) Koolyanobbing Expansion Project - Fauna Assessment Survey.
Unpublished report for Portman Iron Ore Limited, Perth.
Ecologia Environmental Consultants (2003) Koolyanobbing Expansion Project - Transport Corridor Fauna
Assessment Survey. Unpublished report for Portman Iron Ore Limited, Perth.
Lyons, M.N. and Chapman, A. (1997) A Biological Survey of the Helena and Aurora Range; Eastern
Goldfields Western Australia. Unpublished report for Environment Australia, Canberra.
McKenzie, N.L. and Rolfe, J.K. (1995a) Vertebrate fauna. In: Keighery GJ, McKenzie NL and Hall NJ. The
Biological Surveys of the Eastern Goldfields of Western Australia. Part 11 Boorabbin-Southern Cross
Study Area. Records of the Western Australian Museum, Supplement No. 49, pp 31-65.
Ninox Wildlife Consulting (2008) Interim Report on the first field survey of the Carina Prospect, Yilgarn Iron
Ore Project. Unpublished report for Polaris Metals NL, Perth.
Ninox Wildlife Consulting (2009b) Interim report on the first field survey of the Chamaeleon Prospect, Yilgarn
Iron Ore Project. Unpublished report for Polaris Metals NL, Perth.
Ninox Wildlife Consulting (2009a) A Fauna Survey of the Carina Prospect; Yilgarn Iron Ore Project.
Unpublished report for Polaris Metals NL, Perth.
In addition, unpublished data from Jason Fraser’s PhD project on the sand plain north of Bungalbin Hill and
Western Australian Museum records contained in Terrestrial Ecosystems’ fauna survey database have also
been used.
The Bamford Consulting Ecologists (2016) data are from when they searched the project area for Malleefowl
mounds. The Dell and How (1985) fauna survey data are from a Western Australian Museum (WAM) survey
of the Jackson-Kalgoorlie area which was part of the Eastern Goldfields biological regional survey. Their
survey sites were to the north of the project area. The Dickman et al. (1991) data are from a survey near Mt
Walton which is less than 10km from the project area in similar habitat. The Ecologia Environmental
Consultants (2001, 2003) data for the Koolyanobbing project areas are for sites to the south-west of the project
area. Some of the habitat types surveyed were similar to those in the project area. The Lyons and Chapman
(1997) data for the Helena and Aurora Range includes survey sites on the sand plain that are similar to those
in the project area. The McKenzie and Rolfe (1995a) data from the Boorabbin-Southern Cross survey, which
was part of the Eastern Goldfields biological regional surveys, is for an area to the east and south-east of the
project area. Much of the habitat surveyed was similar to that in the project area; therefore, these data provide
a good representation of the fauna likely to be encountered in the project area. The Ninox Wildlife Consulting
(2008, 2009b, a) surveys for Carina and Chamaeleon are just to the south of the project area and Jason Fraser’s
data are for areas to the north-west of the project area and include habitat similar to that in the project area.
Prof. H. Recher provided access to his bird survey data for areas around Yellowdine which were useful when
commenting on the potential impacts on conservation significant bird species.
The location of survey sites associated with these fauna surveys are shown in Plate 1.
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Plate 1. Location of regional survey sites and individual fauna records available in Terrestrial
Ecosystems’ fauna survey database
Survey sites shown as red dots with a black centre, individual records as yellow dots and the project area as a
blue star.

2.5

Great Western Woodlands

The Sandy Ridge project area is part of the Great Western Woodlands (Watson et al. 2008, pp. vi) that is being
promoted by the Wilderness Society because the area contains the ‘largest and healthiest temperate woodland
remaining on our planet’. The Wilderness Society argued the fauna and flora diversity in the area has evolved
with the landscape during an unbroken biological lineage stretching back 250 million years.
There is pressure from numerous conservation groups for the preservation of the Great Western Woodlands,
and it is likely that the DBCA will progressively become more involved in the protection of this area.
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3.1

Methodology
Vertebrate fauna database searches

Terrestrial Ecosystems (Terrestrial Ecosystems 2016) undertook a review of the EPBC Act Threatened Species
Database in 2015 to identify species of conservation interest to the Commonwealth Government. The search
coordinates were 30.33549oS and 120.10354oE with a 100km buffer (Appendix C). At the same time, a search
of Terrestrial Ecosystems’ fauna survey database was undertaken to develop an appreciation of the vertebrate
fauna assemblages near the project area.
Terrestrial Ecosystems (2016) undertook a review of the DBCA threatened and priority species database within
the vicinity of the project area via the records in NatureMap to identify threatened species of interest to the
DBCA. The search areas varied but were chosen to allow for similar habitat types so that representative fauna
assemblages were collated.
Other more general texts were also used to provide supplementary information on vertebrates in the bioregion,
including; Tyler et al. (2000) for frogs; Storr et al. (1983, 1990, 1999, 2002) and Thompson and Thompson
(2006) for reptiles; Johnstone and Storr (1998, 2004) for birds, and Van Dyck and Strahan (2008) for mammals.
Collectively these sources of information were used to create lists of species expected to utilise the project area
and similar habitats near the project area. It should be noted that these lists will include species that have been
recorded in the subregion but are possibly vagrants and they will not generally be found in the project area due
to a lack of suitable habitat (e.g. wetland and water birds). Vagrants can be recorded almost anywhere. Many
of the bird, mammal, reptile and amphibian species have specific habitat requirements that may be present in
the subregion but not in a particular portion of the subregion because of a lack of suitable habitat. Also, the
ecology of many species is often not well understood and it can sometimes be difficult to indicate those species
whose specific habitat requirements are not present in the portion of the subregion, again because of differences
in habitat. Consequently, many species will be included in the lists produced from database searches but will
not be present in the actual project area.

3.2

Vertebrate fauna reconnaissance survey

A portion of the project area was visited in 22 April 2015 by zoologists; Dr Scott Thompson and Andrew Hide.
The project area was searched on foot and in an all-terrain vehicle (ATV). During this field assessment any
evidence of Malleefowl, and other conservation significant fauna were recorded. Fauna habitat types and their
condition were also recorded.
Searches for Western Rosella nests can only be done during the breeding season and are not normally included
in a Level 1 vertebrate fauna assessment. A trapping program is required to determine the presence of Chuditch
and it is difficult to determine the presence of Woma Pythons, as they are seldom seen in targeted searches and
are normally recorded incidentally during a Level 2 vertebrate fauna survey and at night.

3.3

Fauna habitat assessment

Terrestrial Ecosystems (Terrestrial Ecosystems 2016) undertook a fauna habitat assessment project area as part
of the field assessment. This field assessment had two foci:
 assessing fauna habitat types and their condition; and
 assessing the possible presence of, and recording evidence of conservation significant fauna so that
mitigation and management strategies might be implemented to reduce potential impacts.
Zoologists stopped at multiple locations within the project area and recorded a suite of data about the fauna
habitat and its condition. This information included a description of the habitat structure, habitat condition,
landform, soils and vegetation and time since last fire. The following data were recorded at each location as
part of the habitat assessment:
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Observer’s name
Coordinates of the location as UTM (WGS 84)
Fire history – options
> 5 years
1-5 years
< 1 year
Landform – options
Beach
Clay plain
Cliff
Creek line
Dam
Drainage line
Dune crest
Dune slope
Dune swale
Escarpment
Flat
Gorge
Gully
Intertidal / mangrove

Lake / lake edge
Lower slope
Mid slope
Ridge
River
Rocky outcrop / breakaway
Salt lake
Sand dune
Sand plain
Stony plain
Swamp
Undulating
Upper slope
Wetland
Water hole

Habitat quality – options
o High quality fauna habitat – These areas closely approximate the vegetation mix and quality that
would have been in the area prior to any disturbance. The habitat has connectivity with other
habitats and is likely to contain the most natural vertebrate fauna assemblage.
o Very good fauna habitat - These areas show minimal signs of disturbance (e.g. grazing, clearing,
fragmentation, weeds) and generally retain many of the characteristics of the habitat if it had not
been disturbed. The habitat has connectivity with other habitats and fauna assemblages in these
areas are likely to be minimally effected by disturbance.
o Good fauna habitat – These areas showed signs of disturbance (e.g. grazing, clearing,
fragmentation, weeds) but generally retain many of the characteristics of the habitat if it had not
been disturbed. The habitat has connectivity with other habitats and fauna assemblages in these
areas are likely to be affected by disturbance.
o Disturbed fauna habitat– These areas showed signs of significant disturbance. Many of the trees,
shrubs and undergrowth are cleared. These areas may be in the early succession and regeneration
stages. Areas may show signs of significant grazing, containing weeds or have been damaged by
vehicle or machinery. Habitats are fragmented or have limited connectivity with other fauna
habitats. Fauna assemblages in these areas are likely to differ significantly from what might be
expected in the area had the disturbance not occurred.
o Highly degraded fauna habitat – These areas often have a significant loss of vegetation, an
abundance of weeds, and a large number of vehicle tracks or are completely cleared. Limited or
no fauna habitat connectivity. Fauna assemblages in these areas are likely to be significantly
different to what might have been in the area pre-disturbance.
Habitat structure - options
Upper stratum
Tall open woodland
Scattered tall trees
Tall woodland
Scattered trees
Open woodland
Scattered low trees
Woodland
Low closed forest
Open forest
Low open forest
Closed forest
Low woodland
Tall closed forest
Low open woodland
Tall open forest
Middle stratum
Shrubland
Open heath
Tall shrubland
Low closed heath
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Tall open shrubland
Low shrubland
Scattered low shrubs
Low open shrubland
Scattered tall shrubs
Closed heath
Lower stratum
Closed hummock grassland
Mid-dense hummock grassland
Hummock grassland
Open hummock grassland
Scattered hummock grassland
Soil Type – options
Sand
Loamy sand
Clayey sand
Sandy loam
Loam
Silty loam
Sandy clay loam
Soil Colour –options
Black
Brown
Grey
Orange
Surface stones - options
None
Pebbles (0-50mm)
Cobbles (51-250mm)
Potential for conservation significant species to be
found in the area
Yes
No
Impact of clearing on conservation significant
species – options
Low
Low - moderate
Moderate
Translocation of conservation significant fauna
required:
No
Yes

3.4

Low open heath
Tall closed scrub
Tall open scrub
Scattered tall shrubs
Open shrubland
Scattered shrubs
Closed tussock grassland / sedge land / herbland
Tussock grass land / sedgeland / herbland
Open tussock grassland / sedgeland / herbland
Scattered tussock / grasses / sedges / herbs
Very open tussock grassland / herbland
Clay loam
Silty clay loam
Clay
Rock
Peat / organic
Stony
Red
White
Yellow
Boulders (>250mm)
Rocks

Moderate - high
High
Extreme

Malleefowl mound search

The Malleefowl is listed as Vulnerable under the EPBC Act and the WC Act and government regulators
typically wish to know whether Malleefowl are present, and if so, how abundant and where they are in a project
area.
Malleefowl have developed a highly sophisticated method of temperature control for egg incubation. They
construct distinctive nests that comprise a large mound covering a central core of leaf litter. The mound is
constructed out of sand, loam, pebbles or small rocks, depending on the substrate available. Mounds have a
large central depression which is filled with leaf litter and covered with soil. Eggs are laid within the mound,
buried and left to incubate by the heat generated from decomposing leaf (Malleefowl Preservation Group
2013). An adult pair maintains the mound temperature of 32–34°C by adjusting soil cover to either retain or
expel heat from the egg chamber (Malleefowl Preservation Group 2013).
Malleefowl are monogamous with pair bonds maintained for life (Priddel and Wheeler 2003). The mound is
constructed and maintained by an adult pair over 9-11 months of the year. Nest preparation commences in
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autumn/winter and the male will tend the nest through summer until temperatures begin to fall (Malleefowl
Preservation Group, 2013).
Malleefowl mounds range in size and diameter, depending on age and activity, however, mounds commonly
span more than five metres and up to one metre high. A pair of Malleefowl will often use the same nest over
subsequent seasons, however, nest fidelity is highly variable. Some Malleefowl pairs have been recorded using
the same mound for up to nine years while others relocate seasonally between a cluster of two, three or four
mounds (Priddel and Wheeler 2003). Where Malleefowl mounds are used over many generations, mounds can
attain a size of over 20 metres (Malleefowl Preservation Group 2013).
Mound construction and breeding rely heavily on rainfall. Malleefowl have been recorded abandoning mound
construction or failing to use a mound during seasons of low rainfall (Priddel and Wheeler 2003). Priddel and
Wheeler (2003) studied the nesting activity of Malleefowl within an isolated remnant of mallee in central New
South Wales. The maximum longevity recorded for breeding adults was 12 years with an average of 7.5 years.
Breeding Malleefowl tend to be sedentary, as they nest and roost in the same area year after year. Breeding
males do not stray far from the active nest; however, birds may range over several kilometres outside the
breeding season. Malleefowl also require large amounts of leaf litter for egg incubation and so are generally
restricted to areas of dense vegetation that have not been burnt for many years.
Established pairs generally breed annually with eggs laid from September to January. The average clutch size
is 16 (but may range from five to 30) and the incubation period lasts for between 62 and 64 days. Malleefowl
chicks receive no parental care and as a result chick mortality is high due to predation and exposure (Priddel
and Wheeler 2003).
Malleefowl surveys consist of systematic searching for their distinctive breeding mounds, as the birds
themselves are cryptic and occur at low densities. In contrast, the mounds are large and provide information
on breeding activity and the status of the species in an area.
Field investigations were carried out from 23-27 January 2016 over a portion of the project area. The search
areas were aligned to the areas most likely to be disturbed during the construction and operation of the project.
The field survey was conducted under DBCA Regulation 17 licence # SF010659 by the following personnel:






Dr Mike Bamford (B.Sc. Hons. Ph.D.);
Mr Robert Browne-Cooper (B.Sc.);
Mr Jeff Turpin (B.Sc.);
Mrs Sarah Smith (B.Sc.);
Mr Peter Smith (Dip. Ag.).

The survey methodology followed the national guidelines for surveying of Malleefowl (Benshemesh 2000,
Bamford Consulting Ecologists 2007, Department of Sustainability Environment Water Population and
Communities 2010) and was conducted using a line survey approach within the proposed disturbance areas.
This involved a human chain survey with observers walking in a line at about 10-15m intervals, looking for
Malleefowl mounds, with the line passing backwards and forwards through the survey area so that the entire
site was inspected. Surveying boundaries were defined using hand-held GPS units. In this way, all the impact
areas (except for the southern end of the water pipeline alignment) of the Sandy Ridge Project were surveyed
for Malleefowl mounds, with the survey extending slightly beyond the boundary of the footprint (Plate 2). The
water pipeline alignment was surveyed to as far south as 214888E, 6630096N (2.4km south-west of Mt Dimer
Road). Mt Dimer Road was searched from the access road turnoff to the intersection with Mt Walton Road.
As the alignment and the existing road were effectively the same area, this section was searched from slowly
moving vehicles with regular stops being made to investigate the roadside for possible mounds that might be
affected by road widening and roadworks.
When Malleefowl mounds were detected, the location, vegetation type, physical characteristics (mound width,
height, depth, shape/profile and substrate) and mound status (level of activity) were recorded. The recorded
profile is based upon national guidelines (Benshemesh 2000), while the status categories have been developed
by Bamford Consulting Ecologists to allow for interpretation of the activity at a mound (Appendix C).
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Plate 2. Malleefowl survey transects

3.5

Short-range endemic invertebrate investigation framework

Impact assessment for SREs in Western Australia focuses on up to 10 taxonomic groups (i.e. the SRE groups)
that are known to contain high proportions of SRE species. These are land snails (Gastropoda), millipedes
(Diplopoda), centipedes (Chilopoda), pseudoscorpions (Pseudoscorpiones), scorpions (Scorpiones), spiders
(Mygalomorphae, Selenopidae and Micropholcommatidae), harvestmen (Opiliones), slaters (Isopoda), velvet
worms (Onychophora) and earthworms (Megadrilacea). In Western Australia velvet worms and earthworms
are confined to mesic southwestern habitats and do not occur near the project area.
Many species belonging to SRE groups are in fact widespread, such as the large number of habitat generalist
scorpions (Smith 1995). Focus on SREs is essentially a screening process when assessing the likely impacts
of a project on invertebrates, whereby assessment is restricted to a manageable number of species that have a
relatively high probability of being affected by the project. A major challenge when using this screening
process, however, is determining whether species belonging to a SRE group have ranges <10,000 km².
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The principal purpose for focussing on SRE species is that they are likely to have limited occurrences beyond
the vicinity of the project and loss of a population within a project area will have conservation implications for
the species concerned. In a few cases, however, SREs may be threatened because their entire range falls within
an area of disturbance and the level of threat to an SRE species depends on the relationship between its range
and the spatial extent of the development footprint. In the absence of very complete field sampling, factors
such as the spatial extent of the habitat in which an SRE species was collected, the size of the development
footprint and the ranges of congeneric species are useful indicators of the likely threat of a project to the
species.
3.5.1

Classifying SRE species

The Western Australian Museum (‘the museum’) uses a three-tier classification scheme for SRE species:
 Confirmed SREs are species with a well surveyed range of <10,000 km².
 Potential SREs are species with imperfectly understood ranges because sampling has been patchy.
In some cases, the uncertainty about range is compounded by an incomplete taxonomic framework.
 Widespread (not SRE) species have a known range of >10,000 km². The taxonomy of such species
should be well understood, so as not to include the ranges of multiple closely related species in the
range estimate.
The museum further divides potential SREs into five sub-categories that provide some information about why
the species is treated as a potential SRE (definitions are paraphrased here). The categories are:
1. Data deficient: There are insufficient data available to determine SRE status, because of few
collecting records (and a belief sampling for the species has been geographically restricted) or
uncertain identification;
2. Habitat Indicators: The status of a species may be inferred using its association with a particular
habitat;
3. Morphological Indicators: The status of a species may be inferred using its morphological
characteristics;
4. Molecular Evidence: DNA sequence data may reveal patterns congruent or incongruent with SRE
status for a species; and
5. Research & Expertise: Available research data and/or museum expertise may suggest the species is
either likely to be an SRE.
This report uses the same museum classification scheme, with the exception that the “Widespread (not SRE)
species” category is renamed “Not SRE” and sixth sub-category is used. This subcategory, “Widespread”,
includes potentially new species that do not possess the traits of a SRE species (i.e. biological or habitat
factors). For example, this subcategory may include species recorded during a survey from one or more habitat
types that have low prospectivity for SREs or species possessing very few morphological features typical of
SREs.

3.6

Targeted short-range endemic invertebrate field survey

A field survey for SRE invertebrate fauna was undertaken by Bennelongia Environmental Consultants between
8-12 May 2017. The survey approach and methods used were based on Technical Guidance: Sampling of Short
Range Endemic Invertebrate Fauna (EPA 2016b). In accordance with best practice in arid areas, the survey
was designed to target eight invertebrate groups: land snails (Gastropoda), millipedes (Diplopoda), centipedes
(Chilopoda), pseudoscorpions (Pseudoscorpiones), scorpions (Scorpiones), spiders (Mygalomorphae,
Selenopidae and Micropholcommatidae), harvestmen (Opiliones) and slaters (Isopoda). Earthworms
(Megadrilacea) and velvet worms (Onychophora) were not targeted because they are restricted to high-rainfall
areas (Blakemore 2000, Reid 2002).
The survey was conducted in the project area and no regional survey was conducted because SRE surveys
have been conducted at the nearby Ularring Project and Helena Aurora Ranges (Bennelongia Environmental
Consultants 2012, 2016) and at the Carina deposit, approximately 12km southeast of the project area (material
in the Western Australian Museum; WAM).
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A total of 12 sites were sampled across the project area (Table 1). A detailed description of all sample sites,
including coordinates, information on landforms, vegetation, litter and sample effort, is given in Appendix H.
Photographs were taken of each site and are compiled as Appendix I.
Most sampling was by hand foraging, although some cup traps were set as well. Between one and a half and
two hours were spent at each site. Much of the time was spent searching for burrows of mygalomorph spiders,
which were excavated from their burrows and preserved at site, or excavating soil around the base of
Eucalyptus trees searching for other species. A leaf blower was used to clear litter at all sites for at least ten
minutes to facilitate the search for burrows. Scorpions were collected over three nights at a total of nine sites
using ultraviolet (“black”) light torches; between 10 and 30 minutes were spent at each site using this method.
Only two sites had scorpion burrows and cup traps were dug below the entrance of burrows and checked every
morning. Two mixed soil and leaf litter samples were taken at 12 sites from representative microhabitats and
retained in calico bags. Each sample was placed in two tullgren funnels in the Bennelongia laboratory to extract
animals from the sample.
Small species, such as pseudoscorpions, were extracted from dry leaf litter using a soil sieve (12 sites), or were
found by excavating around the base of eucalyptus trees to prise bark off the tree (12 sites). The soil excavation
and eucalyptus bark peeling also yielded centipedes and slaters.
Sampling occurred in all prospective microhabitats at each site, such as moist and dry leaf litter accumulations,
around tree logs, under tree bark and in spinifex clumps. All sites were sampled once, except for the sites with
cup traps that were re-visited once and the camp site that was sampled twice.
Table 1. Foraging sites, coordinates, landforms and vegetation
Site
01
02
03
04
05
06
07
08
09
10
11
12

Latitude
30o20’23.0”
30o20’41.4”
30o21’01.2”
30o21’10.3”
30o22’15.6”
30o21’33.6”
30o21’41.0”
30o22’20.1”
30o22’35.8”
30o24’36.6”
30o24’42.4”
30o21’59.6”

Longitude
120o04’55.0”
120o05’17.6”
120o05’25.2”
120o04’58.2”
120o04’31.9”
120o05’29.6”
120o04’28.3”
120o06’00.3”
120o04’47.7”
120o02’56.2”
120o06’36.9”
120o05’03.4”

Landform
Sandplain
Sandplain
Sandplain
Sandplain
Sandplain
Sandplain
Sandplain
Sandplain
Sand Dune
Sandplain
Sandplain
Sandplain

Brief Habitat Type
Open heath with scattered mallee and spinifex
Medium mallee woodland
Medium mallee woodland
Open heath with scattered mallee and spinifex
Tall Eucalyptus woodland
Open heath with scattered mallee and spinifex
Tall Eucalyptus woodland
Low Callitris woodland on yellow soils
Tall Eucalyptus woodland
Open heath with scattered mallee and spinifex
Medium Eucalyptus and Callitris woodland
Medium Eucalyptus and Callitris woodland

Animals collected in the field were preserved directly in 100% ethanol and identified morphologically using
dissecting and compound microscopes and the available taxonomic literature, unpublished keys, and reference
collections. A previous fauna report based on collections in 2015 included a high number of specimens
identified as either ‘sp. indet.’ or ‘sp. nov.’ and as far as possible these identifications were reconciled with
identifications of the 2017 material. Molecular species identifications were not attempted because the
timeframe did not allow for additional lab work.

3.7

Report preparation

This consolidated report has been prepared by Drs Graham and Scott Thompson, both of whom have
substantial vertebrate field fauna survey experience and are familiar with the fauna habitats near the project
area. The information pertaining to SRE and the Malleefowl surveys have been taken directly from
Bennelongia Environmental Consultants (2017) and Bamford Consulting Ecologists (2016) reports
respectively.
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3.8

Limitations

This fauna risk assessment was based on information contained in the Commonwealth Government’s EPBC
Act Matter of National Environmental Significance (MNES) database and other published and unpublished
fauna survey data for the bioregion and a reconnaissance survey. It is acknowledged that multiple surveys
conducted in different seasons, repeated over several years are necessary to fully appreciate the fauna
assemblage in the project area.
The EPA (2016c) Technical Guidance Terrestrial Fauna Surveys suggested that fauna surveys may be limited
by many variables. Limitations associated with each of these variables are assessed in Table 2. Specific
limitations for other field investigations completed by Bennelongia Environmental Consultants (2017) and
Bamford Consulting Ecologists (2016) are addressed in their specific reports.
Table 2. Fauna survey limitations and constraints
Possible
limitations

Constraint
(yes/no);
significant,
moderate or
negligible

Competency and
experience of the
consultant carrying
out this assessment

No

Scope

No

Proportion of fauna
identified, recorded
and/or collected

Yes

Accuracy of
previous survey
work

Yes,
negligible

Sources of
information

Yes,
negligible

Timing/weather/
season/ cycle

Yes
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Comment
Drs Graham and Scott Thompson are familiar with the vertebrate
fauna of this bioregion and are experienced in these types of
assessments. Bamford Consulting Ecologists are experienced in
undertaking Malleefowl searches and Bennelongia Environmental
Consultants are experienced in undertaken surveys and assessment
of SREs.
Terrestrial Ecosystems (2016) only assessed part of the project area.
Bamford Consulting Ecologists only survey part of the area for
Malleefowl mounds. The fauna habitats have been mapped based on
vegetation descriptions and mapping; and they have not been
ground truthed.
Not applicable for a Level 1 vertebrate fauna assessment. The
Malleefowl assessment was only completed over the areas proposed
for disturbance in the project area. It is unknown if there are
Malleefowl mounds elsewhere in the project area.
The SRE survey is likely to have underestimated the species present
due to the limited time available to complete the field assessment
(three days and nights), limited survey methods (hand foraging, UV
spotlighting and cup trapping) and poor weather conditions.
Terrestrial Ecosystems (2016) and Bennelongia Environmental
Consultants (2017) have reported fauna survey data recorded by
various authors, but neither are able to vouch for the accuracy of
this historical information. It is acknowledged that the taxonomy of
Western Australian fauna is continually being revised and the
nomenclature of some of the species listed in the technical report
appendices may have changed since publication by the authors.
Vertebrate fauna and SRE invertebrate information was available
from on-line databases and unpublished and published reports of
surveys conducted in the bioregion in a variety of habitat types.
Many of these surveys employed a low level of trapping effort
which significantly impacts on the capacity of these data to
represent the fauna assemblages and species in the areas surveyed.
There were no timing, weather or seasonal constraints for the
vertebrate fauna assessment and Malleefowl searches.
Although the SRE survey was in winter, it was likely too dry for
moisture-dependent SRE groups.

Possible
limitations
Disturbances which
affected results of
the survey

Constraint
(yes/no);
significant,
moderate or
negligible

Comment

No

The project area contained tracks and there was evidence of recent
exploration activity in some areas. This minor level of disturbance
has been considered in this assessment.

Intensity of survey
effort

Partial

The level of sampling effort for the SRE investigations was limited,
however, it was adequate for the Malleefowl mound search.

Resources

No

Remoteness and/or
access problems

No

Availability of
contextual
No
information on the
region
Negligible = less than 20%.

Adequate resources were available.
There was a vehicle access track to some sections of the project
area. Other sections of the project area were searched on foot or by
ATV. Access was not a limitation or constraint.
There is a substantial quantity of vertebrate and invertebrate fauna
survey data available for the Southern Cross IBRA bioregion. Not
all of the data are available for similar habitat types.

Sampling of Short Range Endemic Invertebrate Fauna (EPA 2016b) recommends sampling in winter (May to
August) because otherwise cryptic groups such as land snails are active and there is enhanced activity of male
mygalomorph spiders. Although this survey was conducted at the beginning of winter, conditions at the site
were very dry. During the survey, it was noted that moisture dependent groups such as millipedes, isopods and
snails were largely absent. The survey is likely to have underestimated the SRE invertebrate species present
due to the limited time available to survey (three days and nights), limited survey methods (hand foraging, UV
spotlighting and cup trapping) and poor weather conditions. Spider species with cryptic burrows such as mouse
spiders of the genus Missulena were not collected during this survey and pit trapping aligned with rainfall
would significantly improve the chances of their collection. A second limitation is the short time frame for
project completion that prevented aligning species collected with those at the museum and the undertaking of
molecular work to confirm the morphological identifications
This consolidated report derives the fauna habitats from information contained in reports prepared by
Terrestrial Ecosystems (2016), Bamford Consulting Ecologists (2016) and Bennelongia Environmental
Consultants (2017) and correlated it to the vegetation mapping provided by PGV Environmental (PGV
Environmental 2016). The described fauna habitats have not been subsequently ground-truthed by Terrestrial
Ecosystems. This may be considered a limitation.
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4
4.1

Results
SRE desktop review

The Goldfields supports very diverse communities of SRE fauna but knowledge is principally derived from
surveys undertaken as part of environmental impact assessments and there has not been any systematic, broadscale survey for terrestrial invertebrates in this area or in the wider Goldfields bioregion. The general richness
of the Goldfields, beyond the semiarid cradle hypothesis, may be linked to particular climatic features such as
the rainfall gradient in this transitional rainfall zone (Hopper and Gioia 2004), as well as landscape features
suitable for SREs. Elevated local features, such as BIF ranges, are embedded into a dense matrix of woodlands
and serve as terrestrial islands that promote speciation in this otherwise flat and eroded landscape (Nistelberger
et al. 2014). While some so-called relictual groups persist in local refugia that occur in the landscape matrix,
several other groups have undergone extensive radiations and are highly diverse at the species level (Car et al.
2013, Car and Harvey 2014).
Six diverse families of trapdoor spiders reliably occur in the subregion, including Actinopodidae,
Barychelidae, Ctenizidae, Idiopidae, Nemesiidae, and Theraphosidae. Many of the recorded species are known
only from very few specimens and localities, with small distributions, which suggests that endemism is high
(Main 1983, 1986, Raven 1994, Main 2008, Harms and Framenau 2013, Castalanelli et al. 2014). Some of the
idiopid and barychelid genera (e.g. Aganippe and Synothele) are highly diverse at a species level and
undoubtedly include dozens of species, most of which are currently undescribed. Wall-crab spiders of the
family Selenopidae are also diverse and endemic species have been collected from under rocks in isolated BIF
formations and rocky ridges.
The myriapod (millipede and centipede) fauna is diverse, with two genera being of conservation significance.
All described species of the megadiverse genus Antichiropus in the Goldfields are SRE species and have ranges
<10,000 km² (Car et al. 2013, Car and Harvey 2014). The same pattern is observed in Atelomastix, which also
includes a high proportion of listed species (Edward and Harvey 2010). The centipede fauna is poorly known
but the families Geophilidae and Cryptopidae are collected frequently during invertebrate surveys and contain
at least some potential SREs.
Terrestrial slaters are common in woodlands, BIF formations and creek line habitats. Genera such as
Buddelundia are megadiverse at a species level, although there is no taxonomic framework for terrestrial slaters
in Western Australia and so the assessment of ranges is extremely difficult (Judd and Horwitz 2003). Slaters
are collected in almost every invertebrate fauna survey in the Goldfields and are one of the prime target groups
in SRE assessments.
Terrestrial snails are also collected frequently during fauna surveys in the sub-region. Genera from the
Pupillidae family (Gastrocopta and Pupoides) contain widespread species but the families Camaenidae and
Bothriembryontidae are extremely diverse at the species level and comprise mostly undescribed SREs (Breure
and Whisson 2012, Whisson and Kirkendale 2014). The snail genus Bothriembryon in particular is currently
the focus of systematic study and it appears that there is major diversity and endemism in this fauna. The
Succineidae also occur in the Goldfields but little is known about species ranges.
Harvestmen, pseudoscorpions and scorpions occur throughout the sub-region. Amongst scorpions, the genus
Urodacus includes a moderately high proportion of potential SRE species because there are numerous species
living under rocks that may be restricted to specific BIF ranges and have patchy distributions within these
habitats. In contrast, the genus Lychas predominantly comprises widespread species on sandy plains and open
woodlands. The pseudoscorpion genus Synsphyronus also includes many range restricted species that live
under rocks on BIFs and granites, with additional species collected from tree bark currently considered more
widespread (Harvey 1987, 2010). Genera such as Austrochthonius, Austrohorus and Amblyolpium are thought
to include at least some SRE species. Not much is known about harvestmen in the Goldfields but based on
biological characteristics (moisture-dependence, restriction to leaf litter habitats) this fauna will include SREs.
In summary, the Goldfields sub-region has a highly diverse SRE fauna at all taxonomic levels. Most SRE
species have been collected from BIF ranges (Bennelongia Environmental Consultants 2011, Ecologia
Environment 2014) and surrounding woodlands, while very few SRE species have been collected from other
habitat types (e.g. calcretes in palaeochannels, open plains).

15

4.1.1

Previously recorded SRE invertebrate species

Records of listed species and species belonging to SRE groups were compiled from museum databases for a
search area of approximately 100km by 100km surrounding the project area (defined by 29.886°S, 119.559°E
and 30.812°S, 120.627°E). Published research papers, available environmental reports and online resources
such as the Atlas of Living Australia (ALA 2017) and the Australian Faunal Directory (ABRS 2009) were also
reviewed. Higher-order identifications were generally not included in the final list of recorded species unless
they belonged to taxonomic units that were otherwise not recorded. Omitted higher order records are provided
as Appendix E.
Approximately 164 species from SRE groups have been recorded in the search area. The number of species is
approximate because some listed taxa may be conspecific, while others may be polytypic. Only a small
proportion of recorded species are described, while most are morphospecies, higher-order identifications and
unpublished manuscript names. The SRE Groups recorded were spiders (Araneae – Araneomorphae and
Mygalomorphae), pseudoscorpions, scorpions, centipedes (Chilopoda), millipedes (Diplopoda), land snails
(Gastropoda) and slaters (Isopoda). A summary of species recorded in the search area is given in Table 3 and
the complete list of species as Appendix F. A map showing the distribution of SRE taxa and ironstone ranges
in the region is given as Appendix G.
Records included confirmed widespread species, Potential but unlikely SRE species, Potential SRE species
with deficient data and three confirmed SRE species (Antichiropus framenaui, Antichiropus kealleyi and
Antichiropus lacustrinus). Most species recorded are likely to have ranges that exceed the SRE threshold of
10,000 km2.
Table 3. Previous records of invertebrate species from SRE groups near the project area
SRE Group
Arachnida
Araneae
Araneomorphae
Mygalomorphae
Pseudoscorpiones
Scorpiones
Myriapoda
Chilopoda
Diplopoda
Gastropoda
Isopoda
4.1.2

No. of families

No. of species

8
1
7
9
3

55
1
54
30
20

4
2
5
3

8
8
15
28

Listed invertebrate species in the project area

There are no PECs or TECs near the survey area listed on a basis of terrestrial SRE taxa. Priority species listed
by DBCA include the Arid Bronze Azure Butterfly Ogyris subterrestris petrina, the Inland Hairstreak
Jalmenus aridus, the trapdoor spiders Kwonkan moriartii and Aganippe castellum.
The critically endangered butterfly Ogyris subterrestris petrina is known from two sites near Kalgoorlie (Atlas
of Living Australia (ALA) 2017) and occurs in mallee-dominated woodland. This species depends on the sugar
ant (Camponotus terebrans) with the butterfly depositing eggs at the entrances of sugar ant nests that abut the
base of living trees and shrubs of various species. The host ant species is widespread across Australia. There
are no records of this butterfly species (either historical or recent) in the search area. Its primary habitat is
woodland habitats (where the host ant constructs the nests) and this habitat type is present in the south-west of
the development envelope, extending widely beyond the tenement boundaries. The proposed development will
have minimal impact on the woodlands.
The near-threatened butterfly Jalmenus aridus is known from a handful of records near Kalgoorlie and
Ngaanyatjarraku in the Northern Yilgarn, indicating that it may be rare but more widespread in the Yilgarn.
The species is not commonly collected and is poorly represented in Australian research collections. The larvae
of this butterfly feed on the leaves and flowers of Senna sp. and Acacia tetragonophylla (Graham and Moulds
1988). Both host plants occur widely in the Yilgarn and are generalist species that do not occur on specific
geologies or soils, so potentially this butterfly is also more widespread but poorly sampled. Both Senna sp.
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and Acacia tetragonophylla plants occur in the survey area but almost all records of this butterfly are near
Kalgoorlie and there is no indication that this species should occur in the development envelope. While
woodlands in the development envelope contain both Senna sp. and Acacia tetragonophylla plants, the
proposed development will only impact a very small area (a few hectares) and there is considered to be little
threat to the butterfly (Bennelongia Environmental Consultants 2017).
The near-threatened wishbone spider Kwonkan moriartii is known only from Kathleen Valley Station north of
Leonora (Main 1983). Only the male holotype is known (ALA 2017) and the distribution range of this species
is unclear. There are no records of this species in the search area surrounding the project area. Many Kwonkan
species have very short ranges and are confined to specific soil types or geological features, with field data
suggesting that some species prefer open plain habitats whilst others are confined to BIF habitats (Bennelongia,
unpublished data). Given the short-ranges of most Kwonkan species and the absence of records from elsewhere
in the Yilgarn (despite many SRE surveys in the southern Yilgarn over the last decade) it is reasonable to
assume that the species is restricted to the area surrounding Kathleen Valley Gold Mine and will not be affected
by the project (Bennelongia Environmental Consultants 2017).
4.1.3

Implications of SRE desktop review

The high number of species identified in the desktop review process reflects the high richness of species from
SRE groups near the project area and the wider Goldfields sub-region. The search area included many habitats
that are geologically, climatically and botanically similar to the development envelope, so results are
considered to be a good indication of the prospectivity of the project area for SRE groups and further of the
requirement for a Level 1 (reconnaissance) field survey. A Level 1 survey provides on-site verification of the
findings and accuracy of the desktop review, clarifies whether prospective SRE habitat is present and
determines whether further comprehensive or targeted surveys are required.
It is emphasised that most species from the SRE groups are in fact widespread relative to the SRE threshold
range of 10,000 km2 and in general, only those species that are confined to specialist or relict habitats are likely
to be range restricted. Species turnover widespread habitats in southwestern Australia is probably largely
linked to climatic gradients (Rix et al. 2015).
Previous regional surveys for SRE groups have concentrated on BIF ranges, which are highly prospective for
SRE species as they are isolated within the wider landscape and form effective barriers to long term dispersal.
While the development envelope contains habitat types that are likely to harbour SRE groups, these habitats
are not considered to be prospective for true SRE species because the habitats are extensive and well connected.

4.2

Fauna habitats

The following five broad fauna habitats are present in the project area (Figure 2). These fauna habitats are
based on vegetation community descriptions provided by PGV Environmental (2016).
Eucalypt woodland – which combines vegetation communities Eucalyptus corrugata or E. salmonophloia
woodland over Acacia tetragonophylla or Eremophila oppositifolia (EsEo, EcAt and EsAt) from PGV
Environmental’s (2016) report. The soils are orange-red sandy loam.
Heath – which combines vegetation communities Acacia resinimarginea/Allocasuarina acutivalvis or Acacia
resinimarginea/Melaleuca uncinata or Leptospermum roei or Acacia resinimarginea open heath (Ar, Ar/Aa,
ArEpTs, ArMu and Lr) from PGV Environmental’s (2016) report. The soils are light orange-brown loamy
sand with ironstone pebbles at the surface.
Mallee woodland – which combines vegetation communities Eucalyptus pileata or Eucalyptus gracilis or
Eucalyptus?rigidula open mallee shrub over Melaleuca uncinata, Acacia nigripilosa or Acacia
acuminata/Eremophila oppositifolia open low heath and sometimes over Triodia scariosa open grassland (Eg,
EgAaEo, EpMuTs and ErMuAa) from PGV Environmental’s (2016) report. The soils are orange-red sandy
loam.
Shrubland – which combines vegetation communities Acacia burkittii or Eucalyptus salubris tall shrubland
over Melaleuca uncinata (EsaIMu and Ab) from PGV Environmental’s (2016) report. The soils are orangered sandy loam with ironstone pebbles at the surface.
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Calitris woodland – which is vegetation community Callitris preissii/Acacia resinimarginea/Melaleuca
uncinata tall shrubland (CpAr) from PGV Environmental’s (2016) report. The soils are light yellow-brown
loamy sands.

4.3

Fauna habitat condition

The project area contains a few vehicle tracks and there has been some exploration drilling and associated
access tracks in the project area. Other than this disturbance, the habitat in the project area is in very good to
excellent condition. This assessment coincides with PGV Environmental’s (2016) assessment of the vegetation
condition, which it concluded was excellent.
Appendix N provides site information for Terrestrial Ecosystems (Terrestrial Ecosystems 2016) fauna habitat
assessment. These data and images indicate the range of fauna habitats present in the project area.
There was evidence of fox activity in the project area but no cat or dog tracks were observed. A large area
adjacent to the project area has been burnt >5 years ago, however, there was no evidence that the project area
had been recently burnt.
The open woodland of tall eucalypts contained trees with hollows suitable as nesting sites for Major Mitchell’s
Cockatoo, Western Rosellas and other birds and arboreal mammals.

4.4

Malleefowl mounds

Bamford Consulting Ecologists (2016) recorded 63 Malleefowl mounds. Five of these were large and
distinctive although not recently used, while the remaining 58 were little more than circular raised areas of
gravel; potentially unused for decades or even centuries and mostly eroded away. Only four mounds
(Plate 3-6) had the distinctive raised profile with a central depression shape typical of intact Malleefowl
mounds, and even these had large shrubs growing in them, suggesting that they had not been used for many
decades (Table 4; see Appendix D for location details and descriptions of all mounds).
Table 4. Significant Malleefowl mounds recorded from the project area
Mound dimensions are recorded in metres – width (W), height (H), depth (D). Profile (P) and status are
described in Appendix C)
No Easting Northing

Habitat / Vegetation

Landform

W

H

D

P

1

220065 6636392 Acacia shrubland on gravelly loam

Lateritic gravelly rise

9

0.4

0.2

1

2

219444 6638691 Acacia shrubland on gravelly loam

Lateritic gravelly rise

5

0.5

0.2

1

3

219862 6638783 Acacia shrubland on gravelly loam

Lateritic gravelly rise

7

0.5

0.3

1

4

214993 6630192 Acacia shrubland on gravelly loam

Lateritic gravelly rise

9

0.4

0.2

1

5

219851 6638833 Acacia shrubland on gravelly loam

Lateritic gravelly rise

8

0.2

6

The mounds were not evenly distributed across the search area but were located mostly in the north of the
pit/cells area, with one mound near an access track and one mound located along the water pipeline route.
Mounds were found where the soils were a gravelly loam, with the mounds themselves being composed largely
of lateritic gravel (Plate 3-6). In these areas, the vegetation was a shrubland of Acacia and Allocasuarina. Much
of the project area has either sandy soils (typically supporting mallee over spinifex), red loam soils (supporting
eucalypt woodland) or pale brown loam-clay soils (supporting a mixed shrubland), and these soil and
vegetation types did not support mound construction. In the case of sandy soils, if mounds had been constructed
in the past, they would have eroded away very quickly.
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Plate 3. Malleefowl mound with a raised
profile with well-defined central
depression

Plate 4. A very old mound; little more
than a raised patch of gravel

Plate 5. Malleefowl mound with
colonisation of small shrubs

Plate 6. Malleefowl mound with a
distinct crater, but a dead bush growing
in the centre

4.5

Vertebrate fauna

Lists of vertebrate fauna potentially found in the vicinity of the project are provided in Tables 5 to 8. These
are based on the fauna survey reports listed in section 2.4. Appendix A provides a summary of the fauna survey
data that are available near the project area. There are appreciable differences in the recorded fauna
assemblages within and among fauna surveys shown in Appendix A. These differences are partially due to the
low survey effort often deployed and they also reflect variations in soils and vegetation as well as temporal
variations in the fauna assemblages.
Table 5. Birds potentially found near the project area
Family

Species

Common Name

Accipitridae

Hamirostra melanosternon

Black-breasted Buzzard

Accipiter fasciatus

Brown Goshawk

Accipiter cirrocephalus

Collared Sparrowhawk

Aquila audax

Wedge-tailed Eagle

Hieraaetus morphnoides

Little Eagle

Chenonetta jubata

Australian Wood Duck

Anas gracilis

Grey Teal

Anatidae
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Family

Species

Common Name

Aegothelidae

Aegotheles cristatus

Australian Owlet-nightjar

Podargidae

Podargus strigoides

Tawny Frogmouth

Casuariidae

Dromaius novaehollandiae

Emu

Charadriidae

Vanellus tricolor

Banded Lapwing

Turnicidae

Turnix varius

Painted Button-quail

Turnix velox

Little Button-quail

Phaps chalcoptera

Common Bronzewing

Columbidae

Ocyphaps lophotes

Crested Pigeon

Alcedinidae

Todiramphus pyrrhopygius

Red-backed Kingfisher

Meropidae

Merops ornatus

Rainbow Bee-eater

Cuculidae

Chalcites basalis

Horsfield's Bronze-Cuckoo

Chalcites osculans

Black-eared Cuckoo

Cacomantis pallidus

Pallid Cuckoo

Cacomantis flabelliformis

Fan-tailed Cuckoo

Caprimulgidae

Eurostopodus argus

Spotted Nightjar

Falconidae

Falco cenchroides

Nankeen Kestrel

Falco berigora

Brown Falcon

Falco longipennis

Australian Hobby

Falco peregrinus

Peregrine Falcon

Megapodiidae

Leipoa ocellata

Malleefowl

Otididae

Ardeotis australis

Australian Bustard

Rallidae

Fulica atra

Eurasian Coot

Acanthizidae

Calamanthus campestri

Rufous Field wren

Calamanthus cautus

Shy Heathwren

Calamanthus fuliginosus

Striated Fieldwren

Pyrrholaemus brunneus

Redthroat

Smicrornis brevirostris

Weebill

Gerygone fusca

Western Gerygone

Acanthiza robustirostris

Slaty-backed Thornbill

Acanthiza chrysorrhoa

Yellow-rumped Thornbill

Acanthiza apicalis

Inland Thornbill

Aphelocephala leucopsis

Southern Whiteface

Acanthiza uropygialis

Chestnut-rumped Thornbill

Artamus personatus

Masked Woodswallow

Artamus cinereus

Black-faced Woodswallow

Artamus cyanopterus

Dusky Woodswallow

Artamus minor

Little Woodswallow

Cracticus torquatus

Grey Butcherbird

Cracticus nigrogularis

Pied Butcherbird

Cracticus tibicen

Australian Magpie

Strepera versicolor

Grey Currawong

Coracina maxima

Ground Cuckoo-Shrike

Coracina novaehollandiae

Black-faced Cuckoo-Shrike

Lalage sueurii

White-winged Triller

Climacteris rufa

Rufous Treecreeper

Artamidae

Campephagidae

Climacteridae
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Family

Species

Common Name

Corvidae

Corvus coronoides

Australian Raven

Corvus bennetti

Little Crow

Corvus orru

Torresian Crow

Estrildidae

Taeniopygia guttata

Zebra Finch

Eupetidae

Cinclosoma castanotum

Chestnut Quail-thrush

Cinclosoma castaneothorax

Chestnut-breasted Quail-thrush

Cheramoeca leucosterna

White-backed Swallow

Hirundo neoxena

Welcome Swallow

Petrochelidon ariel

Fairy Martin

Petrochelidon nigricans

Tree Martin

Malurus splendens

Splendid Fairy-wren

Malurus leucopterus

White-winged Fairy-wren

Malurus lamberti

Variegated Fairy-wren

Malurus pulcherrimus

Blue-breasted Fairy-wren

Certhionyx variegatus

Pied Honeyeater

Lichenostomus virescens

Singing Honeyeater

Lichenostomus leucotis

White-eared Honeyeater

Lichenostomus flavicollis

Yellow-throated Honeyeater

Lichenostomus cratitius

Purple-gaped Honeyeater

Lichenostomus ornatus

Yellow-plumed Honeyeater

Lichenostomus plumulus

Grey-fronted Honeyeater

Purnella albifrons

White-fronted Honeyeater

Manorina flavigula

Yellow-throated Miner

Acanthagenys rufogularis

Spiny-cheeked Honeyeater

Anthochaera carunculata

Red Wattlebird

Epthianura tricolor

Crimson Chat

Epthianura albifrons

White-fronted Chat

Glyciphila melanops

Tawny-crowned Honeyeater

Lichmera indistincta

Brown Honeyeater

Melithreptus brevirostris

Brown-headed Honeyeater

Grallina cyanoleuca

Magpie-Lark

Hirundinidae

Maluridae

Meliphagidae

Monarchidae
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Anthus novaeseelandiae

Australasian Pipit

Nectariniidae

Dicaeum hirundinaceum

Mistletoebird

Neosittidae

Daphoenositta chrysoptera

Varied Sittella

Pachycephalidae

Pachycephala inornata

Gilbert's Whistler

Pachycephala pectoralis

Golden Whistler

Pachycephala rufiventris

Rufous Whistler

Colluricincla harmonica

Grey Shrike-thrush

Oreoica gutturalis

Crested Bellbird

Pardalotidae

Pardalotus striatus

Striated Pardalote

Petroicidae

Microeca leucophaea

Jacky Winter

Petroica goodenovii

Red-capped Robin

Melanodryas cucullata

Hooded Robin

Eopsaltria griseogularis

Western Yellow Robin

Drymodes brunneopygia

Southern Scrub-robin

Family

Species

Common Name

Pomatostomidae

Pomatostomus superciliosus

White-browed Babbler

Psophodidae

Cinclosoma castanotus

Copper-backed Quail-thrush

Rhipiduridae

Rhipidura fuliginosa

New Zealand Fantail

Rhipidura albiscapa

Grey Fantail

Rhipidura leucophrys

Willie Wagtail

Tachybaptus novaehollandiae

Australasian Grebe

Poliocephalus poliocephalus

Hoary-headed Grebe

Calyptorhynchus banksii

Red-tailed Black-Cockatoo

Lophochroa leadbeateri

Major Mitchell's Cockatoo

Eolophus roseicapillus

Galah

Nymphicus hollandicus

Cockatiel

Glossopsitta porphyrocephala

Purple-crowned Lorikeet

Polytelis anthopeplus

Regent Parrot

Platycercus icterotis xanthogenys

Western Rosella

Barnardius zonarius

Australian Ringneck

Psephotus varius

Mulga Parrot

Melopsittacus undulatus

Budgerigar

Neophema elegans

Elegant Parrot

Strigidae

Ninox novaeseelandiae

Southern Boobook

Tytonidae

Tyto alba

Barn Owl

Podicipedidae
Cacatuidae

Psittacidae

Table 6. Mammals potentially found near the project area
Family

Species

Common Name

Bovidae

Capra hircus

Goat

Camelidae

Camelus dromedarius

Dromedary

Canidae

Canis lupus

Dingo/dog

Vulpes vulpes

Red Fox

Felidae

Felis catus

Cat

Molossidae

Austronomus australis

White-striped Freetail Bat

Mormopterus planiceps

Southern Freetail-bat

Chalinolobus gouldii

Gould's Wattled Bat

Chalinolobus morio

Chocolate Wattled Bat

Nyctophilus geoffroyi

Lesser Longeared Bat

Nyctophilus major

Western Longeared Bat

Scotorepens balstoni

Inland Broadnosed Bat

Vespadelus baverstocki

Inland Forest Bat

Vespadelus regulus

Southern Forest Bat

Antechinomys laniger

Kultarr

Ningaui ridei

Wongai Ningaui

Ningaui yvonneae

Mallee Ningaui

Pseudantechinus woolleyae

Woolley's False Antechinus

Sminthopsis crassicaudata

Fat-tailed Dunnart

Sminthopsis dolichura

Little Long-tailed Dunnart

Sminthopsis gilberti

Gilbert's Dunnart

Sminthopsis granulipes

White-tailed Dunnart

Vespertilionidae

Dasyuridae
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Family

Species

Common Name

Sminthopsis hirtipes

Hairy-footed Dunnart

Burramyidae

Cercartetus concinnus

Southwestern Pygmy Possum

Macropodidae

Macropus fuliginosus

Western Grey Kangaroo

Macropus robustus

Wallaroo or Euro

Macropus rufus

Red Kangaroo

Leporidae

Oryctolagus cuniculus

European Rabbit

Tachyglossidae

Tachyglossus aculeatus

Short-beaked Echidna

Muridae

Mus musculus

House Mouse

Notomys alexis

Spinifex Hopping Mouse

Notomys mitchellii

Mitchell's Hopping Mouse

Pseudomys albocinereus

Ash-grey Mouse

Pseudomys bolami

Bolam's Mouse

Pseudomys hermannsburgensis

Sandy Inland Mouse

Table 7. Amphibians potentially found near the project area
Family
Limnodynastidae

Myobatrachidae

Species
Neobatrachus albipes
Neobatrachus kunapalari
Neobatrachus pelobatoides
Neobatrachus sutor
Neobatrachus wilsmorei
Pseudophryne guentheri
Pseudophryne occidentalis

Common Name
White-footed Trilling Frog
Kunapalari Frog
Humming Frog
Shoemaker Frog
Goldfields Bull Frog
Crawling Toadlet
Western Toadlet

Table 8. Reptiles potentially found near the project area
Family

Species

Common Name

Agamidae

Ctenophorus adelaidensis

Southern Heath Dragon

Ctenophorus cristatus

Bicycle Dragon

Ctenophorus fordi

Mallee Sand Dragon

Ctenophorus isolepis

Crested Dragon

Ctenophorus maculatus

Spotted Military Dragon

Ctenophorus ornatus

Ornate Crevice Dragon

Ctenophorus reticulatus

Western Netted Dragon

Ctenophorus salinarum

Salt Pan Dragon

Ctenophorus scutulatus

Lozenge-marked Dragon

Moloch horridus

Thorny Devil

Pogona minor

Bearded Dragon

Tympanocryptis cephalus

Pebble Dragon

Antaresia stimsoni

Stimson's Python

Aspidites ramsayi

Woma

Morelia spilota imbricata

Carpet Python

Boidae

Carphodactylidae
Diplodactylidae
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Nephrurus stellatus
Underwoodisaurus milii

Barking Gecko

Crenadactylus ocellatus

Clawless Gecko

Family

Species

Common Name

Diplodactylus granariensis
Diplodactylus pulcher
Lucasium maini
Lucasium stenodactylus
Oedura reticulata
Ryynchoedura ornats

Beaked Gecko

Strophurus assimilis

Goldfields Spiny-tailed Gecko

Strophurus elderi
Strophurus intermedius
Strophurus wellingtonae
Elapidae

Acanthophis antarcticus

Southern Death Adder

Brachyurophis fasciolata
Brachyurophis semifasciata
Demansia psammophis
Echiopsis curta

Bardick

Furina ornata

Moon Snake

Neelaps bimaculatus

Black-naped Snake

Parasuta gouldii
Parasuta monachus
Pseudechis australis

Mulga Snake

Pseudonaja affinis

Dugite

Pseudonaja mengdeni

Gwardar

Pseudonaja modesta

Ringed Brown Snake

Simoselaps bertholdi

Jan's Banded Snake

Simoselaps semifasciata
Suta fasciata
Gekkonidae

Rosen's Snake

Gehyra purpurascens
Gehyra variegata

Pygopodidae

Heteronotia binoei

Bynoe's Gecko

Rhynchoedura ornata

Beaked Gecko

Aprasia repens
Delma australis
Delma butleri
Delma nasuta
Lialis burtonis
Pygopus lepidopodus

Common Scaly Foot

Pygopus nigriceps
Scincidae

Cryptoblepharus australis
Cryptoblepharus buchananii
Ctenotus atlas
Ctenotus brooksi
Ctenotus leonhardii
Ctenotus mimetes
Ctenotus pantherinus
Ctenotus schomburgkii
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Leopard Skink

Family

Species

Common Name

Ctenotus uber
Ctenotus xenopleura
Cyclodomorphus melanops

Slender Blue-tongue

Egernia depressa

Pygmy Spiny-tailed Skink

Egernia formosa
Egernia inornata
Egernia richardi
Eremiascincus pallidus

Western Sand-swimming Skink

Hemiergis initialis
Lerista gerrardii
Lerista kingi
Lerista macropisthopus
Lerista picturata
Lerista rhodonoides
Liopholis inornata
Menetia greyii
Morethia adelaidensis
Morethia butleri
Morethia obscura
Tiliqua occipitalis

Western Bluetongue

Tiliqua rugosa
Typhlopidae

Anilios australis
Anilios bicolor
Anilios bituberculatus
Anilios hamatus

Varanidae

Varanus giganteus

Perentie

Varanus gouldii

Bungarra or Sand Monitor

Varanus tristis

Racehorse Monitor

Bamford Consulting Ecologists generated opportunistic fauna records during their field visit in 2016 for the
Malleefowl Survey (Bamford Consulting Ecologists 2016). These have been collated in Appendix B. Using
Bamford’s field notes correlated with vegetation mapping by PGV Environmental (2016), Tellus has inferred
likely vegetation types related to these records where possible.

4.6

Conservation significant fauna species

Species listed under the EPBC Act or WC Act as being of conservation significance or are listed in the DBCA
Priority and Threatened Species list and potentially near the project area are shown in Table 9.
Conservation significant fauna are protected by the Commonwealth EPBC Act, and this list includes species
covered by international treaties such as the Japan-Australia Migratory Bird Agreement (JAMBA) and ChinaAustralia Migratory Bird Agreement (CAMBA) and the Western Australia (WA) WC Act. The WA WC Act
provides for the publishing of the Wildlife Conservation (Specially Protected Fauna) Notice that lists species
under multiple categories. In addition, DBCA maintains a list of fauna that require monitoring under four
priority headings based on DBCA’s knowledge of their distribution, abundance and threatening processes
(Appendix L). The EPBC Act and WC Act imply legislative requirements for the management of anthropogenic
impacts to minimise the effects of disturbances on species and their habitats. Priority species have no statutory
protection, other than the DBCA wishes to monitor potential impacts on these species. Environmental
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consultants and proponents of developments are encouraged to avoid and minimise impacts on these species.
Definitions of the significant fauna under the WC Act are provided in Appendix L.
4.6.1

Significant fauna species recorded or predicted for the project area

Five threatened species of fauna and one migratory species of birds were identified under the EPBC Act as
potentially occurring in the project area. There are six schedule species listed under the WC Act and eight
priority species listed on the DBCA’s priority fauna list that potentially occur in the project area. The following
is an assessment of the likelihood of each of the species listed in Table 9 being found in the project area.
Migratory wetland and marine species (e.g. Actitis hypoleucos, Calidris acuminata, Calidris ferruginea,
Calidris melanotos, Ardea alba) were not included as there is no suitable habitat for this species in or near the
project area.
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Table 9. Vertebrate fauna that are potentially found near the project area and that are listed as being of conservation significance under state or commonwealth
government legislation or with DBCA
Species
Calidris ferruginea
Curlew Sandpiper
Myrmecobius fasciatus
Numbat
Calyptorhynchus latirostris
Carnaby’s Black-Cockatoo
Leipoa ocellata
Dasyurus geoffroii
Merops ornatus
Apus pacificus

Vulnerable

Status under
the EPBC
Act
Critically
Endangered

Endangered

Vulnerable

Endangered

Endangered

Malleefowl

Vulnerable

Vulnerable

Chuditch

Vulnerable

Vulnerable

Rainbow Bee-eater

Migratory
Migratory

Migratory

Grey Wagtail

Migratory

Migratory

Platycercus icterotis xanthogenys
(Mallee) Western Rosella

Priority 4

Motacilla cinerea

Falco peregrinus
Aspidites ramsayi

Fork-tailed Swift

Peregrine Falcon
Woma

Acanthophis antarcticus
Southern Death Adder
Pseudomys occidentalis
Western Mouse
Nyctophilus major tor
Central Long-eared Bat
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Status under
the WC Act /
DBCA

SP
Priority 1
Priority 3
Priority 4
Priority 4

Comment on potential impact that vegetation clearing will have on conservation significant species
It is highly unlikely to be in the project area because of a lack of habitat.
Not recently recorded near the project area, so it is unlikely to be present in the project area. Impact
potential very low.
Not recently recorded near the project area, so it is unlikely to be present in the project area. Impact
potential very low.
Potentially near the project area. This species would only be impacted if active nests were destroyed in the
breeding season or birds where injured or killed. There were no recently active or active Malleefowl
mounds in the development envelope and no foot prints were recorded. Impact potential low.
Not recently recorded near the project area, so it is unlikely to be present in the project area. Impact
potential very low.
It has been recorded in numerous fauna surveys near the project area and could therefore be seen and breed
in the project area. However, these birds will readily move out of the area if disturbed, so there is unlikely
to be a significant impact. Impact potential low.
The Fork-tailed Swift may infrequently be seen near the project area, but is unlikely to be impacted as it is
predominantly an aerial species and will readily move away from a disturbance. Impact potential very low.
Has not been recorded in the bioregion. They can also easily move to adjacent undisturbed areas once
clearing commences, so the potential impact is very low.
Could be found in the eucalypt woodland. It would readily move to adjacent undisturbed areas once
vegetation clearing commences. Impact potential very low in a regional context.
The Peregrine Falcon may infrequently be observed in the project area; however, vegetation clearing is
unlikely to have a significant impact on this species as there is plenty of similar habitat in adjacent areas and
it will readily move from a disturbance area. Impact potential very low.
Possibly in the project area, but based on the size of the areas to be disturbed, the impact potential is very
low in a regional context.
Unlikely to be in the project area. Impact potential very low in a regional context.
Not recently recorded in the vicinity of the project area, so it is unlikely to be present in the project area.
Impact potential very low.
The project area is on the north-western boundary of its known distribution so it is potentially present in the
area. The proposed clearing of vegetation in the project area is unlikely to have a significant impact on this

Status under
the WC Act /
DBCA

Species

Comment on potential impact that vegetation clearing will have on conservation significant species
species as it will readily move when disturbed, and they are likely to be in a similar abundance in adjacent
areas. Impact potential very low.

Charadrius rubricollis
Hooded Plover (western subspecies)

Priority 4

Unlikely to be seen in the project area due to a lack of suitable habitat. Impact potential very low.

Macropus irma
Western Brush Wallaby

Priority 4

Unlikely to be in the project area and if it was, it is unlikely that vegetation clearing will significantly
impact on this species because it can easily move to adjacent undisturbed areas once clearing commences.
Impact potential very low.

Priority 4

Unlikely to be in the project area. Impact potential very low.

Isoodon obesulus fusciventer

SP
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Status under
the EPBC
Act

specially protected

Quenda

4.6.2

Conservation significant vertebrate species and potential impact on each of these species

Curlew Sandpiper (Calidris ferruginea) - Critically Endangered under the Wildlife Conservation Act 1950 and
Endangered under the EPBC Act 1999
Curlew Sandpipers occur around the coasts and are also quite widespread inland, though in smaller numbers, and
off-shore islands. In Western Australia, they are mostly transient in inland areas. They breed in arctic coasts of Asia
and winter in Africa, Madagascar, south-Asia, Indo-Australia archipelago and Australia (Johnstone and Storr 1998).
Large flock are seen at Port Hedland salt works, 80 Mile Beach, Roebuck Bay and Lake Macleod.
Curlew Sandpipers forage on mudflats and nearby shallow water drains of intertidal mudflats and sandy shores of
estuaries, bays, inlets and lagoons, and also around non-tidal swamps, lakes and lagoons near the coast, and ponds
in salt works and sewage farms. They are also recorded inland, though less often, including around ephemeral and
permanent lakes, dams, waterholes and bore drains, usually with bare edges of mud or sand. They occur in both
fresh and brackish waters.
There is no suitable habitat for this species within or near the project area, so there are unlikely to be any significant
impacts.
Numbat (Myrmecobius fasciatus) - Endangered under the WC Act and Vulnerable under the EPBC Act
Numbats were once present across southern semi-arid and arid Australia, including parts of NSW, SA and southern
NT, as well as the south-west of Western Australia. In Western Australia, there are small residual populations at
Dryandra and Perup, with recent translocations at Boyagin Nature Reserve, Tutanning Nature Reserve, Batalling
block and Karroun Hill Nature Reserve (Friend 2008). Numbats are essentially solitary, forage during the day in
winter and in the early morning and late afternoon in summer.
There is a very old record of a Numbat being found south of the project area, however, it is highly unlikely that they
are now present in the project area. Therefore, there is a very low possibility of impacting on this species.
Carnaby’s Black-Cockatoo (Calyptorhynchus latirostris) – Endangered under the WC Act and the EPBC Act
Carnaby’s Black-Cockatoo (Calyptorhynchus latirostris) is a large, pied, cockatoo. Garnett et al. (2011) and the
DSEWPaC (2011) reported that Carnaby’s Black-Cockatoo inhabits the south-west of Western Australia, from
Kalbarri to as east on the south coast as Esperance. It breeds inland and moves to the coastal areas when chicks have
fledged (Saunders et al. 1985). Carnaby’s Black-Cockatoos are highly gregarious, usually seen in trios, small parties
or large flocks (up to 5000 birds; Perry 1948). These flocks usually contain males, females and immature birds.
In some locations, breeding populations have decreased or become locally extinct (Saunders 1986, Saunders and
Ingram 1987). For example, in the Coomallo Creek area north of Perth, Black-Cockatoos laid 74 clutches in 1973,
75 in 1974, 82 in 1975 but only 20 in 1994 and 19 in 1996 (Saunders and Ingram 1987). Saunders (1986) reported
finding 13 nests at Manmanning in 1969 but by 1977, the species had stopped breeding in the area. Saunders (1990)
reported failed nestings due to predation by a cat, galahs broke Carnaby’s Black-Cockatoo eggs and took over nests,
while other adult birds were killed by vehicles and Wedge-tailed Eagles (Aquilla audax).
Carnaby’s Black-Cockatoos are partly migratory and partly sedentary (Higgins 1999). In the drier regions of their
geographic range where most of the native vegetation has been cleared (e.g. wheatbelt), Carnaby’s Black-Cockatoos
are postnuptial migrants (Saunders 1980, Saunders and Ingram 1995). After breeding, individuals in these areas
migrate to feed in higher rainfall areas including the Swan Coastal Plain, and to a lesser extent, forests dominated
by E. marginata (Jarrah), C. calophylla (Marri) and E. diversicolor (Karri; Saunders 1980).
Garnett et al. (2011) estimated there were between 10,000 and 60,000 birds in the population.
Carnaby’s Black-Cockatoo breed between July and November mostly in eucalypt woodland (Saunders 1980, 1986).
Carnaby’s Black-Cockatoo nest in tree hollows that are created by fire, fungi, termites or old age, with hollows
between 2.5 and 12m above the ground (Saunders 1979, Higgins 1999). Hollows are large, ranging from 10 to over
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250cm in depth (Higgins 1999). These hollows are usually in live or dead smooth-barked Eucalyptus salmonophloia
(Salmon Gum) or Eucalyptus wandoo (Wandoo). However, Carnaby’s Black-Cockatoo will also nest in E.
longicornis (Red Morrell), E. loxophleba (York Gum), E. gomphocephala (Tuart), E. rudis (Flooded Gum), E.
salubris (Gimlet), E. occidentalis (Swamp Yate) and C. calophylla (Higgins 1999, Cale 2003). When breeding, they
most often forage in the surrounding shrubland and kwongan heath (Higgins 1999). Eggs are laid on a mat of wood
chips chewed from the sides of the hollow. Clutches are 1-2, but most often only one chick is raised. Incubation
takes 29 days, and only the female incubates and broods (Johnstone and Kirkby 2011). Initially the female will
return to the nest mid-morning to feed the chick, but after about 2-3 weeks both parents leave in the early morning
and return late evening.
Young remain with their parents until the parents return to the breeding area in the following year (Saunders 1980).
Immature birds probably do not move into the breeding areas until they are ready to breed, although little is known
of the movements of immature Carnaby’s Black-Cockatoo until they are ready to breed (Saunders 1977).
Saunders (1980) reported Carnaby’s Black-Cockatoo at Coomallo Creek (breeding area) foraged mostly on native
plants, with the only exception being Erodium sp.. Higgins (1999) reported the habitat of Carnaby’s Black-Cockatoo
was uncleared or remnant woodlands dominated by Eucalyptus, particularly E. wandoo and E. salmonophloia and
often in shrubland or kwongan heathland dominated by Hakea, Dryandra, Banksia and Grevillea and seasonally in
Pinus plantations and less often in C. calophylla, E. diversicolor or E. marginata.
The project area is outside the eastern fringe of its current geographic distribution (Johnstone and Storr 1998),
however, Davies (1966) reported Carnaby’s Black-Cockatoo as far east as Norseman, but this was a rare occurrence
and given the recently reported reduction in the population and contraction in its range (Department of Sustainability
Environment Water Population and Communities 2012), it is unlikely to be seen this far east again. Terrestrial
Ecosystems’ assessment is that it is unlikely to be present near the project area.
Malleefowl (Leipoa ocellata) – Vulnerable under the WC Act and the EPBC Act
Malleefowl are relatively large, mostly terrestrial birds that tend to be sedentary, nesting in the same general area
year after year (Frith 1962, Priddel and Wheeler 2003). Density of the birds is generally highest in areas of higher
rainfall and on more fertile soils (Frith 1962, Copley and Williams 1995, Benshemesh 2007) and where shrub
diversity is greatest (Woinarski 1989). Malleefowl are now primarily found in semi-arid and arid shrublands and
low woodlands dominated by mallee (Eucalyptus sp.) in the more temperate areas (Frith 1962). Grazed areas
generally have lower densities (Benshemesh 2007).
A sandy or gravelly substrate and abundance of leaf litter are requirements for the construction of the birds’
incubator mounds (Frith 1959, 1962). Jones and Goth (2008) indicated Malleefowl mounds were 60-90cm high and
3.7m wide, however, there is considerable variability in the size, which is often influenced by how often the mound
has been used. Malleefowl frequently use already constructed mounds instead of building a new mound each year
(Priddel and Wheeler 2003). Malleefowl that reuse an existing mound tend to rake more material from the
surrounding area each year on to the existing mound, with the consequence that some of the older mounds are higher
than 100cm and wider than 5m. Density of the canopy cover is an important feature associated with high breeding
densities (Frith 1962, Benshemesh 2007) and it is this dense mallee vegetation that can make ground searches for
Malleefowl mounds difficult.
Malleefowl have been recorded in other fauna surveys near the project area (Appendix A) and there are old and
long-unused mounds in the project area. Bamford Consulting Ecologists (Bamford Consulting Ecologists 2016)
concluded that they were no longer present in the project area.
Chuditch (Dasyurus geoffroii) – Vulnerable under the WC Act and the EPBC Act
The Chuditch is the largest carnivorous marsupial in Western Australia (WA). It is usually active from dusk to
dawn. Formally known from over 70% of Australia, the Chuditch now has a patchy distribution throughout the
Jarrah forest and mixed Karri/Marri/Jarrah forest of south-west WA and other isolated areas (Serena and Soderquist
2008). Chuditch are solitary animals for most of their life and den in hollow logs, burrows, culverts, etc and have
also been recorded in tree hollows and rock cavities. Chuditch are opportunistic feeders, and forage primarily on
the ground at night. Their diet can include other mammals, birds, lizards, bird and reptile eggs but the majority is a
mixture of large invertebrates (e.g. spiders, scorpions and crickets; Serena and Soderquist 2008).
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The Terrestrial Ecosystems fauna survey database has historical records of a Chuditch west of the project area, but
there are no recent records near the project area and there are numerous recent records south of Southern Cross and
Marvel Loch. Based on the available data it is Terrestrial Ecosystems assessment that Chuditch is unlikely to be
found in the project area as it is outside its known geographical distribution.
Rainbow Bee-eater (Merops ornatus) - Migratory under the WC Act
The Rainbow Bee-eater is widespread during late spring and summer in the southern section of WA, particularly in
sandy areas that have access to water. This migratory bird inhabits open woodlands and forests, semi-arid scrub,
grasslands but avoids dense forests (Morcombe 2003). This species was recorded in numerous fauna surveys near
the project area (Appendix A), and could therefore be seen and breed in the Sandy Ridge project area if conditions
were suitable. However, these birds will readily move out of the area if disturbed, so there is unlikely to be a
significant impact outside the breeding season. It could potentially breed in the sandy areas late in spring or early
summer.
Fork-tailed Swift (Apus pacificus) - Migratory under the EPBC Act and the WC Act
The Fork-tailed Swift breeds in north-east and mid-east Asia and winters in Australia and New Guinea. It arrives in
the Kimberley in late September and in central and southern WA in November and leaves in late April. The Forktailed Swift may be an infrequent visitor to the area although it has not been recorded in previous surveys. This swift
is found in a variety of habitats from rainforest to semi-desert and is often recorded ahead of a major summer storm
(Morcombe 2003).
It is Terrestrial Ecosystems’ assessment that the Fork-tailed Swift may infrequently be seen near the project area,
but is unlikely to be impacted by the proposed development as it is predominantly an aerial species and will readily
move away from a disturbance.
Grey Wagtail (Motacilla cinerea) - Migratory under the EPBC Act 1999 and the Wildlife Conservation Act 1950
The Grey Wagtail is a small yellow breasted bird with a grey back and head. Johnstone and Storr (2004) reported
this migratory species as breeding in Palearctic from western Europe and north-west Africa to eastern Asia and
wintering in Africa, south-east Asia, Indonesia, the Philippines, New Guinea and Australia. Its preferred habitat in
Australia is banks and rocks in fast-running fresh water including rivers, streams and creeks where it feeds on
insects. The Atlas of Living Australia records two sightings on the south-coast of Western Australia and none around
the project area. It is highly unlikely to be seen in the project area due to a lack of suitable habitat.
Western Rosella (Platycercus icterotis xanthogenys) – Priority 4 with DBCA
The mallee form of the Western Rosella is found mostly in Eucalypt and Casuarina woodland and shrublands,
especially Wandoo, Flooded Gums and Salmon Gums. This species was sighted by McKenzie and Rolfe (1995b)
during the Boorabbin-Southern Cross biological survey, but it was not seen in any of the other fauna surveys around
the Sandy Ridge project area (Appendix A). Based on his surveys around Yellowdine, Prof. H. Recher (pers. comm.)
suggested that this species is sparse throughout the Great Western Woodland and it probably nests in the woodlands.
Johnstone and Storr (1998) indicate that the project area is north of its known distribution, so it is unlikely to breed
in the project area. Given that the proposed vegetation clearing represents a very small fraction of similar habitat in
the area, it is Terrestrial Ecosystems’ assessment that the proposed clearing in the project area is unlikely to have a
significant impact on this species.
Peregrine Falcon (Falco peregrinus) – Specially protected under the WC Act
The Peregrine Falcon is uncommon, although widespread throughout much of Australia excluding the extremely
dry areas and has a wide and patchy distribution. It favours hilly or mountainous country and open woodlands and
may be an occasional visitor to the project area. Nesting sites include ledges along cliffs, granite outcrops and
quarries, hollow trees near wetlands and old nests of other large bird species (Johnstone and Storr 1998). There is
no evidence to suggest any change in status in the last 50 years. Peregrine Falcons were recorded during numerous
fauna surveys in the bioregion (Appendix A), so they are in the area.

31

It is Terrestrial Ecosystems’ assessment that the Peregrine Falcon may infrequently be observed in the project area,
however, vegetation clearing is unlikely to have a significant impact on this species as there are plenty of similar
habitats in adjacent areas and it will readily move from a disturbance area.
Woma (southern form: Aspidites ramsayi) – Priority 1 with DBCA
This python was once common in a crescent shaped distribution from Shark Bay through the wheatbelt to Kitchener.
The Western Australian Museum has records of them being caught in the vicinity of the Great Eastern Highway
from around Southern Cross and east toward Coolgardie (Thompson and Thompson 2006). The published literature
indicates it is now only found around Shark Bay and east of Kalgoorlie.
Terrestrial Ecosystems is aware of another small population on the sand plain near the project area, in habitat similar
to that in the project area. It is therefore potentially in the project area in low numbers, but because of the abundance
of similar habitat in adjacent areas, any impacts on this species are unlikely to be significant in a regional context.
Southern Death Adder (Acanthophis antarcticus) – Priority 3 with DBCA
The Southern Death Adder is a very cryptic snake that is found from the Darling Range, central wheatbelt and from
Esperance across the Nullarbor Plain to the South Australian border (Cogger 2014). It is rarely caught in fauna
surveys and only opportunistically encountered on roads and in undisturbed bushland at night. Jason Fraser caught
a single specimen north of Bungalbin Hill on the sand plain, in habitat similar to that in the project area. They are
rarely encountered in the Southern Cross bioregion, so there is only a very low possibility it is the project area.
Western Mouse (Pseudomys occidentalis) - Priority 4 with DBCA
Kitchener and Chapman (1977) described the Western Mouse’s preferred habitat as tall shrub land with mallee
eucalypts and a heath understorey on a substrate of gravelly loam. Van Dyck and Strahan (2008) reported its
geographic distribution to being confined to unburnt areas on sandy clay loam or sandy loam in dense vegetation.
There is a very old record of the Western Mouse in the vicinity of the project area in the DBCA’s threatened and
priority species database, however, it has not been recorded in any of the more recent surveys, so it is Terrestrial
Ecosystems’ view that it is unlikely to be in the project area. Potential impacts on this species are therefore likely
to be very low.
Central Long-eared Bat (Nyctophilus major tor) – Priority 4 with DBCA
This species is probably the species referred to by Churchill (2008) as the Central Long-eared Bat
(Nyctophilus sp. 1). This species is distributed across the southern and central wheatbelt, southern part of the Great
Victoria Desert and the Nullarbor coast. The project area is on the north-western boundary of its known distribution.
It roosts in tree cavities, foliage and under loose bark.
It is Terrestrial Ecosystems’ assessment that the proposed clearing of vegetation in the project area is unlikely to
have a significant impact on this species as it will readily move when disturbed, and they are likely to be in a similar
abundance in adjacent areas.
Hooded Plover (Charadrius rubricollis) – Priority 4 species with DBCA
This species frequents the margins and shallows of salt lakes, and is also seen along coastal beaches, where it forages
for invertebrates. It is found along the southern coast and salt lakes north to Port Gregory, Three Springs, Mt Gibson,
Lake Brown, Lake Barlee, Lake Cowan and Eyre (Johnstone and Storr 1998). It is an uncommon to common resident
on the southern sea beaches from Cape Naturaliste east to Eyre. It probably breeds in the samphire habitat along the
boundary of some of the salt lakes in the bioregion.
It is Terrestrial Ecosystems’ assessment that it is unlikely to be seen in the project area due to a lack of suitable
habitat.
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Western Brush Wallaby (Macropus irma) - Priority 4 species with DBCA
The Western Brush Wallaby distribution once extended to near the project area, but there are no recent records
around the project area. It prefers open forests or woodlands, often near a water source and scrubby thickets. It was
found in mallee and heathland in the wheatbelt (Morris and Christensen 2008) and there are recent records south of
Marvel Loch. There is a lack of recent records near the project area indicating that is probably is no longer present.
It was not seen during the search of the area for Malleefowl mounds. It is Terrestrial Ecosystems’ view that the
Western Brush Wallaby is unlikely to be seen in the project area and therefore not impacted by the proposed
development.
Southern Brown Bandicoot or Quenda (Isoodon obesulus fusciventer) – Priority 4 species with DBCA
Quenda prefer dense scrub (up to one metre high), often in or near swampy or wetland vegetation. It will often feed
in adjacent forest and woodland that is burnt and in areas of pasture and cropland lying close to dense cover (Paull
2008). Southern Brown Bandicoot has not been recorded near the project area for a long time, so, it is Terrestrial
Ecosystems’ view that Southern Brown Bandicoots are unlikely to be in the project area, and thus impacted by the
proposed development.

4.7

Invertebrates

At least 30 species from SRE groups were recorded in the project area (Table 10 and Figure 3). Two species were
classed as potential SREs and the remaining 28 were classified as widespread or not SREs. A total of 175 animals
were recorded, including animals collected alive or dead (exuvia) and records of active or inactive burrows. The
mygalomorph spiders were most diverse with 12 species, followed by scorpions (5), pseudoscorpions (4), snails (3),
terrestrial slaters (2), centipedes (2) and millipedes (2). Twenty-two higher order identifications were omitted from
the final list of recorded species as they could not be identified to species and are likely to belong to recorded
species-level identifications (Appendix 6).
There are 19 ‘new’ species and although they should be treated as such, twelve are unlikely to be new because their
morphology matches, or is a very close match to, species from outside of the project area. These affinities would be
ascertained through molecular work.
Habitat descriptions used by Bennelongia Environmental Consultants are provided in Appendix L.
4.7.1

Pseudoscorpions

Pseudoscorpions species exhibit a range of life histories, including species that disperse widely (e.g. Atemnidae,
Chernetidae), those that are arid-adapted and common in low-rainfall areas (e.g. Olpiidae) and those that are rangerestricted and confined to habitats with permanent moisture availability (e.g. Chthoniidae and Garypidae).
Olpiidae
Olpiidae sp.
The family Olpiidae contains arid-adapted pseudoscorpions in Western Australia (ALA data) that are mostly
considered not to be SRE species. A very juvenile specimen (protonymph) was recorded from deep eucalyptus bark
layers at Site 09. It may be a distinct morphospecies but cannot be identified further using morphology.
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Table 10. Invertebrates from SRE taxa recorded during the 2017 survey
Taxonomy
Arachnida
Pseudoscorpiones
Panctenata
Olpiidae
Chernetidae
Sternophoridae
Atemnidae
Araneae
Mygalomorphae
Barychelidae

Ctenizidae
Dipluridae
Idiopidae

LowestID

Olpiidae sp.
Chernetidae sp.
Afrosternophorus sp.
B05

1
1

Oratemnus sp. B10

26

Idiommata sp. B03
(cf. blackwalli)
Synothele sp. B03
(cf. rastelloides)
Conothele sp. B04
Cethegus sp. B01 (cf.
fugax)
Aganippe sp. B03
Aganippe sp. B26
Gaius sp. B01 (cf.
villosus)

Nemesiidae

Gaius sp. B06
Aname sp. B15
(black)
Aname sp. B16 (big
yellow)

Scorpiones
Bothriuridae
Buthidae

Urodacidae
Chilopoda
Geophilida
Chilenophilidae
Mecistocephalidae
Diplopoda
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No. of
Habitat
Sites
Animals
types

Aname sp. B30
(white)
Aname sp. B31
(mottled)
Cercophonius
michaelseni
Isometroides vescus
Lychas splendens

7

9
11
9, 11,
12

TeW
MecW
MecW,
TeW
MmW,
4, 7,
OmH,
10
TeW

SRE
Status

N/A
N/A

Not SRE
Widespread

6.6 km

Widespread

8.4 km

Widespread

2

2

MmW

-

Widespread

1

2

MmW

-

Widespread

1

5

TeW
LcW,
6, 8
OmH
10
OmH
7
TeW
LcW,
3, 4,
MecW,
6, 7,
MmW,
8, 10,
OmH,
12
TeW
8
LcW
MmW,
2, 4, 6
OmH
MecW,
1, 2,
MmW,
3, 5,
OmH,
9, 11
TeW

-

Widespread

-

Widespread

-

Widespread
Potential³

-

Widespread

-

Widespread

1.6 km

Widespread

8.5 km

Widespread

2
1
19
11
1
5
29
4

3

MmW

-

Widespread

1

7

TeW

-

Widespread

1

9

TeW

N/A

Not SRE

1
1

7
5

TeW
TeW
LcW,
4, 6, 8
OmH

N/A
N/A

Not SRE
Not SRE

N/A

Not SRE

Lychas annulatus

3

Urodacus sp. B13
(cf. armatus)

6

5, 9

3
8

Sepedonophilus sp.
B06
Mecistocephalus sp.
B10

Linear range
(undescribed
Species)

TeW

-

Widespread

7, 9, OmH,
10
TeW

-

Widespread

5, 9

-

Widespread

TeW

Taxonomy

LowestID

No. of
Habitat
Sites
Animals
types

Polydesmida
Paradoxosomatidae

Gastropoda
Stylommatophora
Pupillidae

Malacostraca
Isopoda
Armadillidae

SRE
Status

Antichiropus sp.

2

4, 9

OmH,
TeW

N/A

Potential5

Polyxenidae sp.

5

7, 10

OmH,
TeW

N/A

Not SRE

Pupoides contrarius
Gastrocopta
bannertonensis
Pupoides adelaidae

1

5

TeW

N/A

Not SRE

2

7

TeW

N/A

Not SRE

4

7

TeW

N/A

Not SRE

Acanthodillo sp. B22
Acanthodillo sp. B23

3
1

1
12

OmH
MecW

Polyxenida
Polyxenidae

Linear range
(undescribed
Species)

-

Widespread
Widespread

Chernetidae
Chernetidae sp.
A very juvenile specimen (protonymph) was recorded from deep eucalyptus bark layers at Site 11. Species of
Chernetidae use phoresy, a mechanism by which one species transports another, to disperse (e.g. Gabbutt 1970). It
is very possible that this species is phoretic on flies and beetles. Considering its likely dispersal capability, this
species is probably widespread and not of conservation concern.
Sternophoridae
Afrosternophorus sp. B05
Sternophorid pseudoscorpions are easy to recognise because of the pseudosternum between the leg coxa; a unique
feature that distinguishes them from all other pseudoscorpions (Harvey 1985). Afrostenophrus occurs widely in the
Pilbara bioregion (ALA 2017) and may be diverse at the species level, although there is no taxonomic revision and
species delimitation is difficult. Specimens are typically collected from dry leaf litter at the base of Eucalyptus trees,
or dry bark debris. All specimens in the current survey were collected from deep, dry leaf litter at the base of
Eucalyptus trees. This may be a new species of Afrosternophorus but based on biological characteristics (occurrence
in widely occurring ephemeral and dry microhabitats) this is probably a widespread species and not of conservation
concern.
Atemnidae
Oratemnus sp. B10
One species of Oratemnus was collected from deep and surface litter at a total of three sites (4, 7 and 10). There is
currently no taxonomic framework for this genus but specimens are commonly collected from ephemeral habitats
such as under tree bark and often collected during fauna surveys in arid Western Australia. These pseudoscorpions
use phoresy, a mechanism by which one animal transports another, to disperse between habitats then they become
unsuitable. Oratemnus species are likely to be phoretic on flies and beetles, disperse between ephemeral habitats,
and are currently considered widespread fauna. The species present in the project area is not of conservation concern.
4.7.2

Trapdoor spiders

Mygalomorph spiders represent a lineage that has a high proportion of SRE species (Harms and Framenau 2013,
Castalanelli et al. 2014) and we discuss the species collected in the project area. A plate of some spiders from the
project area is provided as Appendix K.
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Barychelidae
Idiommata sp. B03 (cf. blackwalli)
Two female specimens belonging to this genus were collected from deep leaf litter at Site 2 in medium mallee
woodland. It superficially resembles the widespread species Idiommata blackwalli but differs in some
morphological characters and although possibly the same species, it should be treated as new until molecular work
is conducted. Specimens of this genus with an affinity to blackwalli have been collected in the broad vicinity of the
project area from prospective SRE habitat (BIF ridges) at Helena Aurora Range and Mt Geraldine. The specimens
in the project area were collected from habitat with a very low prospectivity for SREs and this species is therefore
not of conservation concern.
Synothele sp. B03 (cf. rastelloides)
A single female of this very diverse spider genus was collected at Site 2 in medium mallee woodland. Like
Idiommata, it constructs highly cryptic burrows at the base of rock boulders or in deep litter and the lid opening is
camouflaged with soil or debris. The specimen is morphologically very similar to animals from Ularring Hematite,
Mt Forrest and Helena Aurora Range, but in the absence of molecular work should be treated as a new species. This
spider genus is widespread in Australia and included mostly undescribed species, many of which have very short
ranges (Raven 1994, Castalanelli et al. 2014). Synothele sp. B03 was collected from a habitat with very low
prospectivity for SREs and is therefore not of conservation concern.
Ctenizidae
Conothele sp. B04
This genus is diverse in the Pilbara and Goldfields bioregions and there are many undescribed species with
potentially short ranges (Castalanelli et al. 2014). A single female specimen of an undescribed species was collected
at Site 5 in tall Eucalyptus woodland and morphologically is very similar to an animal from Ularring Hematite (e.g.
eye pattern and female genitalia). Without molecular work, this specimen should be treated as a new species. At
least some Conothele species are potential SREs although comparably little is known about these trapdoor spiders.
It was collected in a habitat type with low prospectivity for SREs and is therefore not of conservation concern.
Dipluridae
Cethegus sp. B01 (cf. fugax)
Specimens in the project area are morphologically indistinguishable from those of nearby projects. DNA sequence
data generated for specimens from the nearby Helena Aurora Ranges demonstrate that this is a widespread species.
Genetically similar specimens (7.8% pairwise sequence divergence) are known from the Ularring Hematite Project
(Bennelongia Environmental Consultants 2011), 40 km north of the project area. This species was collected from
low and very low prospectivity sites in the project area and probably widespread and not of conservation concern.
Molecular work is recommended to improve certainty of the morphological designation.
Idiopidae
Aganippe sp. B03
This species was collected from a single location (Site 10) in the pipeline, 4.7km south-west of the
infrastructure/pits. The morphology, namely the eye pattern, cuspules, abdominal sigillae and female genitalia, align
this with the same species known from over 40km north (Ularring), although molecular work is required to confirm
this. This species occurs in open heath with scattered mallee and spinifex, which is not prospective for SREs. This
species is not of conservation concern.
Aganippe sp. B26
Clustered burrows of a new Aganippe species were recorded at Site 7. Three burrows were excavated and yielded
two males and one female with a brood of roughly 25 spiderlings. Given the suspected short-range endemism of
many Aganippe species (Castalanelli et al. 2014) and pattern of occurrence this species was classed as a potential
SRE (morphological characters). Although recorded in a very extensive habitat with a low prospect for SREs, the
clustering of burrows suggests this species may have limited dispersal capabilities. Given the collection habitat is
regionally common and well-connected, it is considered likely that Aganippe sp. B26 is more widespread and as it
occurs outside the impact areas of the project area it is not significantly threatened by the mine development.
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Gaius sp. B01 (cf. villosus)
This large trapdoor spider belongs to the Gauis villosus species complex and is easy to recognise in the field by the
burrows that have large trapdoors with characteristic twig lines. It is a common morphospecies and eleven specimens
were recorded from seven sites, spanning a wide area and all habitat types in the project area. This morphospecies
is clearly widespread and not of conservation concern. Its affinity to G. villosus should be confirmed via molecular
work.
Gaius sp. B06
A single specimen with some morphological similarity to Gaius sp. B01 was recorded from the edge of Site 8 in the
adjacent habitat type open heath with scattered mallee. This record from a non-prospective SRE habitat indicates
this species is not of conservation concern.
Nemesiidae
Aname sp. B15 (black) and Aname sp. B16 (big yellow)
Aname is a very diverse but taxonomically poorly documented genus in Western Australia that is thought to have a
high proportion of range-restricted species (Harvey et al. 2012, Castalanelli et al. 2014). Aname B15 is found by
looking for small piles of dirt and a hidden burrow, whilst the burrows of Aname B16 resembles Aname mellosa
with an open, vertical burrow and web in the entrance. Five specimens of Aname B15 were collected across three
locations (sites 2, 4, 6) and 29 specimens of Aname B16 were collected across seven sites. Both species
morphologically match respective species from Mulga Rocks, ca. 300km east, although molecular work would be
needed to confirm these affinities. Both species were collected in multiple habitats in the project area ranging from
low to non-prospective and are therefore likely to be widespread and not of conservation concern. This is especially
the case for Aname sp. B16 given its ubiquitous collection across the project area.
Aname sp. B30 (white)
This species was collected as a singleton and is quite distinct from others in the project area having a very dark
anterior, amongst other characters. It was recorded from Site 3 in medium mallee woodland and is not of
conservation concern. It is possibly related to one of the other species recorded in the project area, however
molecular techniques would be required to confirm this.
Aname sp. B31 (mottled)
This new species closely resembles Aname sp. B15 but slight differences in abdomen pattern, cuspules and body
proportions suggested it was either a new species or potentially a juvenile male of Aname sp. B15. This specimen
was collected in low prospect habitat and is not of conservation concern. Molecular work is recommended to
elucidate its relationship to other species.
4.7.3

Scorpions

Bothriuridae
Cercophonius michaelseni
This scorpion is found on the coastal plain, wheatbelt and goldfields of WA. Although it appears as a habitat
generalist, it is locally restricted to areas with a deep litter layer (Smith 1995). It is not a SRE.
Buthidae
Isometroides vescus
This scorpion is a habitat generalist with records in the southwest, wheatbelt and goldfields regions. It is a not a
SRE species and not of conservation concern. It is collected frequently during fauna surveys in south-western
Australia.
Lychas annulatus
This scorpion is a habitat generalist with records in the southwest, wheatbelt and goldfields regions. It is a not a
SRE species and not of conservation concern. It is collected frequently during fauna surveys in south-western
Australia.
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Lychas splendens
This scorpion is a habitat generalist with records in the southwest, wheatbelt and goldfields regions. It is a not a
SRE species and not of conservation concern. It is collected frequently during fauna surveys in south-western
Australia.
Urodacidae
Urodacus sp. B13 (cf. armatus)
This species is morphologically part of the Urodacus armatus species complex and molecular work is required to
determine its affinity. It was recorded from two sites (5 and 9), both with tall Eucalyptus woodland. Although no
burrows were observed elsewhere in the project area, further survey would likely find them throughout. This species
occurs in a habitat that extends far beyond the project area and is not of conservation concern.
4.7.4

Soil centipedes

The taxonomy of centipedes in Australia is not well resolved, although an online key to families and some genera
is available (Colloff et al. 2005). In the project area and nearby projects, these centipedes are usually only collected
from deep soil and bark layers around various Eucalyptus species. Although these ecological attributes (moisturedependence, preference for sheltered habitats) indicate they may be SREs, they are often recorded in all habitats
with Eucalyptus that produce bark.
Chilenophilidae
Sepedonophilus sp. B06
A total of three specimens were collected across three locations in the project area (sites 7, 9 and 10) in tall
Eucalyptus woodland and open heath with scattered mallee. There is no taxonomic framework for Sepedonophilus
in Australia, although these specimens appear to represent a single, new morphospecies. We currently consider this
morphotype to be widespread but note that this could be a cryptic species complex that could only be untangled
using genetic studies.
Mecistocephalidae
Mecistocephalus sp. B10
A total of eight specimens in the centipede genus Mecistocephalus were collected across two sites in the project
area (sites 5 and 9). There is no taxonomic framework for Mecistocephalus in Australia and species identifications
based on morphology are not possible, although the collected specimens were very similar to a morphotype that
occurs at Ularring, ca. 40 km north (previously called Ribautia sp. B01). All Mecistocephalus specimens were
excavated from deep leaf litter and decaying bark at the roots of tall Eucalyptus trees and there are very few obvious
limits to dispersal of such species in this extensive habitat type. We currently consider this morphotype to be
widespread but note that this could be a cryptic species complex that can only be untangled using genetic studies.
4.7.5

Millipedes

Paradoxosomatidae
Antichiropus sp.
One juvenile specimen and an exuvia of an adult female from the genus Antichiropus were collected from two
locations in the project area in tall Eucalyptus woodland and open heath with scattered mallee. They cannot be
identified to species level based on morphology, but may belong to one of several species recorded in the vicinity
of the project area identified in the desktop review. The most likely candidate is Antichiropus westi; this species is
a habitat generalist and not classed as a SRE. It has been recorded in shrubland habitat from as close as 300m south
of the Sandy Ridge pipeline. Other congeners recorded in the search area have been recorded in leaf litter but appear
to be associated with rocky hills (Car and Harvey 2014). Further sampling during wet conditions to collect mature
male specimens or genetic analysis could further clarify the species affinity of specimens collected in the project
area, which were recorded inside the project area footprint from low and non-prospective habitat. The collection
habitat of these specimens is well represented both within the project area and regionally. This species is very
unlikely to be significantly impacted by proposed developments.
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Polyxenida
Polyxenidae sp.
These are arid-adapted millipedes that are very common in dry leaf litter and low vegetation. Species identification
in this fauna is not possible due to a lack of taxonomic resolution but species in this fauna are generally considered
widespread and dispersal-prone (Car et al. 2013). The five specimens collected here probably belong to a
widespread species.
4.7.6

Land snails

The taxonomy of land snails in Western Australia is moderately well resolved and it is possible to identify most
groups to morphospecies level.
Pupillidae
Pupoides adelaidae
This is a widespread species collected from one site in the project area and is known from the WA wheatbelt through
to NSW. It is not of conservation concern.
Pupoides contrarius
This species is recorded across Australia and is not of conservation concern.
Gastrocopta bannertonensis
This was a very common land snail species and one dead shell was collected from one site in the project area. All
animals were dead-taken and collected from dry leaf litter in multiple habitats (BIF ridges, Eucalyptus woodlands
and dry flood plains). There are records of this species in Victoria and south-western Australia (ATA 2017) and this
species is clearly widespread, as are most other Gastrocopta species (Whisson and Kohler 2013).
4.7.7

Slaters

Four slaters from the family Armadillidae were collected in the project area. There is no taxonomic framework for
isopods in Western Australia although Judd and Horwitz (2003) pointed out the high species diversity, local
endemism and habitat specialisation in the south-west of Western Australia. The distribution of species appears to
be influenced by rainfall gradients, availability of organic matter and physical characteristics of the landscape.
Armadillidae
Acanthodillo sp. B22 and Acanthodillo sp. B23
Both species appear to be new and possibly only represent one species. They are also quite similar to one from
Mulga Rocks ca. 300km east, but molecular work is required to confirm these questions. Three animals of B22 were
recorded from site 3 (open heath with scattered mallee) and one of B23 from site 12 (medium Eucalyptus-Callitris
woodland). All were recorded from deep soil below Eucalyptus and very dry conditions severely hampered
collections. Further surveys during wet weather assisted by pit trapping would logarithmically improve the
collection of this group, which would most certainly find they occur across the landscape in the project area. There
were two species recorded in very low and non-prospective habitat suggesting they are probably widespread and
not of conservation concern.

4.8

Vertebrate fauna risk assessment

Fauna surveys to support Environmental Impact Assessments (EIA) are part of the environmental risk assessment
undertaken to consider what potential impacts a development might have on the biodiversity of a particular area and
region. Potential impacts on fauna from the proposed development are identified and briefly described above. Tables
11, 12 and 13 provide a summary of the risk assessment associated with this project.
The assessment contained in Table 13 is supported by more detail discussion in sections above and the management
recommendations below.
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Table 11. Vertebrate fauna impact risk assessment descriptors
Any risk assessment is a product of the likelihood of an impact occurring and the consequences of that impact.
Likelihood and consequences are categorised and described below. These criteria do not fit all circumstances (e.g.
adequacy of fauna survey data), however, they are useful in providing the reader with an appreciation of the level
of likelihood and consequences of an event. The assessed risk level (likelihood x consequences) is then calculated
as the overall risk for the development. This is followed by an assessment of the acceptability of the risk associated
with each of the events or impacts. Disturbances and vegetation clearing have an impact on the fauna at multiple
scales – site, local, landscape and regional. Each of these is considered in the risk assessment. This assessment
should be considered in the context of the summary in Table 13.
Likelihood
Level
Description
A
Rare
B

Unlikely

C

Moderate

D

Likely

E

Almost certain

Consequences
Level
Description
1
Insignificant
2

Minor

3

Moderate

4

Major

5

Catastrophic

Criteria
The environmental event may occur or one or more conservation significant species may be
present in exceptional circumstances.
The environmental event could occur or one or more conservation significant species could be
present at some time.
The environmental event should occur or one or more conservation significant species should
be present at some time.
The environmental event will probably occur or one or more conservation significant species
will be present in most circumstances.
The environmental event is expected to occur or one or more conservation significant species
is expected be present in most circumstances.
Criteria
Insignificant impact on fauna of conservation significance or regional biodiversity, and the
loss of individuals will be insignificant in the context of the availability of similar fauna or
fauna assemblages in the area.
Impact on fauna localised and no significant impact on species of conservation significance in
the project area. Loss of species at the local scale.
An appreciable loss of fauna in a regional context or a limited impact on species of
conservation significance in the project area.
Significant impact on conservation significant fauna or their habitat in the project area and/or
regional biodiversity and/or a significant loss in the biodiversity at the landscape scale.
Loss of species at the regional scale and/or a significant loss of species categorised as
‘vulnerable’ or ‘endangered’ under the EPBC Act (1999) at a regional scale.

Acceptability of Risk
Level of risk
Management Action Required
Low
No action required.
Moderate
Avoid if possible, routine management with internal audit and review of monitoring results annually.
High
Externally approved management plan to reduce risks, monitor major risks annually with external audit
and review of management plan outcomes annually. May a referral to the Commonwealth under the
EPBC Act 1999.
Extreme
Unacceptable, project should be redesigned or not proceed.

Table 12. Levels of acceptable risk

Consequences

Likelihood
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Rare or very low
(A)

Unlikely or low
(B)

Moderate (C)

Likely (D)

Almost certain
(E)

Insignificant (1)

Low

Low

Low

Low

Low

Minor (2)

Low

Low

Low

Moderate

Moderate

Moderate (3)

Low

Moderate

Moderate

High

High

Major (4)

Moderate

Moderate

High

High

Extreme

Catastrophic (5)

Moderate

High

High

Extreme

Extreme

Table 13. Vertebrate fauna risk assessment
Before Management

Removal of habitat –
site scale.
Significant reduction
of habitats – local
scale.
Significant reduction
of habitats –
landscape scale.
Significant reduction
of habitats – regional
scale.
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Low

B

2

Low

B

2

Low

E

1

Low

B

1

Low

A

1

Low

A

1

Low

Significance

2

Residual Risk
Consequence

C

Risk Controls / Management

Likelihood

Significance

Inadequate
knowledge of
potential impacts.
Inadequate
bioregional data for
contextual purposes.

Unknown loss of fauna, fauna of
conservation significance, fauna
assemblage(s) in project area.
Unknown or poorly assessed impact(s)
on fauna assemblage and conservation
significant species.
Incomplete analysis of data and
appreciation of impacts on biodiversity
values in a regional context.
Almost complete loss of terrestrial fauna
in cleared areas, severe impact on local
fauna assemblage.
Loss of fauna and fauna habitat and
impacts on local fauna assemblage
(excluding conservation significant
species).
Loss of fauna and fauna habitat and
impacts on fauna in a landscape context
(excluding conservation significant
species).
Loss of fauna and fauna habitat and
impacts on fauna in a bioregional context
(excluding conservation significant
species).

Consequence

Inadequate fauna
survey data.

Inherent Risk

Potential Impact
Likelihood

Factor

With Management

Before Management
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Low

A

3

Low

A

2

Low

B

2

Low

C

2

Low

B

2

Low

A

2

Low

A

2

Low

A

2

Low

A

2

Low

B

2

Low

A

2

Low

Significance

3

Residual Risk
Consequence

A

Risk Controls / Management

Likelihood

Significance

Migratory avian
species.

Loss of a localised population or a few
individuals – Leipoa ocellata.
Loss of a localised population or a few
individuals – Platycercus icterotis
xanthogenys.
Loss of a localised population or a few
individuals – Pseudomys occidentalis.
Loss of a localised population or a few
individuals – Acanthophis antarcticus.
Loss of a localised population or a few
individuals – Aspidites ramsayi.
Loss of a localised population or a few
individuals – Nyctophilus major tor.
Loss of a localised population or a few
individuals – Macropus irma.
Loss of a localised population or a few
individuals – Isoodon obesulus
fusciventer
Loss of a localised population or a few
individuals – Falco peregrinus.
Loss of a localised population or a few
individuals – Dasyurus geoffroii.
Loss of a localised population or a few
individuals – Merops ornatus.
Loss of a localised population or a few
individuals – Apus pacificus.

Consequence

Loss of conservation
significant species

Inherent Risk

Potential Impact
Likelihood

Factor

With Management

Before Management
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Low

C
E

2
2

Low
Low

Significance

2

Residual Risk
Consequence

B

Risk Controls / Management

Likelihood

Altered fire regimes adversely affecting
fauna assemblages.
Introduced fauna populations increasing.
Road kills.

Significance

Anthropogenic
activity

Inherent Risk
Consequence

Potential Impact
Likelihood

Factor

With Management

4.9

Risk assessment for taxa in SRE groups

No listed invertebrates were recorded in the project area and among SRE groups, 28 of the 30-recorded species
are widespread (they have, or based on the extent of habitat are likely to have, larger ranges than the threshold for
classification as SREs). No confirmed SREs were recorded during the field survey (Bennelongia Environmental
Consultants 2017). Two potential SRE species were recorded and may have relatively small distributions,
however, based on the extent and connectivity of the habitats from which each species was collected, both
potential SREs are likely to occur more widely beyond the development envelope.
None of the listed species that occur regionally, Ogyris subterrestris petrina, Jalmenus aridus, Aganippe castellum
and Kwonkan moriartii, were recorded in the project area and, as concluded in the desktop review, it is unlikely
they occur there, although typical habitat exists in the project area for the former three species (tall Eucalyptus
woodland).
The project area has a lower diversity of invertebrates in SRE groups compared with nearby BIF formations in
the southern Goldfields that are highly prospective for SREs (Table 14). In the project area, 11 species are only
known from single sites, which may reflect low sampling intensity, but eight of these 11 species appear likely to
have been recorded in other surveys in the subregion.
Table 14. Comparison of the proportion of potential and confirmed SRE species between regional studies
in different habitats
Assessment

Sandy Ridge1
J5 and Bungalbin2
Mt Forrest3
Mt Henry
Mummaloo5
Ularring6
4

1This

Habitat

Woodland, shrubland
BIF, breakaways, woodland, plains
BIF, laterite, drainage lines, stony
plains/slopes
Rocky hills, minor drainage lines
Woodland, shrubland
Rocky hills, woodland, plains, rock outcrop

No. of SRE
Group species

30
80

Proportion of
Confirmed/Potential SREs (%)
SRE
Potential SRE

0.00
2.00

6.67
64.00

66

1.52

28.79

61
54
57

11.48
0.00
0.00

24.59
25.93
33.33

assessment; 2Bennelongia (2016); 3Bennelongia unpublished data; 4Bennelongia (2013); 5Bennelongia (2012)2; 6Bennelongia (2011)1.

SRE habitats at Sandy Ridge are widespread and have low overall prospectivity for SRE species. Habitats within
the development envelope are well-connected to analogous habitats that occur externally. Given the small
proposed extent of impact at Sandy Ridge, low number of likely SRE species (although many species in SRE
groups occur) and widespread habitats present, it is considered the development will have minimal impact on SRE
fauna in the local region. Similarly, the two potential SRE species are highly likely to occur outside the
development envelope and will not be threatened by the project.
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5
5.1

Discussion
Adequacy of available vertebrate fauna data

The EPA Terrestrial Biological Surveys as an Element of Biodiversity Protection: Position Statement No. 3 (EPA
2002), Guidance Statement for Assessment of Environmental Factors: Terrestrial Fauna Surveys for
Environmental Impact Assessment in Western Australia No. 56 (EPA 2004) and the Technical Guide – Terrestrial
Vertebrate Fauna Surveys for Environmental Impact Assessment (EPA / DEC 2010) are the three relevant
regulatory documents to assess the adequacy of the available information and reporting for vertebrate fauna
surveys in Western Australia.
Tellus proposes to develop a kaolin mine with complementary storage and waste isolation facilities at its Sandy
Ridge Project. There is an abundance of similar fauna habitat in very good to excellent condition in adjacent areas.
Fauna survey data for Jackson-Kalgoorlie and the Boorabbin-Southern Cross sections of the Eastern Goldfields
biological surveys (Dell and How 1985, McKenzie and Rolfe 1995a), plus fauna survey data from other surveys
to support mining proposals (Ecologia Environmental Consultants 2001, 2003, Ninox Wildlife Consulting 2008,
2009b, a) and for research purposes (Dickman et al. 1991, Lyons and Chapman 1997) provide an adequate
indication of the vertebrate fauna assemblages likely to be encountered in the project area.

5.2

Potential SRE species

As described above, Aganippe sp. B26 and Antichiropus sp. were classified as potential SREs and may have
relatively small distributions, although based on collection habitats, both are likely to occur more widely outside
the development envelope. A single species in each of these genera at Sandy Ridge also indicates these two species
are unlikely to be SREs when compared with the higher richness observed in the region, predominantly associated
with ironstone ranges (Plate 7).
Antichiropus sp. was recorded from two sites in proposed impact areas. These sites correspond to two habitat
types, tall eucalypt woodland and open heath with scattered mallee, which occur widely both within the
development envelope outside impact areas and externally across the region. The classification of Antichiropus
sp. as a potential SRE is based on the high proportion (almost all) of SRE species in the genus. Regardless of
whether the specimens from the project area belong to a described species that has been recorded in the vicinity
(e.g. Antichiropus westi) or an undescribed species, habitat information strongly indicates that the same species
will occur outside the development envelope.
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Plate 7. Records of the genera Aganippe and Antichiropus from Sandy Ridge and the wider region.
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The trapdoor spider Aganippe sp. B26 was collected outside the impact area, although within the development
envelope. The classification of this species was based on the clustering of burrows within a small patch at a single
site, as well as the high proportion of SRE species within the genus Aganippe. Despite possibly having a small
distribution, it was recorded in tall eucalyptus woodland that is regionally common and contiguous. It is
considered likely that Aganippe sp. B26 occurs patchily across its distribution, but is almost certain to occur
outside the development envelope.

5.3

Biodiversity values of the project area

Fauna habitat types represented in the project area are abundant and in very good condition in adjacent areas.
Therefore, the fauna assemblage that is present in the project area will probably also be present and abundant in
the adjacent areas. The available fauna survey data (Appendix A) provides a good indication of the vertebrate
fauna that are potentially in the project area.
5.3.1

Condition of fauna habitat and extent of habitat degradation

There were five broad fauna habitats in the project area:
 Eucalypt woodland
 Heath
 Mallee woodland
 Shrubland
 Calitris woodland
Fauna habitats are in very good to excellent condition. Small sections have been degraded by exploration tracks
and activity, and the presence of foxes and possibly cats will have impacted on the small vertebrate fauna.
5.3.2

Ecological linkages

The project area currently does not provide any important ecological linkages or fauna movement corridors, as it
is part of a large and relatively undisturbed area. There are exploration tracks that dissect the project area, but all
are relatively narrow and are unlikely to provide a barrier that would inhibit the movement of fauna within the
general area.
5.3.3

Conservation significant vertebrate species

The listed avian species of conservation significance potentially seen in the project area are the Western Rosella,
Peregrine Falcon, Malleefowl, and the migratory Rainbow Bee-eater and the Fork-tailed Swift. These birds would
readily move from the area if disturbed by vegetation clearing. The only potential impact would be clearing a tree
or a burrow that contained eggs or chicks, and the likelihood of this happening is assessed as very low.
Malleefowl have previously occurred in the disturbance areas but now appear to be absent as a breeding species,
at least from the areas surveyed. This may be a consequence of the extensive recent fires (within approximately
the last 10 years) which would have reduced the supply of leaf-litter that is essential for the birds to operate their
mounds. While the breeding distribution of the species was limited to areas of gravelly-loam soils, the birds
probably foraged widely through all vegetation types. Malleefowl will presumably return to the area when the
vegetation is sufficiently mature to support breeding, and a few birds may occasionally pass through the site as
there are recent records of the species nearby, such as near the Carina North Mine.
In terms of impact, the risk of the project to Malleefowl is very low with no direct impact upon current breeding
sites. Birds are likely to occur in the development envelope only as occasional visitors. Therefore, risks such as
from roadkill is low. While Malleefowl can be expected to return to the development envelope and surrounding
areas as a breeding species at a low density when the vegetation has matured, it favours gravelly soils for mound
construction and these lie mostly outside the development envelope.
The survey did not include the southern end of the water pipeline route (the southern, terminal 4.3km) as the area
could be accessed only on foot and there were concerns with walking long distances away from vehicles in hot
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weather. This last section of the water pipeline route (4.3km) could be checked for Malleefowl mounds at the time
when the alignment for the pipeline is being surveyed, and any mounds could be avoided as the route has some
flexibility. Much of this final section appears to support eucalypt woodland on red loam soils and thus the
likelihood of Malleefowl mounds being present is low.
The Western Brush Wallaby, Southern Brown Bandicoot, Chuditch, Western Mouse and Carpet Python are
unlikely to be in the project area and thus impacted by the proposed development. There is a possibility that the
Woma Python is present in low numbers, but it will also be present in adjacent areas, so any impacts are likely to
be non-significant in a regional context.
5.3.4

Great Western Woodland

The project area is within the Great Western Woodland (Department of Environment and Conservation 2010)
which is an area of special interest to the Wilderness Society and the DBCA. Currently, there are no specific
management strategies in place that focus on the vertebrate fauna, however, the proposed state government
management strategies for pests and fire will have an indirect impact if they are implemented.
Conservation groups are keen for the Great Western Woodland to be preserved and will continually put pressure
on DBCA and environmental regulators to limit development in this area.

5.4

Potential impacts on fauna

Clearing of vegetation will potentially affect vertebrate fauna in a number of ways, including:

Death/injury of fauna during clearing, grading and impacts with vehicles;

Loss of habitat;

Fragmentation of habitat;

Increase in feral fauna around the mining development; and

Disturbance of fauna in nearby areas from light, noise and dust.
These impacts are discussed below.
5.4.1
5.4.1.1

Direct impacts
Animal deaths during the clearing process and displacement of fauna

Clearing vegetation and construction activities will result in the loss of most small fauna that retreat to burrows
or reside under vegetation, the leaf litter or bark. Nocturnal species are unlikely to be active when most of the land
clearing and construction work is taking place which will inevitably result in these individuals being killed or
injured. Larger terrestrial animals and avian species will most often move to adjacent areas. These species will be
required to establish new activity areas and home ranges, and this could result in the temporary displacement of
resident species. However, long-term impacts are likely to be low.
5.4.1.2

Reduction or loss of activity areas and closure of burrows

Clearing vegetation and associated construction activities are likely to destroy reptile and mammal burrows or
foraging habitat that are currently in use, or could be used again. Clearing vegetation that forms part of the activity
area of individuals has the potential to force these animals into adjacent areas. These areas may offer fewer
resources placing individuals under survival pressure. It could also cause individuals to move into the territories
of other individuals increasing competition for resources. Forced relocations could increase the possibility of
predation.
5.4.2

Indirect impacts

In addition to the obvious impact of vegetation clearing there can be an equally significant or greater impact in
the adjacent areas because of ‘edge effects’. Edge effects include disruption to ecological processes such as
predation and dispersal, animal movements and can change assemblage structure. The consequence is that the
impact area will always be much larger than the cleared area. Vehicle tracks also have the propensity to develop
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weed infestations which can impact on natural fauna habitats. Cleared corridors can also provide improved
predator access to areas, enhance the invasion of pest species into areas and may act as inhibitors or disrupt fauna
migration and movement patterns.
There are numerous potential threats associated with vegetation clearing and the construction of infrastructure
that could have a significant impact on the vertebrate fauna in the project area. Some of these are discussed below.
5.4.2.1

Habitat fragmentation

In addition to vegetation clearing, infrastructure including tracks, has the potential to fragment habitat. Cleared
linear tracks of land are ‘unnatural’ in much of the habitat. These linear structures that partition existing activity
areas, isolate sections of established communities and may alter long and medium-term patterns of movement
around established home ranges particularly for small mammals and reptiles. A reduction in the population
because of this infrastructure would be difficult to detect given our current knowledge of the spatial ecology for
most of the small mammals known to be in the area.
As most of the tracks within the project area will be relatively narrow, the potential impact associated with habitat
fragmentation is likely to be low.
5.4.2.2

Introduced fauna

An increase in human activity is often associated with an increase in the abundance of introduced species such as
the house mouse (Mus musculus), cat (Felis catus), fox (Vulpes vulpes) and wild dogs (Canis lupus). This increase
may be due to a decline in habitat health, increased road kills, poor disposal of waste and easier access to areas
via tracks.
House mice, cats and foxes are known to be established in the area. In many situations, they have become a
‘naturalised’ species in the Australian bush. Increases in dog or cat numbers can have a detrimental impact on
native fauna because they predate on and compete with native species, severely disrupting the natural balance.
Infrastructure known to support feral species, such as rubbish disposal sites and bins, should be managed to
minimise increases in these populations.
5.4.2.3

Road fauna deaths

An increase in road fauna deaths is likely to occur where new roads are constructed or upgraded, in particular,
affecting kangaroos, nocturnal birds and ground dwelling large carnivorous predators. Species such as goannas
and raptors are attracted to carrion on road verges. Therefore, there is an increased propensity for these species to
be killed by vehicles.
5.4.2.4

Anthropogenic activity

Unnatural noises, vibrations, artificial light sources and vehicle and human movement in an area may be sufficient
to force individuals or fauna species to move from an area, or alter their activity periods.
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5.5

Native vegetation clearing principles

The Environmental Protection Act (1986) provides criteria to judge the potential impact of a development on
clearing native vegetation on flora and fauna. These criteria have been listed below with a response to indicate
how clearing of the vegetation at the Sandy Ridge project might be judged against these principles as they relate
to fauna and fauna assemblages.
Table 14. Assessment of impact on fauna and fauna assemblages using the Native Vegetation Clearing
Principles
Principle
Response
It comprises a high level of biological diversity.
Clearing vegetation will not compromise a
high level of biodiversity.
It comprises the whole or a part of, or is necessary for the
The project area does not contain habitat
maintenance of, a significant habitat for fauna indigenous to that is necessary for fauna indigenous to
Western Australia.
Western Australia
It includes, or is necessary for the continued existence or,
Not applicable.
rare flora.
It comprises the whole or a part of, or is necessary for the
The area does not contain a threatened
maintenance of, a threatened ecological community.
ecological community.
It is significant as a remnant of native vegetation in an area
The area is not a remnant nor will the
that has been extensively cleared.
proposed clearing create a remnant.
It is growing in, or in association with, an environment
The proposed impact area does not contain
associated with a watercourses or wetland.
a wetland.
The clearing of the vegetation is likely to cause appreciable
Not applicable.
land degradation.
The clearing of the vegetation is likely to have an impact on
Clearing of vegetation is unlikely to impact
the environmental values of any adjacent or nearby
on the environmental values of the
conservation area.
bioregion.
The clearing of the vegetation is likely to cause deterioration Not applicable.
in the quality of surface or underground water.
The clearing of the vegetation is likely to cause, or
Not applicable.
exacerbate the incidence of flooding.
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6
6.1.1

Management strategies
Induction and awareness

All contractors and people involved in vegetation clearing, construction and operation of the facilities should be
made aware of the possible presence and issues associated with terrestrial fauna in the area through the induction
process.
Recommendation 1:

6.1.2

Information on protecting fauna and reporting deaths and sightings of Malleefowl
and other conservation significant species should be incorporated into the Sandy
Ridge Project induction program.

Minimising habitat fragmentation

Loss of vegetation and habitat may contribute to the decline in the number of fauna on and near project area.
Where possible, access routes should be aligned to existing tracks and other barriers or follow the boundaries of
broad-scale vegetation associations in the area to minimise the impact on the terrestrial fauna, which are often
dependent upon specific habitat types. Clearing should be minimised wherever possible and remnant vegetation
fragmentation should be avoided wherever possible. Once areas are no longer required then they should be
rehabilitated.
Recommendation 2:

All areas disturbed during mining are rehabilitated as soon as practical after they are
no longer required.

Recommendation 3:

Where possible, access routes are aligned to existing roads, tracks and other barriers or
follow the boundaries of broad-scale vegetation associations in the area.

6.1.3

Minimising secondary impacts to the habitat

Pets and feral animals have the potential to impact on conservation significant species. Pets should not be
permitted on the project and feral animal numbers monitored and controlled. All rubbish likely to attract animals
should be suitably contained and disposed of so as not to encourage the feeding of fauna around the project.
Recommendation 4:

Pets are not permitted on the project.

Recommendation 5:

All waste and rubbish be contained in bins and regularly removed from the project or
placed in land fill.

Recommendation 6:

Feeding of native fauna is prohibited.

6.1.4

Uncapped drill holes

Uncapped drill holes can pose a serious threat to small animals, including ground dwelling reptiles, frogs and
small mammals. A log of all on-site drill holes should be maintained detailing when they were capped, how and
by whom. All drill holes should be temporarily capped on completion of drilling and permanently capped or closed
as soon as possible after exploration activities have ceased.
Recommendation 7:

6.1.5

A log of all on-site drill holes be maintained detailing when they were capped, how and
by whom.

Fauna management plan

A fauna management plan should be prepared, implemented and regularly updated based on the best available
information (i.e. at least annually). The fauna management plan should cover the entire operations and should
describe the management practices associated with vegetation clearing and ongoing operations. This plan should
have specific and measurable key performance objectives, triggers for specific actions and specific actions that
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should be implemented as and when required. The fauna management plan should document the feral and pest
animal control programs that will be implemented and the success (or otherwise) of these programs based on
appropriate monitoring data.
The fauna management plan should detail the adaptive management processes to be implemented by the
operations management.
Recommendation 8:
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A fauna management plan is prepared and implemented for the life of the project.

7

Summary and conclusions

Tellus is proposing to develop a kaolin mine with complementary storage and waste isolation facilities at its
Sandy Ridge project. Vertebrate and invertebrate fauna survey data from other projects in the bioregion (e.g.
Boorabbin–Southern Cross and Kalgoorlie-Jackson bioregional surveys, mining development proposals at
Carina and Chamaeleon, and research survey data from the Bungalbin sand plain, Mt Walton and the Helena
and Aurora Range plus the records from NatureMap, Western Australian Museum and the ALA) provide an
adequate indication of the fauna assemblages likely to be encountered in the project area. These data are
adequate to assess potential impacts on the vertebrate fauna potentially found in the project area.

7.1

Short-range endemic invertebrates

The SRE assessment used a desktop review and field surveys to determine the prospectivity of habitats in the
development envelope for SRE and listed invertebrate species, determined the likelihood that SREs and listed
invertebrate species would occur in the project area and evaluated the likely level of impact from proposed
developments to SREs and listed invertebrate species.
Literature review and searches of museum and online databases yielded 164 species belonging to SRE groups
that have been recorded in the project area (ca. 10,000 km2, defined by 29.886°S, 119.559°E and 30.812°S,
120.627°E). Although the high number of recorded species demonstrates the richness of SRE group fauna in
the goldfields, it is emphasised that most species in SRE groups are in fact widespread.
A total of 175 specimens belonging to at least 30 species in seven SRE groups were recorded in the field
survey. Mygalomorph spiders were most diverse with 12 species, followed by scorpions (5), pseudoscorpions
(4), snails (3), terrestrial slaters (2), centipedes (2) and millipedes (2). One mygalomorph was classed as a
potential SRE based on morphological characters and no species were classified as confirmed SREs.
The key results of the SRE assessment are:
 Bennelongia Environmental Consultants indicated that there were five SRE habitat types comprising
various woodlands and heaths present in the project area. All have good connectivity, extend far
beyond the project area and at best have low prospectivity for SRE species. There are no obvious
barriers to dispersal at or near the project area;
 None of the four-listed terrestrial invertebrate species from this DBCA region were recorded,
although suitable habitat is present (tall Eucalyptus woodlands);
 A relatively low diversity of invertebrates from SRE groups was recorded in the project area. The
majority of recorded species are either widespread or not SREs; and
 Two potential SRE species were recorded but based on habitat are highly likely to occur outside the
development envelope.
SRE surveys in the vicinity have recorded highly diverse communities associated with BIF ranges, such as the
Helena-Aurora Conservation Park (130 species; Bennelongia Environmental Consultants 2016), (57 species;
Bennelongia Environmental Consultants 2011), Mummaloo (54 species; Bennelongia Environmental
Consultants 2012), Mount Henry (61 species; Bennelongia Environmental Consultants 2013) and Mount
Forrest (66 species; Bennelongia Environmental Consultants 2014). The proposed Sandy Ridge project area
does not contain BIF or other rock outcrop habitat.
In summary, the project area supports a modest community of species in SRE groups and all collected species
are highly likely to have ranges wider than the development envelope. Given the small extent of the project
and also considering the overall richness in the vicinity, the proposed development is unlikely to have a
significant impact on SRE communities in this area.

7.2

Vertebrate fauna

No conservation significant vertebrate fauna were assessed as being likely to be significantly impacted by the
proposed development. There is a possibility that Western Rosella, Woma Python, Rainbow Bee-eater, Forktailed Swift, Peregrine Falcon and the Central Long-eared Bat are in the project area. However, the proposed
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impact area is relatively small, so the probability of significantly impacting on any of these species is very low.
Portions of the project area were searched for Malleefowl tracks and mounds and no recently active or active
Malleefowl mounds or tracks were found. Therefore, there is a very low probability of impact on this species
in these areas.
Vegetation clearing will result in the loss of numerous small vertebrates in the project area and indirect impacts
such as a reduction or loss of activity areas and closure of burrows, habitat fragmentation, increased presence
of feral predators, road deaths and unnatural noises, vibrations, artificial light sources and vehicle and human
movement in an area may force animals into adjacent areas.
The implementation of the recommended management strategies will mitigate or minimise potential impacts
on the vertebrate fauna in the project area.
As there is an abundance of similar fauna habitat in very good to excellent condition in adjacent areas, the
project area does not provide an important ecological linkage or fauna movement corridor, and there is limited
potential for impacting on conservation significant vertebrate fauna in a regional context. As there are data
available from multiple locations in the vicinity of the project area to provide an adequate indication of the
fauna assemblages likely to be encountered in the project area (Plate 1), there is limited value in undertaking
a Level 2 detailed or comprehensive survey.
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Appendix A(1) Fauna survey data in the vicinity of the project area

X

Accipiter cirrocephalus

Collared Sparrowhawk

Aquila audax

Wedge-tailed Eagle

Hieraaetus morphnoides

Little Eagle

Chenonetta jubata

Australian Wood Duck

X

Anas gracilis

Grey Teal

X

Aegothelidae

Aegotheles cristatus

Australian Owlet-nightjar

Podargidae

Podargus strigoides

Tawny Frogmouth

1

Casuariidae

Dromaius novaehollandiae

Emu

2

Charadriidae

Vanellus tricolor

Banded Lapwing

Turnicidae

Turnix varius

Painted Button-quail

Turnix velox

Little Button-quail

Phaps chalcoptera

Common Bronzewing

Site 7W03
Site 7W04
Site 7W06
Site BN
Site BN1
Site BN2

X

Black-breasted Buzzard

Site 7E04
Site 7E05
Site 7E06
Site 7E06A
Site 7W

Square-tailed Kite

Hamirostra melanosternon

Site 7E01A
Site 7E02
Site 7E03
Site 7E03A

Lophoictinia isura

Pools on granite
Site 7E

Common Name

West 2.9km 7Wo4
West 2.9km 7Wo5
West 2.9km 7Wo6
West 2.9km 7Wo7

B

Species

Koorarawalyee Dam

Family

A

Site BN4
Site BN6
South 6.5km 7E
West 1.9km 7W03
West 1.9km 7W04
West 1.9km 7W05
West 2.9km 7Wo3

Survey Name

Birds
Accipitridae

Anatidae

Columbidae

1 1

X
X
1

1

X

X
1

X
X
1
X

2

3

Ocyphaps lophotes

Crested Pigeon

Podargidae

Podargus strigoides

Tawny Frogmouth

Alcedinidae

Todiramphus pyrrhopygius

Red-backed Kingfisher

1

Meropidae

Merops ornatus

Rainbow Bee-eater

5 13 19 30

Cuculidae

Chalcites basalis

Horsfield's Bronze-Cuckoo

61

X

2

X

X
X

X

2

4
X
X

X

Survey Name

B

Eurostopodus argus

Spotted Nightjar

Falconidae

Falco cenchroides

Nankeen Kestrel

X

X

X

Falco berigora

Brown Falcon

X

X

X

X

1

2

Falco peregrinus

Peregrine Falcon

X

Megapodiidae

Leipoa ocellata

Malleefowl

X

Rallidae

Fulica atra

Eurasian Coot

Acanthizidae

Calamanthus camperstriu

Rufous Fieldwren

Calamanthus cautus

Shy Heathwren

1

Pyrrholaemus brunneus

Redthroat

6 1

Smicrornis brevirostris

Weebill

Acanthiza chrysorrhoa

Yellow-rumped Thornbill

Acanthiza apicalis

Inland Thornbill

Aphelocephala leucopsis

Southern Whiteface

Acanthiza uropygialis

Chestnut-rumped Thornbill

Artamus personatus

Masked Woodswallow

Artamus cinereus

Black-faced Woodswallow

Artamus cyanopterus

Dusky Woodswallow

3

Cracticus torquatus

Grey Butcherbird

1

Cracticus nigrogularis

Pied Butcherbird

Artamidae

62

West 2.9km 7Wo4
West 2.9km 7Wo5
West 2.9km 7Wo6
West 2.9km 7Wo7

Caprimulgidae

2

Site BN4
Site BN6
South 6.5km 7E
West 1.9km 7W03
West 1.9km 7W04
West 1.9km 7W05
West 2.9km 7Wo3

Fan-tailed Cuckoo

Site 7W03
Site 7W04
Site 7W06
Site BN
Site BN1
Site BN2

Pallid Cuckoo

Cacomantis flabelliformis

Site 7E04
Site 7E05
Site 7E06
Site 7E06A
Site 7W

Cacomantis pallidus

Site 7E01A
Site 7E02
Site 7E03
Site 7E03A

Common Name

Pools on granite
Site 7E

Species

Koorarawalyee Dam

Family

A

X

X
X
X
3

4 35 29

1
11 21

26 8

10
6 4

4

2

X

9 98

X

X
5 4

22 18
X

24 4

X
9 20

X

6 13

X

X
1

X

7

52
1

X

X

21 3
1
1 6

1

X

35

X

1

X
X

Coracina maxima

Ground Cuckoo-Shrike

Coracina novaehollandiae

Black-faced Cuckoo-Shrike

Lalage sueurii

White-winged Triller

Climacteridae

Climacteris rufa

Rufous Treecreeper

Corvidae

Corvus coronoides

Australian Raven

Corvus orru

Torresian Crow

Corvus bennetti

Little Crow

Eupetidae

Cinclosoma castanotum

Chestnut Quail-thrush

Hirundinidae

Petrochelidon nigricans

Tree Martin

Maluridae

Malurus lamberti

Variegated Fairy-wren

Malurus leucopterus

White-winged Fairy-wren

Malurus pulcherrimus

Blue-breasted Fairy-wren

Malurus splendens

Splendid Wren

Certhionyx variegatus

Pied Honeyeater

Lichenostomus virescens

Singing Honeyeater

2 2

Lichenostomus leucotis

White-eared Honeyeater

7 5

Lichenostomus flavicollis

Yellow-throated Honeyeater

Lichenostomus ornatus

Yellow-plumed Honeyeater

Lichenostomus plumulus

Grey-fronted Honeyeater

Campephagidae

Meliphagidae

63

X
1

West 2.9km 7Wo4
West 2.9km 7Wo5
West 2.9km 7Wo6
West 2.9km 7Wo7

Grey Currawong

Site BN4
Site BN6
South 6.5km 7E
West 1.9km 7W03
West 1.9km 7W04
West 1.9km 7W05
West 2.9km 7Wo3

Australian Magpie

Strepera versicolor

B

Site 7W03
Site 7W04
Site 7W06
Site BN
Site BN1
Site BN2

Cracticus tibicen

Site 7E01A
Site 7E02
Site 7E03
Site 7E03A

Common Name

Pools on granite
Site 7E

Species

Koorarawalyee Dam

Family

A

Site 7E04
Site 7E05
Site 7E06
Site 7E06A
Site 7W

Survey Name

X

X

X

X

X
3 5 1 2
9

1

1

X

4
29 39

20

X

2
X
1

X

X

7

48
X

X
14 2

X
X

X

12
31

X

X

4 1
1 1
102 54

1

5

X

125 6

X

4
X

B

Acanthagenys rufogularis

Spiny-cheeked Honeyeater

Anthochaera carunculata

Red Wattlebird

Epthianura tricolor

Crimson Chat

Epthianura albifrons

White-fronted Chat

Glyciphila melanops

Tawny-crowned Honeyeater

2

Lichmera indistincta

Brown Honeyeater

8

Melithreptus brevirostris

Brown-headed Honeyeater

4

Monarchidae

Grallina cyanoleuca

Magpie-Lark

Motacilidae

Anthus novaeseelandiae

Australasian Pipit

Nectariniidae

Dicaeum hirundinaceum

Mistletoebird

Neosittidae

Daphoenositta chrysoptera

Varied Sittella

Pachycephalidae

Pachycephala inornata

Gilbert's Whistler

Pachycephala pectoralis

Golden Whistler

Pachycephala rufiventris

Rufous Whistler

Colluricincla harmonica

Grey Shrike-thrush

2 3 9

4

1 1

Oreoica gutturalis

Crested Bellbird

4 1 7

3

2 2

Pardalotidae

Pardalotus striatus

Striated Pardalote

12 7

8 16

28 17

Petroicidae

Microeca leucophaea

Jacky Winter

2 1

7

3 1

Petroica goodenovii

Red-capped Robin

7 7

64

6 12

3 3

Site BN4
Site BN6
South 6.5km 7E
West 1.9km 7W03
West 1.9km 7W04
West 1.9km 7W05
West 2.9km 7Wo3

Yellow-throated Miner

Site 7W03
Site 7W04
Site 7W06
Site BN
Site BN1
Site BN2

White-fronted Honeyeater

Manorina flavigula

Site 7E04
Site 7E05
Site 7E06
Site 7E06A
Site 7W

Purnella albifrons

Site 7E01A
Site 7E02
Site 7E03
Site 7E03A

Common Name

Pools on granite
Site 7E

Species

Koorarawalyee Dam

Family

A

27 10

1

West 2.9km 7Wo4
West 2.9km 7Wo5
West 2.9km 7Wo6
West 2.9km 7Wo7

Survey Name

X
X

2 1 1
2

1 1 23 11

X

1

X

3 1
X

X

X

X
5 2
2
2

1 1

X
X

7

1

X

3
1

1

X

X
8

7

7
1

X

X

1

3

X
1

4

7

X

3 1

X

1

X

2

4 6

Pomatostomidae

Pomatostomus superciliosus

White-browed Babbler

12

18

Psophodidae

Cinclosoma castanous

Copper-backed Quail-thrush

Rhipiduridae

Rhipidura leucophrys

Willie Wagtail

Podicipedidae

Tachybaptus novaehollandiae

Australasian Grebe

X

Poliocephalus poliocephalus

Hoary-headed Grebe

X

Cacatuidae

Nymphicus hollandicus

Cockatiel

Psittacidae

Glossopsitta porphyrocephala

Purple-crowned Lorikeet

Polytelis anthopeplus

Regent Parrot

Platycercus icterotis xanthogenys

Western Rosella

Barnardius zonarius

Australian Ringneck

Psephotus varius

Mulga Parrot

Neophema elegans

Elegant Parrot

Ninox novaeseelandiae

Southern Boobook

Camelidae

Camelus dromedarius

Camel

Canidae

Canis lupus

Dog

Felidae

Felis catus

House Cat

Molossidae

Austronomus australis

White-striped Freetail Bat

Mormopterus planiceps

Southern Freetail-bat

Strigidae

Site 7W03
Site 7W04
Site 7W06
Site BN
Site BN1
Site BN2

4

Southern Scrub-robin

Site 7E04
Site 7E05
Site 7E06
Site 7E06A
Site 7W

Hooded Robin

Drymodes brunneopygia

Site 7E01A
Site 7E02
Site 7E03
Site 7E03A

Melanodryas cucullata

Pools on granite
Site 7E

Common Name

West 2.9km 7Wo4
West 2.9km 7Wo5
West 2.9km 7Wo6
West 2.9km 7Wo7

B

Species

Koorarawalyee Dam

Family

A

Site BN4
Site BN6
South 6.5km 7E
West 1.9km 7W03
West 1.9km 7W04
West 1.9km 7W05
West 2.9km 7Wo3

Survey Name

X
5

X
X

2 12 8

2

X

X

X
1

8 6

X

1 14

3
1

6 14 5

X
2

1

1

1 1

X

20
1
X

X

X

Mammals
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X
X

X

X X
X X 7

1
1

2

1 2 1 3

1

X X

X

X

Gould's Wattled Bat

X

13

1

3

Chalinolobus morio

Chocolate Wattled Bat

3

1

3

Nyctophilus geoffroyi

Lesser Longeared Bat

1

Nyctophilus major

Western Longeared Bat

Scotorepens balstoni

Inland Broadnosed Bat

Vespadelus regulus

Southern Forest Bat

Antechinomys laniger

Kultarr

Ningaui yvonneae

Mallee Ningaui

1

Sminthopsis crassicaudata

Fat-tailed Dunnart

8

Sminthopsis dolichura

Little Long-tailed Dunnart

Sminthopsis granulipes

White-tailed Dunnart

Dasyuridae

4

1 5

X

X

X

X
X

1

X X

West 2.9km 7Wo4
West 2.9km 7Wo5
West 2.9km 7Wo6
West 2.9km 7Wo7

Chalinolobus gouldii

Site BN4
Site BN6
South 6.5km 7E
West 1.9km 7W03
West 1.9km 7W04
West 1.9km 7W05
West 2.9km 7Wo3

Vespertilionidae

Site 7E04
Site 7E05
Site 7E06
Site 7E06A
Site 7W

Common Name

Site 7E01A
Site 7E02
Site 7E03
Site 7E03A

Species

Pools on granite
Site 7E

Family

B

Site 7W03
Site 7W04
Site 7W06
Site BN
Site BN1
Site BN2

A

Koorarawalyee Dam

Survey Name

X

X
1

X X 11

5

1

3

2
3 1

X

X

X

1

1

2

2
1

1

2

1 4 1

1 2 2
2

1

6

Sminthopsis hirtipes

Hairy-footed Dunnart

Burramyidae

Cercartetus concinnus

Southwestern Pygmy Possum

Macropodidae

Macropus fuliginosus

Western Grey Kangaroo

6

Leporidae

Oryctolagus cuniculus

European Rabbit

X X X X X X

X

Tachyglossidae

Tachyglossus aculeatus

Short-beaked Echidna

X

X

Muridae

Mus musculus

House Mouse

Notomys mitchellii

Mitchell's Hopping Mouse

Pseudomys albocinereus

Ash-grey Mouse

Pseudomys bolami

Bolam's Mouse

Amphibians

66

1 1
1

1

1

2

2

1

X

X
10

1

1

1

1 1
1
2 2 2

6 6 2

1 1 2
5 9
1

3

Humming Frog

Neobatrachus sutor

Shoemaker Frog

Pseudophryne occidentalis

Western Toadlet

Ctenophorus adelaidensis

Southern Heath Dragon

Ctenophorus cristatus

Bicycle Dragon

Ctenophorus fordi

Mallee Military Dragon

Myobatrachidae

1

X X X

West 2.9km 7Wo4
West 2.9km 7Wo5
West 2.9km 7Wo6
West 2.9km 7Wo7

Kunapalari Frog

Neobatrachus pelobatoides

Site BN4
Site BN6
South 6.5km 7E
West 1.9km 7W03
West 1.9km 7W04
West 1.9km 7W05
West 2.9km 7Wo3

Neobatrachus kunapalari

B

Site 7W03
Site 7W04
Site 7W06
Site BN
Site BN1
Site BN2

Limnodynastidae

Site 7E04
Site 7E05
Site 7E06
Site 7E06A
Site 7W

Common Name

Site 7E01A
Site 7E02
Site 7E03
Site 7E03A

Species

Pools on granite
Site 7E

Family

A

Koorarawalyee Dam

Survey Name

X

X
X
X

X

Reptiles
Agamidae

X
X

3 3 16 8

X
2

Ctenophorus maculatus

Spotted Military Dragon

Ctenophorus ornatus

Ornate Crevice Dragon

Ctenophorus reticulatus

Western Netted Dragon

X

Ctenophorus salinarum

Salt Pan Dragon

X 13

X

X
1

Thorny Devil

X

1 2 1

Pogona minor

Bearded Dragon

X

1 1

Clawless Gecko

X

Crenadactylus ocellatus

1

X X

X

X

X

X

X 2 1

X

X

2 3

X X

X
X

1

Diplodactylus pulcher

67

X

X 2 2 7

2

Diplodactylus granariensis
Lucasium maini

X

X

Moloch horridus
Nephrurus stellatus

X X
X 1 13 3 X

Ctenophorus scutulatus

Diplodactylidae

X
X

Ctenophorus isolepis

Carphodactylidae

X X

X X
1

X

2

2

X 2

X

X

X X

X

X

X

Oedura reticulata
Strophurus assimilis
Elapidae

X
Goldfields Spiny-tailed Gecko

1 X

X

X
X

Bardick

X

Parasuta gouldii

X

Pseudechis australis

Mulga Snake

Pseudonaja affinis

Dugite

X

Pseudonaja modesta

Ringed Brown Snake

X

Simoselaps bertholdi

Jan's Banded Snake

X
X
2

X

Simoselaps semifasciata
Suta fasciata

X
Rosen's Snake

X

Gehyra variegata

Pygopodidae

X
Bynoe's Gecko

2

X

X

X

X X

X

X

X
X

Rhynchoedura ornata

X

Delma australis

X

Delma butleri

X

Pygopus lepidopodus
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X

Oedura reticulata

Lialis burtonis
Scincidae

X

Gehyra purpurascens
Heteronotia binoei

West 2.9km 7Wo4
West 2.9km 7Wo5
West 2.9km 7Wo6
West 2.9km 7Wo7

X
1

Brachyurophis fasciolata
Echiopsis curta

Gekkonidae

Site BN4
Site BN6
South 6.5km 7E
West 1.9km 7W03
West 1.9km 7W04
West 1.9km 7W05
West 2.9km 7Wo3

B

Site 7W03
Site 7W04
Site 7W06
Site BN
Site BN1
Site BN2

Site 7E04
Site 7E05
Site 7E06
Site 7E06A
Site 7W

Common Name

Site 7E01A
Site 7E02
Site 7E03
Site 7E03A

Species

Pools on granite
Site 7E

Family

A

Koorarawalyee Dam

Survey Name

Cryptoblepharus australis

1 X

X

X
Common Scaly Foot

X X
X X
X

1

X
X

Cryptoblepharus buchananii

X

Ctenotus atlas

X

Ctenotus pantherinus

Leopard Skink

Ctenotus schomburgkii

West 2.9km 7Wo4
West 2.9km 7Wo5
West 2.9km 7Wo6
West 2.9km 7Wo7

Site BN4
Site BN6
South 6.5km 7E
West 1.9km 7W03
West 1.9km 7W04
West 1.9km 7W05
West 2.9km 7Wo3

1 1

X

5

X X

X
X

B

Site 7W03
Site 7W04
Site 7W06
Site BN
Site BN1
Site BN2

Site 7E04
Site 7E05
Site 7E06
Site 7E06A
Site 7W

Common Name

Site 7E01A
Site 7E02
Site 7E03
Site 7E03A

Species

Pools on granite
Site 7E

Family

A

Koorarawalyee Dam

Survey Name

X
1 2

X

X X
6 1

X

X

Ctenotus uber

X

Ctenotus xenopleura

X

Cyclodomorphus branchialis

X

Egernia formosa

1

X X

X

X

X X

X

Egernia inornata

X

Egernia richardi

X

Hemiergis initialis
Lerista picturata

X
X

X 1

1

2

8

2

Lerista sp.

X

Liopholis inornata

X

Menetia greyii

X

X 1 1 X

Morethia butleri

X

X

Morethia obscura

X

1 4 X

X

X

X

X
X X

Morethia adelaidensis

Tiliqua occipitalis
Tiliqua rugosa
Typhlopidae

69

Ramphotyphlops australis

1
1

Western Bluetongue

1

X
X X

X

2 1
X

1

X
X X

1

X

X

1 1

1

West 2.9km 7Wo4
West 2.9km 7Wo5
West 2.9km 7Wo6
West 2.9km 7Wo7

Bungarra or Sand Monitor

B

Site BN4
Site BN6
South 6.5km 7E
West 1.9km 7W03
West 1.9km 7W04
West 1.9km 7W05
West 2.9km 7Wo3

Varanus gouldii

Site 7W03
Site 7W04
Site 7W06
Site BN
Site BN1
Site BN2

Varanidae

Site 7E04
Site 7E05
Site 7E06
Site 7E06A
Site 7W

Common Name

Site 7E01A
Site 7E02
Site 7E03
Site 7E03A

Species

Pools on granite
Site 7E

Family

A

Koorarawalyee Dam

Survey Name

X

A

Varanus tristis
X
McKenzie NL and Rolfe JK (1995) Vertebrate fauna. In: Keighery GJ, McKenzie NL and Hall NJ. The Biological Surveys of the Eastern Goldfields of Western Australia. Part 11 Boorabbin-Southern Cross
Study Area. Records of the Western Australian Museum Supplement No. 49. pp 31-65.

B

Bamford Consulting Ecologist (2016) Malleefowl Assessment, January 2016, Unpublished report for Tellus Holding Ltd, Perth.
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Appendix A(2) Fauna survey data in the vicinity of the project area

Alcedinidae
Meropidae
Cuculidae
Falconidae
Megapodiidae
Otididae
Acanthizidae

Artamidae

Campephagidae
Climacteridae
Corvidae
Estrildidae
Eupetidae
Hirundinidae

71

1

2

1

1
2
1

2

2

2

1

2

1

1

8

3

6

6

1
2

1
2

2

4

4 10 2
1

1
1

1
1
2

1

CM6

CM5

CM4

CM3

CM2

Polaris Dam

CM1

6

3
2

2

2
2

2

2
2
2

4
1
2

1

1

8

6

1
2
6

6

1

1

6

1

16 10 12 8 16 6
10
5
5 2
2

3

1

1

1

30 4 12

1

1

1

1
3
1

2

4

1

2

6

1

CR5

CR4

CR3

CR2

CR1

Polaris Dam

Opportunistic

CR6

CR5

1

1
1
10 4 10
7
4
6

2

1

1

1

1

2
2

D
Opportunistic

1

CR4

Brown Goshawk
Wedge-tailed Eagle
Emu
Common Bronzewing
Crested Pigeon
Red-backed Kingfisher
Rainbow Bee-eater
Horsfield's Bronze-Cuckoo
Pallid Cuckoo
Brown Falcon
Australian Hobby
Malleefowl
Australian Bustard
Redthroat
Weebill
Yellow-rumped Thornbill
Inland Thornbill
Southern Whiteface
Chestnut-rumped Thornbill
Masked Woodswallow
Dusky Woodswallow
Little Woodswallow
Grey Butcherbird
Pied Butcherbird
Australian Magpie
Grey Currawong
Ground Cuckoo-Shrike
Black-faced Cuckoo-Shrike
White-winged Triller
Rufous Treecreeper
Australian Raven
Torresian Crow
Zebra Finch
Chestnut-breasted Quail-thrush
Tree Martin

CR3

Accipiter fasciatus
Aquila audax
Dromaius novaehollandiae
Phaps chalcoptera
Ocyphaps lophotes
Todiramphus pyrrhopygius
Merops ornatus
Chalcites basalis
Cacomantis pallidus
Falco berigora
Falco longipennis
Leipoa ocellata
Ardeotis australis
Pyrrholaemus brunneus
Smicrornis brevirostris
Acanthiza chrysorrhoa
Acanthiza apicalis
Aphelocephala leucopsis
Acanthiza uropygialis
Artamus personatus
Artamus cyanopterus
Artamus minor
Cracticus torquatus
Cracticus nigrogularis
Cracticus tibicen
Strepera versicolor
Coracina maxima
Coracina novaehollandiae
Lalage sueurii
Climacteris rufa
Corvus coronoides
Corvus orru
Taeniopygia guttata
Cinclosoma castaneothorax
Petrochelidon nigricans

C

CR6

Casuariidae
Columbidae

Common Name

CR2

Birds
Accipitridae

Species

B

CR1

Family

Bungalbin

Surveys A

80

4

1

2

4

1

1

1

3

Pardalotidae
Petroicidae
Pomatostomidae
Rhipiduridae
Rhipiduridae
Cacatuidae
Psittacidae
Mammals
Camelidae
Canidae
Molossidae
Vespertilionidae
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Inland Broadnosed Bat

2
2

2

2

6

8

1

1

4 10
1

1

2

4
6

1
1
1
1
1
8

4

19 8
2
2

1
4
1

2

2

2
1

X
X

X
X
X
X

2

1

2

1

4

4
2
4
8

2
1
2 2
6 6
8
12

12 2

1
2

4
X
X

1
4

6
2

2
2
1
2

4
4
2
3
2
2
2
2

5
6
2

4
6
2 4
28
3 8
2 2
2
1
2

2
8
1

1
2
7
2

2

CM6

2
2
6
2

4

4

2
8

8

2

13

2

3

1

7 10

12 9

9

2

3
2

CM3

Polaris Dam

Opportunistic

CR6

CR5

CR4

CR3

10 2

6
2

1
2
3
8

CM5

4

6
2

4
1
8

CM4

1

5
1

3
3
2 1 6 1
2
2 10 4 10 20

CM2

6

D

CM1

8

CR2

8

CR1

8

Polaris Dam

Dromedary
Dingo
Red Fox
White-striped Freetail Bat
Gould's Wattled Bat
Chocolate Wattled Bat

Pachycephalidae

1
2
2

1

8
4
3

Opportunistic

Camelus dromedarius
Canis lupus
Vulpes vulpes
Austronomus australis
Chalinolobus gouldii
Chalinolobus morio
Mormopterus sp.
Nyctophilus sp.
Scotorepens balstoni

Meliphagidae

6

CR6

Splendid Fairy-wren
Variegated Fairy-wren
Singing Honeyeater
White-eared Honeyeater
Yellow-plumed Honeyeater
Grey-fronted Honeyeater
White-fronted Honeyeater
Yellow-throated Miner
Spiny-cheeked Honeyeater
Red Wattlebird
Brown Honeyeater
Brown-headed Honeyeater
Gilbert's Whistler
Rufous Whistler
Grey Shrike-thrush
Crested Bellbird
Striated Pardalote
Jacky Winter
Red-capped Robin
White-browed Babbler
New Zealand Fantail
Willie Wagtail
Major Mitchell's Cockatoo
Galah
Purple-crowned Lorikeet
Regent Parrot
Australian Ringneck

C

CR5

Malurus splendens
Malurus lamberti
Lichenostomus virescens
Lichenostomus leucotis
Lichenostomus ornatus
Lichenostomus plumulus
Purnella albifrons
Manorina flavigula
Acanthagenys rufogularis
Anthochaera carunculata
Lichmera indistincta
Melithreptus brevirostris
Pachycephala inornata
Pachycephala rufiventris
Colluricincla harmonica
Oreoica gutturalis
Pardalotus striatus
Microeca leucophaea
Petroica goodenovii
Pomatostomus superciliosus
Rhipidura fuliginosa
Rhipidura leucophrys
Lophochroa leadbeateri
Eolophus roseicapillus
Glossopsitta porphyrocephala
Polytelis anthopeplus
Barnardius zonarius

CR4

Maluridae

CR3

Common Name

CR2

Species

B

CR1

Family

Bungalbin

Surveys A

1

1

2

1
2

8

9

1
1
2
1

1
4

2

6

2

2

2

1
6

2

1

X
X
X
X
X

X
X
X
X
X
X

X
X
X
X

X

Dasyuridae

Burramyidae
Macropodidae
Leporidae
Muridae

Reptiles
Agamidae

Carphodactylidae
Diplodactylidae

Elapidae
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Thorny Devil
Bearded Dragon
Barking Gecko

Goldfields Spiny-tailed Gecko
Southern Death Adder
Black-naped Snake
Jan's Banded Snake

X

X

1
2

X

X

X

X

1

X

X

X
X
X
X
X
X
X
X

1

2

2

2

1

1
1
5

1
1
1
4

1

1

1

1
1
1

X
X
X
X

1

1

2
1

1

1
1
7

5
1

4

1
2

1

1

4

CM6

CM5

X

1

1

CM4

CM3

CM2

CM1

Polaris Dam

1

X
X
X

X
X
X
X
X
X
X
X

X
X

2

X
X
X

Opportunistic

CR6

D

CR5

CR4

CR3

CR2

CR1

Polaris Dam

Opportunistic

Bicycle Dragon
Mallee Sand Dragon
Crested Dragon
Spotted Military Dragon

CR6

Ctenophorus cristatus
Ctenophorus fordi
Ctenophorus isolepis
Ctenophorus maculatus
Ctenophorus scutulatus
Moloch horridus
Pogona minor
Nephrurus stellatus
Underwoodisaurus milii
Diplodactylus granariensis
Diplodactylus pulcher
Lucasium maini
Lucasium stenodactylus
Oedura reticulata
Strophurus assimilis
Strophurus elderi
Acanthophis antarcticus
Brachyurophis fasciolata
Brachyurophis semifasciata
Neelaps bimaculatus
Parasuta monachus
Simoselaps bertholdi

Mallee Ningaui
Fat-tailed Dunnart
Little Long-tailed Dunnart
Hairy-footed Dunnart
Southwestern Pygmy Possum
Red Kangaroo
European Rabbit
Lesser Stick-nest Rat
House Mouse
Spinifex Hopping Mouse
Ash-grey Mouse

X

C

CR5

Inland Forest Bat
Southern Forest Bat

CR4

Vespadelus baverstocki
Vespadelus regulus
Ningaui sp.
Ningaui yvonneae
Sminthopsis crassicaudata
Sminthopsis dolichura
Sminthopsis hirtipes
Cercartetus concinnus
Macropus rufus
Oryctolagus cuniculus
Leporillus apicalis
Mus musculus
Notomys alexis
Pseudomys albocinereus

CR3

Common Name

CR2

Species

B

CR1

Family

Bungalbin

Surveys A

CM6

CM5

CM4

CM3

CM2

CM1

Polaris Dam

Opportunistic

CR6

D

CR5

CR4

CR3

CR2

CR1

Polaris Dam

Opportunistic

CR6

C

CR5

CR4

CR3

Common Name

CR2

Gekkonidae

Species

B

CR1

Family

Bungalbin

Surveys A

Gehyra variegata
1
1 1 1 1
Rhynchoedura ornata
Beaked Gecko
X
Pygopodidae
Aprasia repens
X
Delma australis
X
Delma butleri
X
Delma nasuta
X
Lialis burtonis
X
Pygopus lepidopodus
Common Scaly Foot
X
Pygopus nigriceps
X
Scincidae
Cryptoblepharus buchananii
X
Ctenotus atlas
X
Ctenotus brooksi
X
Ctenotus mimetes
X
Ctenotus pantherinus
Leopard Skink
X
Ctenotus schomburgkii
X
Ctenotus xenopleura
X
Cyclodomorphus branchialis
X
Cyclodomorphus melanops
Slender Blue-tongue
1
1
Egernia formosa
3 1 2
Eremiascincus richardsonii
Broad-banded Sand Swimmer
X
Lerista macropisthopus
X
Lerista muelleri
X
Lerista rhodonoides
1
1
Liopholis inornata
X
Menetia greyii
X
1
1
1
Morethia butleri
1
1
1 1
Morethia obscura
X
Tiliqua occipitalis
Western Bluetongue
X
Typhlopidae
Ramphotyphlops australis
2 1 2 3
Ramphotyphlops bicolor
2
Varanidae
Varanus gouldii
Bungarra or Sand Monitor
X
A
Terrestrial Ecosystems unpublished data from Jason Fraser’s PhD project
B
Ninox Wildlife Consulting (2008) Interim Report on the first field survey of the Carina Prospect, Yilgarn Iron Ore Project. Unpublished report for Polaris Metals NL, Perth.
C
Ninox Wildlife Consulting (2009) A Fauna Survey of the Carina Prospect; Yilgarn Iron Ore Project. Unpublished report for Polaris Metals NL; Perth.
D
Ninox Wildlife Consulting (2008) Interim report on the first field survey of the Chamaeleon Prospect, Yilgarn Iron Ore Project. Unpublished report for Polaris Metals NL, Perth.
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Appendix A(3) Fauna survey data in the vicinity of the project area

Aegothelidae
Podargidae
Turnicidae
Columbidae
Meropidae
Cuculidae
Caprimulgidae
Falconidae

Megapodiidae
Acanthizidae

Artamidae

Campephagidae
Climacteridae
Corvidae

75

X
X

1

X

X 1
X

1

X

X

X
X

X

2

1

2

4 3

X

4

5
1
2

1

Site 40a
Site 44
Site 8a

X 1

1
8

1
X

2

4

2

X 1
X

1
5

1

2

3
2

1
1 X
1

2

3

1

1

X

X

X

1

X

X

Site 18
Site 18a
Site 21
Site 35
Site 37
Site 39

Brown Goshawk
Wedge-tailed Eagle
Little Eagle
Australian Owlet-nightjar
Tawny Frogmouth
Little Button-quail
Common Bronzewing
Rainbow Bee-eater
Horsfield's Bronze-Cuckoo
Black-eared Cuckoo
Spotted Nightjar
Nankeen Kestrel
Brown Falcon
Australian Hobby
Peregrine Falcon
Malleefowl
Shy Heathwren
Striated Fieldwren
Redthroat
Weebill
Western Gerygone
Yellow-rumped Thornbill
Inland Thornbill
Chestnut-rumped Thornbill
Black-faced Woodswallow
Dusky Woodswallow
Little Woodswallow
Grey Butcherbird
Pied Butcherbird
Australian Magpie
Grey Currawong
Black-faced Cuckoo-Shrike
Rufous Treecreeper
Australian Raven
Little Crow

Site 6
Site 6A
Site 6B
Site 7
Site 7A
Site 7B

Accipiter fasciatus
Aquila audax
Hieraaetus morphnoides
Aegotheles cristatus
Podargus strigoides
Turnix velox
Phaps chalcoptera
Merops ornatus
Chalcites basalis
Chalcites osculans
Eurostopodus argus
Falco cenchroides
Falco berigora
Falco longipennis
Falco peregrinus
Leipoa ocellata
Calamanthus cautus
Calamanthus fuliginosus
Pyrrholaemus brunneus
Smicrornis brevirostris
Gerygone fusca
Acanthiza chrysorrhoa
Acanthiza apicalis
Acanthiza uropygialis
Artamus cinereus
Artamus cyanopterus
Artamus minor
Cracticus torquatus
Cracticus nigrogularis
Cracticus tibicen
Strepera versicolor
Coracina novaehollandiae
Climacteris rufa
Corvus coronoides
Corvus bennetti

B

Site 4
Site 4A
Site 4B
Site 5
Site 5A
Site 5B

Common Name

Site 2B
Site 2E
Site 3
Site 3A
Site 3B
Site 3E

Birds
Accipitridae

Species

Site 1
Site 1A
Site 1B
Site 1E
Site 2
Site 2A

Family

A
Opportunistic

Survey Name

3

2 10
91 29
X
X 31
13 4
16
3 X
17 3
6
5 2
2
1

2

1

X

1

7
17
2 6
20
2
27
2 133 142
3
1
7 2
20 56 3 45
16
11 24
2 15 99
10 1 6
1
X
X 9
35 7
X
X 4
X X
32 X
42
11

X

Estrildidae
Hirundinidae
Maluridae
Meliphagidae

Nectariniidae
Neosittidae
Pachycephalidae

Pardalotidae
Petroicidae

Pomatostomidae
Rhipiduridae
Cacatuidae
Psittacidae

76

1 X

X
X

5

X
X

1
1

1
2

X

2

X 1
X 5

1

1
1

X 1

1

2
2

1

3

2
1

4

2
X

X 1

2

1 X
4 2
X
X
4 10

X

X
X 7
X
X
X
X
X

X

7
2
5
1

1

1
1 1
2 2

2

1
1

X

2
1 1
9
X 10
50 X
9 1
15 15
6
1

X
X

2
2

1

3 X
25
2
2
2

1

2
X

11 3

2

Site 40a
Site 44
Site 8a

Site 18
Site 18a
Site 21
Site 35
Site 37
Site 39

Torresian Crow
Zebra Finch
Chestnut Quail-thrush
Tree Martin
Splendid Fairy-wren
Blue-breasted Fairy-wren
Singing Honeyeater
White-eared Honeyeater
Yellow-throated Honeyeater
Yellow-plumed Honeyeater
White-fronted Honeyeater
Yellow-throated Miner
Spiny-cheeked Honeyeater
Red Wattlebird
Crimson Chat
Brown Honeyeater
Brown-headed Honeyeater
Mistletoebird
Varied Sittella
Gilbert's Whistler
Golden Whistler
Rufous Whistler
Grey Shrike-thrush
Crested Bellbird
Striated Pardalote
Jacky Winter
Red-capped Robin
Hooded Robin
Western Yellow Robin
White-browed Babbler
Grey Fantail
Willie Wagtail
Red-tailed Black-Cockatoo
Purple-crowned Lorikeet
Regent Parrot
Australian Ringneck
Budgerigar

Site 6
Site 6A
Site 6B
Site 7
Site 7A
Site 7B

Corvus orru
Taeniopygia guttata
Cinclosoma castanotum
Petrochelidon nigricans
Malurus splendens
Malurus pulcherrimus
Lichenostomus virescens
Lichenostomus leucotis
Lichenostomus flavicollis
Lichenostomus ornatus
Purnella albifrons
Manorina flavigula
Acanthagenys rufogularis
Anthochaera carunculata
Epthianura tricolor
Lichmera indistincta
Melithreptus brevirostris
Dicaeum hirundinaceum
Daphoenositta chrysoptera
Pachycephala inornata
Pachycephala pectoralis
Pachycephala rufiventris
Colluricincla harmonica
Oreoica gutturalis
Pardalotus striatus
Microeca leucophaea
Petroica goodenovii
Melanodryas cucullata
Eopsaltria griseogularis
Pomatostomus superciliosus
Rhipidura albiscapa
Rhipidura leucophrys
Calyptorhynchus banksii
Glossopsitta porphyrocephala
Polytelis anthopeplus
Barnardius zonarius
Melopsittacus undulatus

B

Site 4
Site 4A
Site 4B
Site 5
Site 5A
Site 5B

Common Name

Site 2B
Site 2E
Site 3
Site 3A
Site 3B
Site 3E

Species

Site 1
Site 1A
Site 1B
Site 1E
Site 2
Site 2A

Family

A
Opportunistic

Survey Name

X

1
2 2
7

X
5
6 3 3 13 4
3 1
7
57
278
X 7 3 5 18

6
16
27
17

X 15 2 X 10 7
34 18
20
2 2
1 1

X
4
2
1 11
6 2 6
4
5 14 2
2
3
X

1

1 2

1
6 6 1
5 X 5
4 13 2
138 65
41
4 4 28
5
3

X

1
1
2 2
6
17
41 24

Canis lupus
Ningaui ridei
Ningaui yvonneae
Sminthopsis dolichura
Sminthopsis hirtipes
Cercartetus concinnus
Macropus fuliginosus
Macropus robustus
Oryctolagus cuniculus
Tachyglossus aculeatus
Mus musculus
Notomys alexis
Notomys mitchellii
Pseudomys albocinereus
Pseudomys hermannsburgensis

Dingo
Wongai Ningaui
Mallee Ningaui
Little Long-tailed Dunnart
Hairy-footed Dunnart
Southwestern Pygmy Possum
Western Grey Kangaroo
Wallaroo or Euro
European Rabbit
Short-beaked Echidna
House Mouse
Spinifex Hopping Mouse
Mitchell's Hopping Mouse
Ash-grey Mouse
Sandy Inland Mouse

Neobatrachus sutor

Shoemaker Frog

Ctenophorus cristatus
Ctenophorus fordi
Ctenophorus isolepis
Ctenophorus reticulatus
Ctenophorus scutulatus
Moloch horridus
Pogona minor
Tympanocryptis cephalus
Nephrurus stellatus
Underwoodisaurus milii
Crenadactylus ocellatus
Diplodactylus granariensis
Diplodactylus pulcher
Lucasium maini
Lucasium stenodactylus
Oedura reticulata
Strophurus assimilis

Bicycle Dragon
Mallee Sand Dragon

Burramyidae
Macropodidae
Leporidae
Tachyglossidae
Muridae

Amphibians
Limnodynastidae
Reptiles
Agamidae

Carphodactylidae
Diplodactylidae
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X 1
X

1 2
1

Barking Gecko
Clawless Gecko

1

X
X
X

1

1 1

2

3

X

3

1

X

3
4
1
1
2 2 2
1
1
1
X

X

3

1

1

X

1

1

1

X

1

1
1

1
1

1
8

1 3
2 2
5 1

2
2 6
1

1 1

1

3 3
1 2
X

2
1 1
1
5
21
2 2

6 2
1
1
1

1
8
1 1

2 1
13

1
3 1 3

1 1
2

1

2

X

1

5

Goldfields Spiny-tailed Gecko

3

1

1

Western Netted Dragon
Thorny Devil
Bearded Dragon
Pebble Dragon

1 1

1

Site 40a
Site 44
Site 8a

Southern Boobook

Site 18
Site 18a
Site 21
Site 35
Site 37
Site 39

Ninox novaeseelandiae

Site 6
Site 6A
Site 6B
Site 7
Site 7A
Site 7B

Strigidae
Mammals
Canidae

B

Site 4
Site 4A
Site 4B
Site 5
Site 5A
Site 5B

Common Name

Site 2B
Site 2E
Site 3
Site 3A
Site 3B
Site 3E

Species

Site 1
Site 1A
Site 1B
Site 1E
Site 2
Site 2A

Family

A
Opportunistic

Survey Name

4

2

2
3
4
2
1 2
2
1

2

1

1 1

4
3 1
3 1
2 1
9
2 6

Site 40a
Site 44
Site 8a

Site 18
Site 18a
Site 21
Site 35
Site 37
Site 39

Site 6
Site 6A
Site 6B
Site 7
Site 7A
Site 7B

B

Site 4
Site 4A
Site 4B
Site 5
Site 5A
Site 5B

Common Name

Site 2B
Site 2E
Site 3
Site 3A
Site 3B
Site 3E

Species

Site 1
Site 1A
Site 1B
Site 1E
Site 2
Site 2A

Family

A
Opportunistic

Survey Name

Strophurus elderi
1
Strophurus intermedius
1
9 10
Elapidae
Demansia psammophis
X
Parasuta monachus
1
1
Simoselaps semifasciata
2
Gekkonidae
Gehyra variegata
1 2
3
1
3 1 4
1
11 2
Heteronotia binoei
Bynoe's Gecko
X
2
1
1
1
3 12
Rhynchoedura ornata
Beaked Gecko
2
1
Pygopodidae
Delma australis
8 3
Delma nasuta
1
Pygopus lepidopodus
Common Scaly Foot
1
Scincidae
Cryptoblepharus buchananii
3 1
2
3
Cryptoblepharus ruber
2
2 1
4 6
2 1
1
3 1
5 2
Ctenotus atlas
4
3
Ctenotus schomburgkii
2 7
2
Ctenotus uber
2 1
Ctenotus xenopleura
11 1 17
Cyclodomorphus branchialis
X
1
1
4 3
Egernia formosa
1
Eremiascincus richardsonii
Broad-banded Sand Swimmer
1 2
Hemiergis initialis
2 13 5
2
Lerista macropisthopus
1 1
1
Lerista sp.
3 2
4 2
Liopholis inornata
1
Menetia greyii
1
4
2 1
3 3
Morethia butleri
2
1
1
6 2
Tiliqua occipitalis
Western Bluetongue
1
Typhlopidae
Ramphotyphlops australis
1
1
1
1
1
Ramphotyphlops bituberculatus
2
1
Ramphotyphlops hamatus
1
1
Varanidae
Varanus giganteus
Perentie
X
1 1
Varanus gouldii
Bungarra or Sand Monitor
1
Varanus tristis
Racehorse Monitor
2
1
1
A
Lyons MN and Chapman A (1997) A Biological Survey of the Helena and Aurora Range; Eastern Goldfields Western Australia. Unpublished report for Environment Australia, Canberra.
B
Dell J and How RA (1985) Vertebrate fauna. In Dell; J; How; RA; Newbey K.R. and Hnatiuk RJ. The Biological Survey of the East ern Goldfields of Western Australia Part 3; Jackson - Kalgoorlie. Records of
the Western Australian Museum, Supplement No 23, pp. 39-66.
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Aegothelidae
Podargidae
Casuariidae
Columbidae
Alcedinidae
Meropidae
Cuculidae
Caprimulgidae
Falconidae

Megapodiidae
Otididae
Acanthizidae

Artamidae
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1
1
2
1

1

1

1

3

X

4
1

2
8
4
12 23

2

5
3
1

3

1

1

5

7

1
2
2 13

1
1

Kurrawang

Site 33

Site 32

Site 31

Site 30

Site 29

Site 28

Site 27

Site 26

Site 25

D

X
X
X

1
1

X
X

1

5

C

X

3

7 21

1
1

X
3
5

2

5
3

Site 24

Site 23

Site 22

Site 21

Site 20

Site 19
X

1
X

1

1

3

1

1

1

1
1

10 20 17

1

1

1

1

5
6

Site 18

1

1
3
15 4

Site 17

Site 16

2

1

2

1

1

6

1

1

Opportunistic
1

1

5

1

Site 8

Site 7

Site 6

B

Site 25

Square-tailed Kite
Brown Goshawk
Wedge-tailed Eagle
Little Eagle
Australian Owlet-nightjar
Tawny Frogmouth
Emu
Common Bronzewing
Crested Pigeon
Red-backed Kingfisher
Rainbow Bee-eater
Black-eared Cuckoo
Pallid Cuckoo
Fan-tailed Cuckoo
Spotted Nightjar
Nankeen Kestrel
Brown Falcon
Australian Hobby
Peregrine Falcon
Malleefowl
Australian Bustard
Shy Heathwren
Redthroat
Weebill
Western Gerygone
Slaty-backed Thornbill
Yellow-rumped Thornbill
Inland Thornbill
Southern Whiteface
Chestnut-rumped Thornbill
Black-faced Woodswallow
Dusky Woodswallow
Little Woodswallow
Grey Butcherbird
Pied Butcherbird

Site 24

Lophoictinia isura
Accipiter fasciatus
Aquila audax
Hieraaetus morphnoides
Aegotheles cristatus
Podargus strigoides
Dromaius novaehollandiae
Phaps chalcoptera
Ocyphaps lophotes
Todiramphus pyrrhopygius
Merops ornatus
Chalcites osculans
Cacomantis pallidus
Cacomantis flabelliformis
Eurostopodus argus
Falco cenchroides
Falco berigora
Falco longipennis
Falco peregrinus
Leipoa ocellata
Ardeotis australis
Calamanthus cautus
Pyrrholaemus brunneus
Smicrornis brevirostris
Gerygone fusca
Acanthiza robustirostris
Acanthiza chrysorrhoa
Acanthiza apicalis
Aphelocephala leucopsis
Acanthiza uropygialis
Artamus cinereus
Artamus cyanopterus
Artamus minor
Cracticus torquatus
Cracticus nigrogularis

Site 23

Common Name

Site 22

Birds
Accipitridae

Species

Site 16

Family

A
Opportunistic

Survey name
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1

15

1

5
6
12

2

12
2

2
4 8
4
26 23

1
8

2

3
19 4

2
6 1 1 2
10 20 50 9 16 23 16 18 41 7
1
3
1
1

2
9

3

1

5

3
10 13

12 28 37

X
X

50 36

13 18 23

X

1
1
2

X

1

2

2

1

3

X
X
X

E

Climacteridae
Corvidae
Estrildidae
Eupetidae
Hirundinidae
Maluridae
Meliphagidae

Monarchidae
Motacilidae
Nectariniidae
Neosittidae
Pachycephalidae
Pardalotidae
Petroicidae
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1

1

1

3

1 30

1

5

2
4

1

4
2

5

1

5

1

1

13
4

4
2

37

11

12
1 8 8
1 1
1
5
5 5
1 4 9
4 2 1
1 2 3

6

5
4
7
2

1
1
2
4

1

3
1
4
2 34
3
1
8

3
1
4

8

1

2

5

12
8
1
5
4
2
2

3
2

16 30

5

2

4

4
1
5

2 5
10 5
2 2 9
1
3

4

8

2

1

5

1

3

4

3

2

2

1

1
2
4

3
4
2
3
1

2
6
1
6

9

8
7 58 42
1 2

4
1
8

2

1

X
X

4

60 3
5
1

X

X

1
4

D
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Site 30

6

3

37

4
7
2

10
6 4

3

12

11

11

3

Site 29

2

Site 28

6

7

1

Site 27

3

1
10 19
37 4 7 13 2
2
2 3

2 12 1
9
28 3
8

Site 26

1

2

53 4

2

1

5
12

2 28

10

2

1

4
1

2

3

Site 23

6

7
8
5

Site 22

Site 21

Site 20

Site 19

Site 18

Site 17
8

1

1

2
3

2

10

1
1

24
1
6 2
1
10 19
1
1 30
1 1 4 4
2
2 45
11
5

Site 16

Opportunistic

Site 8

Site 7

Site 6
1

1

2

1
1
1

6

12

1

1

3

4
1

4
2

3

2

1
6

Site 33

2

5

Site 32

5

1

Site 25

1

1

Site 24

6

Site 25

Australian Magpie
Grey Currawong
Ground Cuckoo-Shrike
Black-faced Cuckoo-Shrike
White-winged Triller
Rufous Treecreeper
Australian Raven
Little Crow
Zebra Finch
Chestnut Quail-thrush
White-backed Swallow
Welcome Swallow
Tree Martin
Splendid Fairy-wren
White-winged Fairy-wren
Blue-breasted Fairy-wren
Singing Honeyeater
White-eared Honeyeater
Purple-gaped Honeyeater
Yellow-plumed Honeyeater
White-fronted Honeyeater
Yellow-throated Miner
Spiny-cheeked Honeyeater
Red Wattlebird
Crimson Chat
Brown Honeyeater
Brown-headed Honeyeater
Magpie-Lark
Australasian Pipit
Mistletoebird
Varied Sittella
Rufous Whistler
Grey Shrike-thrush
Crested Bellbird
Striated Pardalote
Jacky Winter
Red-capped Robin

Site 23

Cracticus tibicen
Strepera versicolor
Coracina maxima
Coracina novaehollandiae
Lalage sueurii
Climacteris rufa
Corvus coronoides
Corvus bennetti
Taeniopygia guttata
Cinclosoma castanotum
Cheramoeca leucosterna
Hirundo neoxena
Petrochelidon nigricans
Malurus splendens
Malurus leucopterus
Malurus pulcherrimus
Lichenostomus virescens
Lichenostomus leucotis
Lichenostomus cratitius
Lichenostomus ornatus
Purnella albifrons
Manorina flavigula
Acanthagenys rufogularis
Anthochaera carunculata
Epthianura tricolor
Lichmera indistincta
Melithreptus brevirostris
Grallina cyanoleuca
Anthus novaeseelandiae
Dicaeum hirundinaceum
Daphoenositta chrysoptera
Pachycephala rufiventris
Colluricincla harmonica
Oreoica gutturalis
Pardalotus striatus
Microeca leucophaea
Petroica goodenovii

Site 22

Common Name

B

Site 24

Campephagidae

Species

Site 16

Family

A
Opportunistic

Survey name

2
10

3

3 11 1

1
2
2
9
1

3
4
7 4
6 15
1
1

1
1
2

2

1

2

1
1

2
7

3
5

6

8

5
1
9

6
1
6

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

X
X
X

E

Cacatuidae
Psittacidae
Strigidae
Tytonidae
Mammals
Bovidae
Canidae
Felidae
Molossidae
Vespertilionidae

Dasyuridae

Burramyidae
Macropodidae
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5
22 23
1 48 4 27
2
4 5 8 5
1

1

3

1
1
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1

Site 33

Site 32

Site 29

Site 28

Site 27

Site 26

Site 25

Site 24

Site 23

Site 22

3
2

C

3

2

4

4 27

3

8

5

4

5

6

2 35

2

3

8 11

37 8

X
X

1
2
1

1

1

X
1
1
1

1

1

1
2

2

3

1
1

1

X
X

5

1

1

E

12 23

1
2
1

X

2
11

2

2
138 4 7 230
48 1 14 85 4
1 1 1
4 2
5
15
1
1
1

1

Site 21

Site 20

Site 19

Site 18
1

9

1

1

Site 17

Site 16
1

Site 31

9

Opportunistic

Site 8

Site 7

Site 6

Goat
Dog
House Cat
White-striped Freetail Bat
Southern Freetail-bat
Gould's Wattled Bat
Chocolate Wattled Bat
Lesser Longeared Bat
Inland Broadnosed Bat
Southern Forest Bat
Kultarr
Wongai Ningaui
Mallee Ningaui
Woolley's False Antechinus
Fat-tailed Dunnart
Little Long-tailed Dunnart
Gilbert's Dunnart
White-tailed Dunnart
Hairy-footed Dunnart
Southwestern Pygmy Possum
Western Grey Kangaroo
Wallaroo or Euro

5

Site 25

Capra hircus
Canis lupus
Felis catus
Austronomus australis
Mormopterus planiceps
Chalinolobus gouldii
Chalinolobus morio
Nyctophilus geoffroyi
Scotorepens balstoni
Vespadelus regulus
Antechinomys laniger
Ningaui ridei
Ningaui yvonneae
Pseudantechinus woolleyae
Sminthopsis crassicaudata
Sminthopsis dolichura
Sminthopsis gilberti
Sminthopsis granulipes
Sminthopsis hirtipes
Cercartetus concinnus
Macropus fuliginosus
Macropus robustus

1

Site 24

Hooded Robin
Western Yellow Robin
Southern Scrub-robin
White-browed Babbler
Grey Fantail
Willie Wagtail
Red-tailed Black-Cockatoo
Major Mitchell's Cockatoo
Galah
Purple-crowned Lorikeet
Regent Parrot
Australian Ringneck
Southern Boobook
Barn Owl

Site 23

Melanodryas cucullata
Eopsaltria griseogularis
Drymodes brunneopygia
Pomatostomus superciliosus
Rhipidura albiscapa
Rhipidura leucophrys
Calyptorhynchus banksii
Lophochroa leadbeateri
Eolophus roseicapillus
Glossopsitta porphyrocephala
Polytelis anthopeplus
Barnardius zonarius
Ninox novaeseelandiae
Tyto alba

Site 22

Common Name

B

Site 30

Pomatostomidae
Rhipiduridae

Species

Site 16

Family

A
Opportunistic

Survey name

2

1

1

1

1

2

2

1
2

1

17

2
1

1
1

3

12
7
37
2
2
1
19
2
11
20
1
8
42
2
2
7
5
1

Amphibians
Limnodynastidae

Myobatrachidae
Reptiles
Agamidae

Boidae
Carphodactylidae
Diplodactylidae
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Military Dragon
Ornate Crevice Dragon
Western Netted Dragon
Salt Pan Dragon

1

1
1

1

2

1 10 4

1

2

7

1

6 14 3

1

1

2

3

2

5

5

1
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Site 29

Site 28

Site 27

Site 26

Site 25

Site 24

Site 23

Site 22

Site 21

Site 20

Site 19

Site 18

Site 17

Opportunistic

Site 16
1

Site 33

7

X X
7 10

Site 32

2

1

Site 31

1

Site 8

Southern Heath Dragon
Bicycle Dragon
Mallee Sand Dragon

4

Site 7

Ctenophorus adelaidensis
Ctenophorus cristatus
Ctenophorus fordi
Ctenophorus isolepis
Ctenophorus maculatus
Ctenophorus ornatus
Ctenophorus reticulatus
Ctenophorus salinarum
Ctenophorus scutulatus
Moloch horridus
Pogona minor
Tympanocryptis cephalus
Aspidites ramsayi
Morelia spilota imbricata
Nephrurus stellatus
Underwoodisaurus milii
Crenadactylus ocellatus
Diplodactylus granariensis
Diplodactylus pulcher
Lucasium maini

1

Site 6

White-footed Trilling Frog
Kunapalari Frog
Humming Frog
Shoemaker Frog
Crawling Toadlet
Western Toadlet

1

Site 25

Neobatrachus albipes
Neobatrachus kunapalari
Neobatrachus pelobatoides
Neobatrachus sutor
Pseudophryne guentheri
Pseudophryne occidentalis

2

Site 24

Red Kangaroo
European Rabbit
Short-beaked Echidna
House Mouse
Spinifex Hopping Mouse
Mitchell's Hopping Mouse
Ash-grey Mouse
Bolam's Mouse
Sandy Inland Mouse

Site 23

Macropus rufus
Oryctolagus cuniculus
Tachyglossus aculeatus
Mus musculus
Notomys alexis
Notomys mitchellii
Pseudomys albocinereus
Pseudomys bolami
Pseudomys hermannsburgensis

Site 22

Common Name

B

Site 30

Leporidae
Tachyglossidae
Muridae

Species

Site 16

Family

A
Opportunistic

Survey name

1
2
9

2

1

10

2

1

1

1

1

Barking Gecko
Clawless Gecko
4

3
1

1
2

3

1

1

1
1

1

1

1

1

Thorny Devil
Bearded Dragon
Pebble Dragon
Woma
Carpet Python

24
4
12
42
6
10
3
30
5
2
3
16

1

15

1

E

1
1

1
9

1

1

1
1

1

2
5

1
1
1

1

1

2

1

3
1
2

26

1
1
1

2

1

4

1
2

1

1
1

1

1
1

3

1
1

1
28
23
65
10
40
43
38
22
16
31
2
2
24
22
26
33
29
58

Elapidae

Gekkonidae

Pygopodidae

Scincidae
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2

Bynoe's Gecko
Beaked Gecko
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Site 32

Site 31

2

Bardick
Moon Snake
Mulga Snake
Dugite
Gwardar
Ringed Brown Snake
Jan's Banded Snake
Rosen's Snake

Site 30

Site 29

Site 28

Site 27

Site 26

Site 25

Site 24

Site 23

1

Site 22

Site 20

5

Site 21

Site 19

1

Site 18

1

Site 17

Site 8

Site 7

Site 6

Site 25

Site 24

2

Site 16

Goldfields Spiny-tailed Gecko

B
Opportunistic

1

Site 23

Lucasium stenodactylus
Oedura reticulata
Strophurus assimilis
Strophurus elderi
Strophurus wellingtonae
Brachyurophis fasciolata
Brachyurophis semifasciata
Demansia psammophis
Echiopsis curta
Furina ornata
Parasuta gouldii
Parasuta monachus
Pseudechis australis
Pseudonaja affinis
Pseudonaja mengdeni
Pseudonaja modesta
Simoselaps bertholdi
Suta fasciata
Gehyra purpurascens
Gehyra variegata
Heteronotia binoei
Rhynchoedura ornata
Delma australis
Delma butleri
Lialis burtonis
Pygopus lepidopodus
Pygopus nigriceps
Cryptoblepharus buchananii
Ctenotus atlas
Ctenotus brooksi
Ctenotus leonhardii
Ctenotus mimetes
Ctenotus pantherinus
Ctenotus schomburgkii
Ctenotus uber
Ctenotus uber uber
Ctenotus xenopleura

Common Name

Site 22

Species

Site 16

Family

A
Opportunistic

Survey name

1

1
1
1

1

1

1
1

1
1
1

1

1
1

2

2

3

1
1
1

2

1
1
1

1
1

3

3

1

4

3
1

1
2

1

6

1

6

1

2

1

1

1

1

Common Scaly Foot

5

3

1
1

1
1
2

3

1

1
2

1

1

1

1

Leopard Skink
1

2

2

1

1

1

2

1

1

3

1

6

3

2

1

13

E

22
29
44
3
1
1
8
1
1
1
2
1
11
3
5
9
7
5
1
104
40
9
25
18
6
4
3
23
37
10
1
3
8
30
32
66
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Site 28
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Site 26

Site 25

Site 24

Site 23

Site 22

Site 21

Site 20

Site 19

Site 18

Site 17

Site 16

Opportunistic
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Site 7
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B

Site 25

Site 24

Site 23

Common Name

Site 22

Species

Site 16

Family

A
Opportunistic

Survey name

Cyclodomorphus melanops
Slender Blue-tongue
1
1
1
3
1
1
1
Egernia depressa
Pygmy Spiny-tailed Skink
1 1
Egernia formosa
4
Egernia richardi
Eremiascincus richardsonii
Broad-banded Sand Swimmer
1 2
2
1 2
2 1
Hemiergis initialis
1
1
1
Lerista gerrardii
1
1
Lerista macropisthopus
1
Lerista muelleri
Lerista picturata
Lerista sp.
1 2
1
1
1 2
1
3
2 1
2
Liopholis inornata
2
1
2
3
Menetia greyii
1
3
1 4 3
Morethia adelaidensis
Morethia butleri
1
1
1
1 1
Morethia obscura
1
Tiliqua occipitalis
Western Bluetongue
2
Tiliqua rugosa
1
1 1
Typhlopidae
Ramphotyphlops australis
1
1
1
Ramphotyphlops bicolor
Ramphotyphlops bituberculatus
1
1
Ramphotyphlops hamatus
Varanidae
Varanus giganteus
Perentie
1
1
Varanidae
Varanus gouldii
Bungarra or Sand Monitor
1 3 1
1
1
1 3 1
2
Varanidae
Varanus tristis
Racehorse Monitor
1
1
1
A
Ecologia Environmental Consultants (2001) Koolyanobbing Expansion Project - Fauna Assessment Survey. Unpublished report for Portman Iron Ore Limited.
B
Ecologia Environmental Consultants (2003) Koolyanobbing Expansion Project - Transport Corridor Fauna Assessment Survey. Unpublished report for Portman Iron Ore Limited, Perth.
C
Dickman, C.R., Henry-Hall, N.J., Lloyd, H. and Romanow, K.A. (1991) A survey of the terrestrial vertebrate fauna of Mount Walton, western goldfields, Western Australia. Western Australian Naturalist, 18, 200206.
D
Bell, D. T., Bell, R. C. and Loneragan, W. A. (2007) Winter bird assemblages across an arid gradient in south-west Western Australia. Journal of the Royal Society of Western Australia 90, 219-227.
E
Western Australian Museum records
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7
4
4
40
3
12
45
7
22
36
3
31
22
3
4
4
2
5
1
7
3
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Appendix B. Vertebrate fauna recorded by Bamford Consulting Ecologists during the Malleefowl survey
Inferred Vegetation types as per PGV Environmental (2016). Data provided by Tellus Holdings Ltd
FROGS
Myobatrachidae (ground-frogs)
Kunapalari Frog
Neobatrachus kunapalari
Neobatrachus sutor

Shoemaker Frog

AGAMIDAE
Crested Dragon

REPTILES

Mallee Military Dragon
Military Dragon
Lozenge-marked Dragon
Thorny Devil
Bearded Dragon
DIPLODACTYLIDAE
Western Stone Gecko
Beautiful Gecko
Main’s Ground Gecko
Reticulated Velvet Gecko
Beaked Gecko
GEKKONIDAE
Purplish Dtella
Tree Dtella
SCINCIDAE
A skink

86

Sandy Ridge
X
X

Sandy Ridge

Ctenophorus cristatus

Notes
Two very large (60mm+) specimens found at
night near claypan.
About 10 found sitting around margins of nearby
claypan that flooded on 25/01. They were just
sitting in shallow scrapes filled with water in
broad daylight! In the evenings, they were found
our foraging up to 500m from the claypan, and
they were calling from around the wetland.
Notes from Appendix 4

Inferred Veg. Type
Outside Development
Envelope - not mapped
Outside Development
Envelope - not mapped

Inferred Veg Type

Several seen along road from highway and in
woodland areas of site.
Sympatric with C. isolepis.
Adults and hatchlings in sandy areas of pit area.

Ar

Few in pit area and around camp in areas of
shrubland.
Several seen in pit area.
One basked in top of tall shrub 2.5m above
ground.

EpMuTs / Eg

Found around camp by headtorching.

EpMuTs / Eg

X
X
X
X

Found around camp by headtorching.
Found around camp by headtorching.
Found around camp by headtorching
Found around camp by headtorching.

EpMuTs / Eg
EpMuTs / Eg
EpMuTs / Eg
EpMuTs / Eg

Gehyra purpurascens
Gehyra variegata

X
X

Found around camp headtorching
Found around camp headtorching

EpMuTs / Eg
EpMuTs / Eg

Cryptoblepharus australis

X

One on tree near camp

EpMuTs / Eg

Ctenophorus fordi
Ctenophorus isolepis
(citrinus)

X
X
X

Ctenophorus scutulatus

X

Moloch horridus

X

Pogona minor

X

Diplodactylus
granariensis
Diplodactylus pulcher
Lucasium maini
Hesperodura reticulata
Rhynchoedura ornata

X

ArEpTs
ArEpTs

Ar / ArEpTs
unknown

Southern Mallee Skink
Barred Wedge-snouted Ctenotus
Wide-striped Ctenotus
Desert Skink
Common Dwarf Skink
Western Blue-tongue
VARANIDAE
Bungarra
Racehorse Monitor
TYPHLOPIDAE
Southern Blind Snake
ELAPIDAE
Southern
Shovel-nosed
Snake
Birds
CASUARIIDAE
Dromaius novaehollandiae
MEGAPODIIDAE
Leipoa ocellata
COLUMBIDAE
Phaps chalcoptera
PODARGIDAE
Podargus strigoides
AEGOTHELIDAE
Aegotheles cristatus
ACCIPITRIDAE
Accipiter cirrocephalus
FALCONIDAE
Falco cenchroides
Falco berigora
TURNICIDAE
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Ctenotus atlas
Ctenotus schomburgkii
Ctenotus xenopleura
Liopholis (Egernia)
inornata
Menetia greyii
Tiliqua occipitalis
Varanus gouldii

X
X
X
X
X
X

One seen in area of mallee over spinifex
Hatchling seen in pit area and few seen elsewhere
One caught in area of mallee over spinifex on red
sandy-loam.
Burrows in sandy areas. Immature seen at
entrance to a burrow in late afternoon (24/01)
Several hatchlings seen.
Skull found in pit area and along access road.

EpMuTs
Ar / ArEpTs
EpMuTs

Outside Development
Envelope - not mapped
throughout

Ar / ArEpTs
unknown
Ar / ArEpTs

Varanus tristis tristis

X

Several recently-hatched animals along road from
highway. Tracks and diggings in project area.
Tracks around site going from tree to tree.

Anilios australis

X

One active at night near camp (26/01).

EpMuTs / Eg

Brachyurophis
semifasciata

X

Found around camp by headtorching

EpMuTs / Eg

X

Sandy Ridge

Notes from Appendix 4

Inferred Veg. Type

Emu

X

Fresh tracks in accommodation area

EcAt

Malleefowl

X

Refer to report

Ar and ArAa

Common Bronzewing

X

Several seen in pit area

Ar / ArEpTs

Tawny Frogmouth

X

One flushed during the day on walk to claypan and
one calling near camp night of 26/01

Australian Owletnightjar

X

One calling near camp (night of 23/01)

EpMuTs / Eg

Collared Sparrowhawk

X

Adult male flew through camp (24/01)

EpMuTs / Eg

Nankeen Kestrel

X
X

Pair over pit area (24/01) and seen around camp
most days.

Ar / ArEpTs and EpMuTs / Eg

Brown Falcon

Turnix velox
PSITTACIDAE
Glossopsitta porphyrocephala
Barnardius zonarius
CUCULIDAE
Chalcites basalis
MEROPIDAE
Merops ornatus
CLIMACTERIDAE
Climacteris rufa
MALURIDAE

X

Occasional individual flushed during surveys

Purple-crowned Lorikeet

X
X

Dead juvenile in camp
EpMuTs / Eg
Few around camp on one occasion, and heard along EpMuTs / Eg and ArEpTs
south access road

Australian Ringneck

unknown

Horsfield's BronzeCuckoo

X

Rainbow Bee-eater

X

Two near camp (23/01)

EpMuTs / Eg

X

Heard just north-west of camp (23/01)

EpMuTs / Eg

X

Party near camp and along southern pipeline route. EpMuTs / Eg
Pipeline veg varies
Parties along southern access road and southern
ArEpTs
pipeline route
Pipeline veg varies
Group in shrubland on pit area and along southern ArEpTs
access road.

Rufous Treecreeper

Malurus splendens

Splendid Fairy-wren

Malurus lamberti

Variegated Fairy-wren

X

Malurus pulcherrimus

Blue-breasted
wren

Fairy-

X

Rufous Fieldwren
Redthroat
Weebill
Yellow-rumped
Thornbill
Chestnut-rumped
Thornbill
Inland Thornbill

X
X
X
X

Few calling in heath area.
Few in project area.
Amongst eucalypts throughout project area.

Ar / ArEpTs
throughout
throughout

X

Widespread in project area

throughout

X

Few in pit area.

Ar / ArEpTs

Singing Honeyeater
White-eared Honeyeater
Yellow-plumed
Honeyeater
Grey-fronted Honeyeater
White-fronted
Honeyeater

X
X
X

Few heard in shrubland areas
Few in pit area.
Few near camp.

unknown
Ar / ArEpTs
EpMuTs / Eg

X
X

Occasionally in Marri and sand pine areas.
Heard in pit area

Ar / ArEpTs

ACANTHIZIDAE
Calamanthus campestri
Pyrrholaemus brunneus
Smicrornis brevirostris
Acanthiza chrysorrhoa
Acanthiza uropygialis
Acanthiza apicalis
MELIPHAGIDAE
Lichenostomus virescens
Lichenostomus leucotis
Lichenostomus ornatus
Lichenostomus plumulus
Purnella albifrons

88

Little Button-quail

Manorina flavigula
Acanthagenys rufogularis
Anthochaera carunculata
POMATOSTOMIDAE
Pomatostomus superciliosus
PSOPHODIDAE
Cinclosoma castanotus
CAMPEPHAGIDAE
Coracina novaehollandiae
PACHYCEPHALIDAE

X

Party in project area

unknown

X

Small parties throughout

throughout

X

Seen occasionally near camp.

EpMuTs / Eg

White-browed Babbler

X

Several parties in pit area

Ar / ArEpTs

Copper-backed Quail-thrush

X

Party near camp (26/01)

EpMuTs / Eg

Black-faced
Cuckoo-shrike

X

Seen near camp (23/01) and group of six flying
across pit area (26/01)

Ar / ArEpTs

X

unknown

Pachycephala rufiventris

Rufous Whistler

Colluricincla harmonica
Oreoica gutturalis
ARTAMIDAE

Grey Shrike-thrush
Crested Bellbird

X
X

Seen occasionally but not calling. Only femalecoloured birds.
Seen and heard in pit area (24/01)
Calling around camp

Black-faced
Woodswallow
Dusky Woodswallow
Grey Butcherbird
Pied Butcherbird
Australian Magpie
Grey Currawong

X

Few near Mt Dimer Rd (26/01)

Ar / EcAt

X
X
X
X
X

Few small groups over pit area most days
Calling around camp at dawn
Heard once in pit area.
Small group near camp.
Heard near camp

Ar / ArEpTs
EpMuTs / Eg
Ar / ArEpTs
EpMuTs / Eg
EpMuTs / Eg

Willie Wagtail

X

One near camp (23/01, 26/01)

EpMuTs / Eg

Little Crow
Torresian Crow

X
X

Several calling around camp at sunrise (24/01)

EpMuTs / Eg

Jacky Winter

X

Few in woodland areas

EsAt / EcAt

Fairy Martin

X?

One seen in distance over pit area (24/01)

Ar / ArEpTs

Mistletoebird

X
Sandy Ridge

Artamus cinereus
Artamus cyanopterus
Cracticus torquatus
Cracticus nigrogularis
Cracticus tibicen
Strepera versicolor
RHIPIDURIDAE
Rhipidura leucophrys
CORVIDAE
Corvus bennetti
Corvus orru
PETROICIDAE
Microeca fascinans
HIRUNDINIDAE
Petrochelidon ariel
NECTARINIIDAE
Dicaeum hirundinaceum
MAMMALS
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Yellow-throated
Miner
Spiny-cheeked
Honeyeater
Red Wattlebird

Notes from Appendix 4

Ar / ArEpTs
EpMuTs / Eg

Inferred Veg. Type

Tachyglossidae
Tachyglossus aculeatus
Macropodidae
Macropus fuliginosus
Molossidae
Tadarida australis
Vespertilionidae
Chalinolobus gouldii
INTRODUCED MAMMALS
Canis lupus
Oryctolagus cuniculus
Camelus dromedarius
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Echidna

X

Fresh tracks at several locations and dead
specimen in pit area

Ar / ArEpTs

Western Grey Kangaroo

X

Fresh tracks in puddles but species uncertain

unknown

White-striped Freetail Bat

X

Few calling at night

unknown

Gould’s Wattled Bat

X

One flushed from tree hollow in accommodation
area

EcAt

Dingo

X

Old tracks around claypan

Rabbit
Dromedary Camel

X
X

Diggings and scats along southern pipeline route
Fresh tracks of 2 adults and 2 smaller animals
along track near Mt Dimer Rd

Outside Development
Envelope - not mapped
Pipeline veg varies
Ar / EcAt
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Mound status
In addition to mound profiles, mound status can be recorded. The mound profiles describe the appearance of the
mound and while this is related to activity status, there can be some ambiguity, particularly in the harsh, rocky or
gravelly environments. For example, Profiles 1 to 5 may all be mounds that are active in some sense, but only
some mounds of Profile 4 are active in the sense of containing eggs that are being incubated. For example, it is
possible to have a Profile 4 mound that has been abandoned and does not contain eggs. Statuses A to D all apply
to mounds that have been technically active in the current breeding season, but only mounds of status A are active
in that they are being used for breeding.
Status A.
Active (Profile 4): Mound almost certainly contains eggs. Mound is covered over, dome-shaped and surface is
freshly disturbed (that day), often with small excavations around the lower perimeter where the male has scratched
material onto the centre of the mound. There will be no ant-line tracks and very few tracks of small animals present,
as the surface of the mound is being worked constantly.
Status B.
Inactive (Profile 4): Mound is covered over and dome-shaped, but surface is not disturbed, having assorted animal
tracks and ant-lion traps on it. This is a mound that has been fully-prepared for incubation in that year, but has
been abandoned. Note that it may also have been prepared in an earlier year but this will have been recorded.
Status C.
Inactive (Profile 3 or 5): Mound has been excavated and filled with leaf-litter, but has been abandoned.
Status D.
Inactive (Profile 1 or 2): Mound has been excavated but no further progress has been made.
Status E.
Inactive (profile 1 or 6): No recent activity. Profile 1 and 6 grade into each other, but mounds can be roughly aged
(i.e. time since last used) by their appearance. For example:
Recently used: Eggshell and plant material in centre still present. It is not known how long it takes for such
material to degenerate in the Sandy Ridge region, but such a mound could be >5 years old. If very young, the plant
material in the centre is like compost, may contain beetle larvae and termites, and may be excavated by foraging
goannas and echidnas.
Not recently used: No eggshell or plant material in centre, but central depression still well-formed, crater still
distinct, with central depression often lower than the surrounding soil surface. Such mounds may be decades old.
One that has been observed annually for five years has not changed in appearance at all. Weathering of such
mounds and colonisation by plants may be very slow except after rare heavy rainfall events.
Old: Clearly weathered by still distinctly Profile 1. Often with small plants in centre. Probably several decades
old or older.
Very Old: Profile 6 or still with a hint of Profile 1. The age of such mounds may be in the order of 50 to 500 years.
Shrubs and even trees may be present.
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Appendix D. Observations on Malleefowl mounds in January 2016 (mound dimensions in metres).
Code

Date

Crater Crater
Easting Northing Profile Status Width Height width depth Material VSA

Notes

Malleefowl Mounds
MF1

23/01/2016 220065 6636392

1 E (o)

9

0.4

2

0.2 gravel

Acacia shrubland on gravelly loam Last used 20-50 years. Has bush growing in crater

MF2

24/01/2016 219444 6638691

1 E (o)

5

0.5

2

0.2 gravel

Acacia shrubland on gravelly loam Last used 20-50 years. Has bush growing in crater

MF21

24/01/2016 219862 6638783

1 E (o)

7

0.5

3

0.3 gravel

Acacia shrubland on gravelly loam Last used 20-50 years. Has bush growing in crater

MF41

27/01/2016 214993 6630192

1 E (o)

9.5

0.4

2

MF23

24/01/2016 219851 6638833

6 E (vo)

8

0.15

Gravel, Acacia and allocasuarina shrubland
0.2 loam
on gravelly loam
Shrubs in crater
Unused for 100+ years. Appears as a bare patch of
gravel Acacia shrubland on gravelly loam gravel

Potential Ancient Mounds
MF3

24/01/2016 219392 6638715

6 E (vo)

3

0.1

gravel

MF4

24/01/2016 219410 6638754

6 E (vo)

1.5

0.1

gravel

MF5

24/01/2016 219392 6638762

6 E (vo)

1.5

0.1

gravel

MF6

24/01/2016 219444 6638691

6 E (vo)

1.5

0.1

gravel

MF7

24/01/2016 219593 6638748

6 E (vo)

1.5

0.1

gravel

MF8

24/01/2016 219579 6638737

6 E (vo)

1.5

0.1

gravel

MF9

24/01/2016 219500 6638686

6 E (vo)

2

0

gravel

MF10

24/01/2016 219580 6638715

6 E (vo)

2.5

0.2

gravel

MF11

24/01/2016 219606 6638718

6 E (vo)

2

0.1

gravel

MF12

24/01/2016 219489 6638731

7 E (vo)

3

1.1

gravel
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Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel
Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel
Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel
Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel
Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel
Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel
Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel
Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel
Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel
Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel

Code

Date

Crater Crater
Easting Northing Profile Status Width Height width depth Material VSA

Notes
Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel
Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel

MF13

24/01/2016 219586 6638674

6 E (vo)

2

0.1

gravel

MF14

24/01/2016 219560 6638599

6 E (vo)

3

0.1

gravel

MF15

24/01/2016 219730 6638899

6 E (vo)

2

0

gravel

MF16

24/01/2016 219775 6638847

6 E (vo)

1.5

0.1

gravel

MF17

24/01/2016 219809 6638776

6 E (vo)

2.5

0.3

gravel

Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel
Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel
Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel

MF18

24/01/2016 219740 6638765

6 E (vo)

2

0

gravel

Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel

MF19

24/01/2016 219733 6638735

6 E (vo)

1.5

0

gravel

Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel

MF20

24/01/2016 219901 6638748

6 E (vo)

2

0.1

gravel

Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel

MF22

24/01/2016 219900 6638768

6 E (vo)

1.5

0

gravel

Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel

MF24

24/01/2016 219806 6638890

6 E (vo)

1.5

0.1

gravel

MF25

24/01/2016 219933 6638879

6 E (vo)

2

0.05

gravel

MF16

24/01/2016 219754 6638846

6 E (vo)

2

0

gravel

Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel
Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel
Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel

mf

24/01/2016 219504 6638785

6 E (vo)

2

0

gravel

Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel

mf

24/01/2016 219465 6638838

6 E (vo)

2

0

gravel

Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel

mf

24/01/2016 219486 6638892

6 E (vo)

1.5

0

gravel

MF26

25/01/2016 220066 6638816

6 E (vo)

2.5

0

gravel

Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel
Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel

MF27

25/01/2016 220068 6638847

6 E (vo)

1.5

0.1

gravel

Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel
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Code

Date

Crater Crater
Easting Northing Profile Status Width Height width depth Material VSA

Notes
Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel
Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel

MF28

25/01/2016 220085 6638880

6 E (vo)

3

0

gravel

MF29

25/01/2016 220112 6638879

6 E (vo)

2

0.05

gravel

MF30

25/01/2016 220200 6638887

6 E (vo)

2

0.15

gravel

MF31

25/01/2016 220144 6638854

6 E (vo)

2

0

gravel

MF32

25/01/2016 220185 6638755

6 E (vo)

2

0.05

gravel

MF37

25/01/2016 220539 6638852

gravel

MF38

25/01/2016 220483 6638901

gravel

MF39

25/01/2016 220613 6638444

MF40

25/01/2016 220618 6637706

6 E (vo)

6

0.1

MF42

27/01/2016 214969 6630187

6 E (vo)

2

0.2

gravel
Boodie warren
Gravel.
loam
Mallee over shrubs
Unused for 100+ years. A low risse
gravel
and
Acacia and allocasuarina shrubland
loam
on gravelly loam

Mf50

27/01/2016 220718 6638908

6 E (vo)

3

0.1

gravel

Acacia shrubland on gravelly loam 3 metres diameter, slight mound, gravel, very old

Mf51

27/01/2016 220704 6638957

6 E (vo)

3

0.15

gravel

3 metres diameter, slight mound 150mm high, gravel,
Acacia shrubland on gravelly loam very old

Mf52

27/01/2016 220696 6638997

6 E (vo)

2.5

0.15

gravel

Acacia shrubland on gravelly loam 2.5 metres diameter, 150mm high, very old

Mf53

27/01/2016 220738 6638890

6 E (vo)

4

0.15

gravel

Mf54

27/01/2016 220758 6638882

6 E (vo)

2

0.1

gravel

Acacia shrubland on gravelly loam 4 metres across, slight mound, gravel, very old
2 metres across, 50mm high, slight mound, gravel, very
Acacia shrubland on gravelly loam old.

Mf55

27/01/2016 220736 6638792

6 E (vo)

4

0.1

gravel

Acacia shrubland on gravelly loam 4 metres across, 100mm high, gravel, very old

Mf56

27/01/2016 220742 6638739

6 E (vo)

3

0.1

gravel

Acacia shrubland on gravelly loam 3 metres diameter, low mound, gravel, very old

Mf57

27/01/2016 220750 6638743

6 E (vo)

2

0.1

gravel

Acacia shrubland on gravelly loam 2 metre diameter, gravel patch, very old.
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Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel
Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel
Unused for 100+ years. Appears as a bare patch of
Acacia shrubland on gravelly loam gravel

Code

Date

Crater Crater
Easting Northing Profile Status Width Height width depth Material VSA

Notes

Mf58

27/01/2016 220755 6638742

6 E (vo)

1.5

0.1

gravel

Acacia shrubland on gravelly loam 1.5 metre diameter gravel patch, very old

Mf59

27/01/2016 220737 6638727

6 E (vo)

2

0.1

gravel

Acacia shrubland on gravelly loam 2 metre diameter, gravel patch, very old.

Mf60

27/01/2016 219741 6635997

6 E (vo)

6

0.2

sand

Mf61

27/01/2016 218791 6634919

6 E (vo)

2

0.2

gravel

Acacia shrubland on gravelly loam 6 metre diameter, 300mm high, all sand, old
2 metre diameter gravel mound 200mm high,
Acacia shrubland on gravelly loam overgrowwwn, ancient

Mf62

27/01/2016 218774 6634897

6 E (vo)

2

0.1

gravel

Acacia shrubland on gravelly loam 2 metre diameter, 100mm high, gravel/loam, ancient

Mf63

27/01/2016 221657 6634875

6 E (vo)

2

0.15

gravel

Mf64

27/01/2016 221676 6634789

6 E (vo)

2.5

0.1

gravel

Acacia shrubland on gravelly loam 2 metre diameter, 50mm high, gravel, very old
2.5metres diameter, 100mm high, gravel/loam, 2
Acacia shrubland on gravelly loam mounds together like a figure of 8, very old

Mf65

27/01/2016 221638 6634608

6 E (vo)

3

0.1

gravel

Acacia shrubland on gravelly loam 3 metres diameter gravel patch, very old

Mf66

27/01/2016 221670 6634592

6 E (vo)

2.5

0.2

gravel

Mf67

27/01/2016 216790 6632430

6 E (vo)

1

0.2

gravel

Mf68

27/01/2016 216929 6632605

6 E (vo)

3

0.2

gravel

Acacia shrubland on gravelly loam 2.5 metres diameter, 200mm high, gravel, very old
1 metre diameter made of large gravel stones and sand,
Acacia shrubland on gravelly loam very slight mound, very old.
3 metres diameter, 200mm high, gravel and sand, very
Acacia shrubland on gravelly loam old, 2 mounds together like a figure of 8

Mf69

27/01/2016 217591 6633441

6 E (vo)

2

0.1

gravel

Mf70

27/01/2016 217724 6633589

6 E (vo)

2

0.2

gravel
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Acacia shrubland on gravelly loam 2 metres diameter, 100mm high, gravel/sand, very old
2 metres diameter, 200mm high, very fine gravel, very
Acacia shrubland on gravelly loam old.
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Appendix E. Higher order SRE identifications omitted from the final desktop review species list
Number of records
Higher classification
Lowest identification
(Abundance)
Arachnida
Araneae
Araneomorphae
Selenopidae
Karaops `sp. indet.`
1
Mygalomorphae
Actinopodidae
Missulena `sp. indet.`
3
Barychelidae
Barychelidae `sp. indet.`
3
Idiommata `cf. blackwalli`
1
Idiommata `sp. indet.`
9
Synothele `sp. indet.`
8
Synothele sp.
1
Dipluridae
Cethegus `sp. indet.`
7
Idiopidae
`Anidiops?` `sp. indet.`
2
Aganippe `sp. indet.`
22
Aganippe sp.
1
Anidiops `sp. indet.`
11
Arbanitinae `sp. indet.`
3
Eucyrtops `sp. indet.`
1
Gaius `sp. indet.`
3
Idiosoma `sp. indet.`
1
Nemesiidae
`Proshermacha` `sp. indet.`
1
`Proshermacha` sp.
6
Aname `mainae?`
1
Aname `sp. indet.`
10
Aname `sp. tepperi group or relative`
6
Kwonkan `sp. indet.`
1
Teyl `sp. indet.`
6
Yilgarnia `sp. indet.`
1
Pseudoscorpiones
Pseudoscorpiones sp.
12
Chernetidae
Chernetidae `sp. indet.`
36
Chthoniidae
Austrochthonius `sp. indet.`
3
Garypidae
Synsphyronus `sp. indet.`
5
Garypinidae
Amblyolpium `sp. indet.`
2
Geogarypidae
Geogarypus `sp. indet.`
8
Olpiidae
Austrohorus `sp. indet.`
23
Austrohorus sp.
15
Beierolpium `sp. indet.`
15
Beierolpium 8/3 `sp. indet.`
2
Beierolpium 8/4 `sp. indet.`
33
Beierolpium 8/4 sp.
1
Indolpium `sp. indet.`
21
Olpiidae `sp. indet.`
17
Olpiidae sp.
5
Scorpiones
Bothriuridae
Cercophonius `sp. indet.`
1
Buthidae
Buthidae `sp. indet.`
2
Isometroides `sp. indet.`
13
Lychas sp.
1
Urodacidae
Urodacus `sp. indet.`
6
Chilopoda
Chilopoda sp.
1
Geophilida
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Higher classification
Oryidae
Geophilidae
Scolopendrida
Cryptopidae
Lithobiomorpha
Scutigeromorpha
Diplopoda
Polydesmida
Paradoxosomatidae
Gastropoda
Punctidae
Pupillidae
Symphyla
Cephalostigmata
Scutigerellidae
Malacostraca
Isopoda
Armadillidae
Philosciidae
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Lowest identification
Orphnaeus `sp. indet.`
Geophilidae sp.
Geophilida `sp. indet.`

Number of records
(Abundance)
1
1
1

Scolopendrida sp.
Cryptops `sp. indet.`

18
2

Lithobiomorpha sp.

1

Scutigeromorpha sp.

4

Diplopoda sp.

1

Polydesmida sp.
`Antichiropus?` `sp. indet.`
Antichiropus `sp. indet.`
Antichiropus sp.

1
1
72
45

Gastropoda sp.
?Punctidae gen. indet. `sp. nov.`
Pupoides sp.

2
1
1

Scutigerellidae sp.

1

Isopoda sp.
Armadillidae sp.
Buddelundia sp.
Philosciidae sp.

38
5
5
73
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Appendix F. Previous records of SRE species groups from in the vicinity of the project area
The search area was defined by 29.886°S, 119.559°E and 30.812°S, 120.627°E.
Higher
classification

Lowest identification

Arachnida
Araneae
Araneomorphae
Selenopidae
Mygalomorphae
Actinopodidae

Barychelidae

Ctenizidae
Dipluridae

Idiopidae
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No. of
records
(Abunda
nce)

Comments

Karaops jarrit

2

Widespread in southwest WA (Crews and
Harvey 2011)

Missulena `MYG045`
Missulena `sp. 24?`
Missulena `sp. B09`
Missulena `sp. B11`
Aurecocrypta
`chichester`
Aurecocrypta `sp. B02`
Aurecocrypta `sp. B06`
Idiommata `sp. B02 (cf.
blackwalli)`

1
1
1
1

Genus likely to have SRE species (Miglo et
al. 2014)

Mandjelia `sp. B02`

1

Synothele `MYG278`
Synothele `sp. B03`
Synothele `sp. B13`

2
7
3

Synothele howi

3

Conothele sp. B04

1

Cethegus `cf. fugax sp.
B01`
Cethegus `fugax spp.
group`
Cethegus `sp. B07 (sp.
nov.)`
Aganippe `MYG064`
Aganippe `MYG239`
Aganippe `MYG240`
Aganippe `MYG256`
Aganippe `protoidiosoma race`
Aganippe `sp. B03`
Aganippe `sp. B18`
Aganippe `sp. B19`

1
2
3
1

Genus contains range-restricted species
(Castalanelli et al. 2014).
If I. blackwalli then widespread throughout
WA (ABRS 2009).
Genus has habitat specialists and rangerestricted species (Raven 1994).
Genus has many range-restricted species
(Raven 1994; Castalanelli 2014).
Likely SRE from Bungalbin (BIF). Unlikely
to occur in the project area.
Genus has many undescribed species, some
may be SRE (Castalanelli et al. 2014).

31
5

Habitat specialists may be SREs.

10
1
1
1
4
1
9
3
3

Aganippe castellum

6

Anidiops `sp. B10`
Anidiops `sp. B11`
Anidiops `sp. B12`

5
2
2

Eucyrtops `MYG150`

3

Genus with a significant number of SREs
(Castalanelli et al. 2014; Framenau et al.
2008).

Endangered; disjointed populations occur
across Avon Catchment. Unlikely to occur in
development envelope (Avon Catchment
Council 2007)
Genus contains widespread species as well as
undescribed, likely range-restricted species
(Bennelongia 2016)
Unresolved at genus and species levels;
contains a significant number of SREs
(Castalanelli et al. 2014; Bennelongia 2016).

Higher
classification

Nemesiidae

Lowest identification
Gaius `sp. B01 nr
villosus`
Gaius `sp. B05`
Idiosoma `MYG475
koolyanobbing`
`Proshermacha`
`MYG469`
Aname `MYG279`
Aname `MYG386`
Aname `sp . Nov.
Helena-Aurora Range`
Aname `sp. B20`
Aname `sp. B21`
Aname `sp. B22`
Aname `sp. B23`
Aname `sp. B24`
Aname `sp. B25`
Aname mainae

Theraphosidae
Pseudoscorpiones

Chenistonia `tepperi sp.
group`
Kwonkan `MYG175`
Kwonkan `MYG272`
Kwonkan `MYG416`
Teyl `MYG021`
Teyl `sp. B01`
Yilgarnia `MYG272`
Yilgarnia `sp. B01`
Yilgarnia `sp. B03`
Selenotholus foelschei

No. of
records
(Abunda
nce)
16
1
2
2

1
3
1
9
1
1
1
3
14
2
1
1
2
1
1
6
1
2

Atemnidae `sp. indet.`

1

Cheiridiidae

Cheiridiidae `sp. indet.`

5

Chernetidae

`PSEAAD` `PSE076`
Chernetidae `mt gibson
3`
Chernetidae `sp. 1`
Chernetidae `sp. 2`
Chernetidae `sp. B11`
Conicochernes `PSE024`
Nesidiochernes `sp.
indet.`
Austrochthonius
`pilbara`
Austrochthonius `similis`
Synsphyronus `sp. B04`
Synsphyronus `sp. B05`

2

Garypidae

Synsphyronus `sp. B06`
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Species taxonomy unresolved, but most
species appear to be widespread (Framenau et
al. 2008)
Genus contains confirmed SREs (Bennelongia
2016)
See Aname (synonym)

1
4

Atemnidae

Chthoniidae

Comments

1
2
15
5
15

Aname is paraphyletic and contains many
undescribed species including habitat
specialists and likely SREs (Castalanelli et al.
2014; Bennelongia 2016)

Recorded throughout WA and SA (ABRS
2009)
Contains undescribed and potential SRE
species (Main 2012).
Paraphyletic, may contain undescribed SREs
(Castalanelli et al. 2014).
Paraphyletic, may contain undescribed SREs
(Castalanelli et al. 2014).
May contain undescribed SREs (Framenau et
al. 2008; Castalanelli et al. 2014).
Widespread (ABRS 2009).
Family unlikely to contain SREs except
troglobites; two widespread species occur in
the region (ABRS 2009; Alexander et al.
2014).
Family unlikely to contain SREs (Harvey
2013).
Many chernetid species phoretic on flying
insects (Gabutt 1970) and are widespread,
except some island and troglobitic species
(Harvey 2010).

3
22

Widepsread (WAM data)

9
4
1

Widepsread (WAM data)
Genus recorded throughout region but
species-level taxonomy unresolved; species
recorded from rocky habitats often SRE
(Harvey 2012).

1

Synsphyronus mimulus

No. of
records
(Abunda
nce)
20

Garypinidae

Amblyolpium `PSE077`

3

Geogarypidae
Olpiidae

Geogarypus taylori
Austrohorus `sp. B08`
Beierolpium 8/3 `sp.
B02`
Beierolpium 8/4 `sp.
B02`
Beierolpium 8/4 `sp.
B03`
Beierolpium 8/4 `sp.
B14`
Beierolpium 8/4 lge `sp.
indet.`
Beierolpium 8/4 small
`sp. indet.`
Euryolpium `sp. indet.`
Indolpium `sp. B06`
Indolpium `sp. B22`
Indolpium `sp. B23`
Indolpium `sp. B24`
Afrosternophorus `sp.
indet.`

4
1

Higher
classification

Sternophoridae
Scorpiones
Bothriuridae
Buthidae

Urodacidae
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Lowest identification

Cercophonius
michaelseni
Isometroides `goldfields
1`
Isometroides `sp. B01`
Isometroides vescus
Lychas `adonis` ms
Lychas `annulatus
group`
Lychas `jonesae?`
Lychas `splendens`
Lychas annulatus
Lychas jonesae
Urodacus `armatus`
Urodacus `gibson 2`
Urodacus
`koolyanobbing 3`
Urodacus
`koolyanobbing 4`
Urodacus `laverton 5`
ms
Urodacus
`novaehollandiae?`
Urodacus `sp. B11`
Urodacus `sp. nov.`
Urodacus armatus
Urodacus
novaehollandiae

Comments
Widespread (Harvey 1987).
Potential but unlikely SRE (Bennelongia
2016).
Widespread (ABRS 2009).
Potential SRE (Bennelongia 2016).

1
50
1
3

Genus may contain some SRE species
(Bennelongia 2016).

2
1
1
14
9
2
2

Potential SRE.

12

Unlikely to contain SRE species.

2

Widespread (ABRS 2009)

6

Further taxonomy required to determine if
genus contains SREs.

1
14
13
7
2
30
12
18
1
4

Some species may be confined to geological
features and may be SRE (WAM data;
Bennelongia 2016).

Genus unlikely to contain SRE species.

10
1
1

Genus may contain SRE species.

3
2
2
2

Widespread (ABRS 2009).

4

Widespread (ABRS 2009).

Higher
classification
Chilopoda
Geophilida
Chilenophilidae

Mecistocephalidae

Oryidae
Scolopendrida
Cryptopidae
Diplopoda
Polydesmida
Paradoxosomatidae

Spirostreptida
Iulomorphidae

Gastropoda
Camaenidae

Punctidae

Pupillidae

Placostylidae

Succineidae
Malacostraca
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Lowest identification

Ribautia `sp. B01`
Sepedonophilus `sp.
indet.`
Mecistocephalidae `sp.
indet.`
Mecistocephalidae sp.
Mecistocephalus `mt
gibson 3`
Mecistocephalus `sp.
indet.`
Orphnaeus `mt gibson 3`

No. of
records
(Abunda
nce)

Comments

4
2
1
1
1

Geophilid taxonomy unresolved. Group may
contain SRE species. Genetic analyses
required to elucidate species and ranges.

26
2

Cryptops `sp. B45`

1

Potential SRE. Further taxonomic resolution
of Cryptops required.

Antichiropus framenaui
Antichiropus kealleyi
Antichiropus lacustrinus
Antichiropus westi

22
5
1
21

All species except westi are confirmed SREs
(Car and Harvey 2014).

Atelomastix `mt gibson
1`
Atelomastix `sp. indet.`
Atelomastix
`Yendilberrin (=Mt
Manning)`
Atelomastix bamfordi

1
12
8

All species considered SRE (Edwards and
Harvey 2010).

14

Sinumelon `cf.
tarcoolanum`

86

Sinumelon kalgum

9

Westralaoma `cf. aprica`
Westralaoma aprica
Westralaoma experta
Gastrocopta
bannertonensis
Pupilla australis
Pupoides `aff. beltianus`
Pupoides adelaidae
Pupoides myoporinae
Bothriembryon `aff.
sedgwicki`
Bothriembryon `Marda`
n.sp.
Bothriembryon `sp. B01`
Bothriembryon `sp. nov.
Marda`
Succinea sp.

65
40
2
23
7
12
24
5

Many camaenid land snails are SREs. Genus
contains both widespread and range-restricted
species (Solem 1997). Sinumelon kalgum has
a relatively small distribution.
All species known or likely to be widespread;
family may contain some range-restricted
species (ABRS 2009).
All species known or likely to be widespread,
although a few species may be regionally
endemic (Whisson and Köhler 2013).

91
71
2

Contains known and undescribed SRE species
(Breure and Whisson 2012).

39
2

Widespread (ABRS 2009).

Higher
classification
Isopoda
Armadillidae

Philosciidae

Platyarthridae
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Lowest identification

?Acanthodillo (nr
cubaris) `sp. B03`
Acanthodillo `sp. B04`
Acanthodillo `sp. B17`
Armadillidae `EE1479S`
Armadillidae gen. indet.
sp. nov. A
Armadillidae gen. indet.
sp. nov. C
Buddelundia `39`
Buddelundia `71` (SJ)
Buddelundia `cf.
frontosa`
Buddelundia `sp. B10`
Buddelundia `sp. B17`
Buddelundia `sp. B61`
Buddelundia `sp. B63`
Buddelundia `sp. B64`
Buddelundia `sp. B65`
Buddelundia `sp. nov. A`
Buddelundia frontosa
Cubaris `sp. nov.`
Laevophiloscia `1479`
nr Laevophiloscia `sp.
B01`
Philosciidae `sp. B32`
Philosciidae `sp. B33`
Trichorhina `1510`
Trichorhina `sp. B11`
Trichorhina `sp. B26`
Trichorhina `sp. B27`
Trichorhina `sp. nov. A`
Trichorhina `sp. nov. B`

No. of
records
(Abunda
nce)

Comments

4
6
7
2
1
4
17
14
5
3
33
1
8
1
10
2
3
3
6
1
4
1
2
2
2
1
1
2

The taxonomy of terrestrial isopods is
underdeveloped although it is highly likely
that many species are SREs (Harvey 2002).

Appendix G
Regional records of SRE taxa and
ironstone ranges
Fauna Assessment – Sandy Ridge Project
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Appendix G. Regional records of SRE taxa and ironstone ranges
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Appendix H
Site details and SRE sampling effort
Fauna Assessment – Sandy Ridge Project
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Appendix Ha. Site details and SRE sampling effort
Site Date

Landform Habitat* Habitat

Slope angle Aspect

01

Sandplain

Flat

N

Flat

-

Flat

S

9/05/2017

OmH

Open heath on yellow soils with scattered mallee and spinifex
Medium mallee woodland on red to yellow soils over mixed
shrubland or hummock grassland
Medium mallee woodland on red to yellow soils over mixed
shrubland or hummock grassland

02

9/05/2017

Sandplain

MmW

03

9/05/2017

Sandplain

MmW

04

9/05/2017

Sandplain

OmH

Open heath on yellow soils with scattered mallee and spinifex

Flat

-

Flat

-

05

10/05/2017

Sandplain

TeW

Tall Eucalyptus woodland on red soil over mixed shrubland or
occasional patches of Melaleuca uncinata and spinifex

06

10/05/2017

Sandplain

OmH

Open heath on yellow soils with scattered mallee and spinifex

Flat

NW

Flat

-

07

10/05/2017

Sandplain

TeW

Tall Eucalyptus woodland on red soil over mixed shrubland or
occasional patches of Melaleuca uncinata and spinifex

08

10/05/2017

Sandplain

LcW

Low Callitris woodland on yellow soils

Flat

-

Gentle

E/W

Flat

-

Gentle

S

Flat

-

09

11/05/2017

Sand Dune TeW

Tall Eucalyptus woodland on red soil over mixed shrubland or
occasional patches of Melaleuca uncinata and spinifex

10

11/05/2017

Sandplain

Open heath on yellow soils with scattered mallee and spinifex

OmH

11

11/05/2017

Sandplain

MecW

12

11/05/2017

Sandplain

MecW

Habitat codes
Code
TeW
MmW
MecW
LcW
OmH
OlH
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Medium Eucalyptus and Callitris woodland on yellow soils over
mixed shrubland
Medium Eucalyptus and Callitris woodland on yellow soils over
mixed shrubland

Habitat type
Tall Eucalyptus woodland on red soil over mixed shrubland or occasional patches of Melaleuca uncinata and spinifex
Medium mallee woodland on red to yellow soils over mixed shrubland or hummock grassland
Medium Eucalyptus and Callitris woodland on yellow soils over mixed shrubland
Low Callitris woodland on yellow soils
Open heath on yellow soils with scattered mallee and spinifex
Open Leptospermum heath on yellow soils with pea gravel

Appendix Hb. Site details and SRE sampling effort
Site

Shade Fire
Cover History

Mixed Percent Cover of Litter Depths
litterLitter
soil
0 to 1cm 1 to 5cm
samples

>5cm

Hand

Burrow Litter Bark

Log

Leaf

Index Foraging Digging Sieve Peeling Turning Blow

UV

No. of
Cup Traps

Latitude

Longitude

01 40%

5 yrs

2

94.5

5

0.5

28.5

✓

✓

✓

✓

✓

✓

✓

0

30°20’23.0” 120°04’55.0”

02 20%

5 yrs

2

85

7.5

7.5

91.0

✓

✓

✓

✓

✓

✓

✓

0

30°20’41.4” 120°05’17.6”

03 25%

5 yrs

2

89

7.5

3.5

59.4

✓

✓

✓

✓

✓

✓

✓

0

30°21’01.2” 120°05’25.2”

04 30%

5 yrs

2

96.5

2

1.5

27.7

✓

✓

✓

✓

✓

✓

✓

0

30°21’10.3” 120°04’58.2”

05 25%

No

2

85

10

5

78.5

✓

✓

✓

✓

✓

✓

✓

10

30°22’15.6” 120°04’31.9”

06 25%

5 yrs

2

88.5

10

1.5

50.9

✓

✓

✓

✓

✓

✓

✓

0

30°21’33.6” 120°05’29.6”

07 30%

No

2

82.5

12.5

5

85.8

✓

✓

✓

✓

✓

✓

✓

0

30°21’41.0” 120°04’28.3”

08 20%

5 yrs

2

84

10

6

86.4

✓

✓

✓

x

x

✓

✓

0

30°22’20.1” 120°06’00.3”

09 30%

5 yrs

2

77.5

17.5

5

100.3

✓

✓

✓

✓

✓

✓

✓

9

30°22’35.8” 120°04’47.7”

10 35%

5 yrs

2

88.75

10

1.25

48.9

✓

✓

✓

✓

x

✓

x

0

30°24’36.6” 120°02’56.2”

11 25%

5 yrs

2

96

3.5

0.5

24.1

✓

✓

✓

✓

x

✓

x

0

30°24’42.4” 120°06’36.9”

12 25%

5 yrs

2

93.5

5

1.5

36.4

✓

✓

✓

✓

✓

✓

x

0

30°21’59.6” 120°05’03.4”
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Appendix I
Representative photographs of SRE
sampling sites
Fauna Assessment – Sandy Ridge Project
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Appendix I. Representative photographs of SRE sampling sites
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Appendix J
Higher-order identifications omitted from
final list of species recorded during survey
Fauna Assessment – Sandy Ridge Project
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Appendix J. Higher-order identifications omitted from final list of species recorded during survey
No. of
Habitat
Taxonomy
Higher Order ID
Sites
Notes
Animals
type(s)
Mygalomorphae
Barychelidae
Barychelidae sp.
1
1
OmH
Abandoned barychelid burrow, genus probably not collected during survey
Exuvia collected from abandonded burrows. Most likely C. sp. B01 recorded during this
Dipluridae
Cethegus sp.
6
3, 7, 9 MmW, TeW
survey
Idiopidae
Idiopidae sp.
1
1
OmH
Abandoned idiopid burrow, probably one of the species in the table above
Geophilida
Damaged and missing diagnostic characters. Very likely S. sp. B06 recorded during this
Chilenophilidae
Chilenophilidae sp.
1
3
MmW
survey
Mecistocephalidae Mecistocephalus sp.
13
5
TeW
Very juvenile and most likely M. sp. B10 recorded at the same site
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Appendix K
Exemplar mygalomorph species collected
during survey
Fauna Assessment – Sandy Ridge Project
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Appendix K. Exemplar mygalomorph species collected during survey
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Appendix L
Habitat descriptions used by Bennelongia
Environmental Consultants
Fauna Assessment – Sandy Ridge Project
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Appendix L. Habitat descriptions used by Bennelongia Environmental Consultants
The Proposal primarily intersects two broad flora units according to Beard (1975), 141 and 437, with the
pipeline intersecting a small amount of unit 538. Unit 141 is medium woodland (York gum, salmon gum and
gimlet), unit 437 is shrublands (mixed acacia thicket on sandplain) and unit 538 is shrublands (Acacia
brachystachya shrub). The Proposal is located in the eastern extent of all three units. Units 141 and 437 extend
as large patches in a west-north-west angle for 460 and 350 km (mostly within the 250 – 350 mm isohyet),
while unit 538 extends in patches 260 km in an east-north-east direction. The extent of these vegetation units
outside the development envelope strongly suggests that SRE habitats within the Proposal are also regionally
widespread and well-connected.
There are a number of BIF ranges in the vicinity of the Proposal, which may potentially act as geographical or
climactic barriers to dispersal on a regional scale, however no BIF occurs in the development envelope. Salt
lakes in the vicinity of the Proposal are limited and small and are unlikely to form significant dispersal barriers
for SREs.
Previous flora survey mapped 15 vegetation types that comprise variations of woodlands and shrublands or
heaths (PGV Environmental 2016). These vegetation units were appropriately combined or modified to reflect
the context of SRE invertebrates. We distinguish six SRE habitat types that differ in their prospectivity for
SRE fauna (Table L1). The identified habitats do not exhibit the characteristics of typical SRE refugia and
were ranked from low to not suitable for SRE fauna.
Table L1. Habitat descriptions used by Bennelongia Environmental Consultants
Area SRE

Code

Habitat type

TeW

Tall Eucalyptus woodland on red soil over mixed shrubland or occasional
104.2 Low
patches of Melaleuca uncinata and spinifex

MmW

Medium mallee woodland on red to yellow soils over mixed shrubland or
115.8 Very low
hummock grassland

MecW

Medium Eucalyptus and Callitris woodland on yellow soils over mixed
62.9
shrubland

Very low

LcW

Low Callitris woodland on yellow soils

3.7

Very low

OmH

Open heath on yellow soils with scattered mallee and spinifex

575.8 None

OlH

Open Leptospermum heath on yellow soils with pea gravel

8.3

(ha)

Prospectivity

None

Tall Eucalyptus woodland (TeW)
These woodlands are generally open and although many animals from the SRE Groups will occur in this habitat
type, it does not represent very suitable habitat for SRE species. Because of its wide distribution and
interconnected nature with other habitat types, it is likely that a high proportion of species from SRE Groups
found in this habitat type will also occur in others, particularly those with similar characteristics. At the
Proposal area, this habitat would provide and retain moisture better than any other due to its greater canopy
cover and significant litter accumulations primarily around the eucalypts but also around the diverse shrubs.
Habitat isolates that could restrict species ranges are not readily available and species found in this habitat type
are expected to be comparably wide-ranging, with distributions that extend beyond the survey area.

Medium mallee woodland (MmW)
This woodland is the second most common habitat at the Proposal and extends well beyond the survey
boundaries. It is a generally exposed habitat type with predominantly shrubby vegetation or hummock
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grassland. Organic matter is not as frequent as in the tall woodlands, confined to immediately around the bases
of eucalypts. This habitat type has a very low prospect for species in SRE Groups and the groups most likely
to occur are mygalomorph spiders (in particular the family Nemesiidae), pseudoscorpions of the family
Olpiidae and scorpions of the genus Lychas. Moisture-dependent SRE groups such as snails, isopods,
opilionids and millipedes are less likely to occur. It is expected that species in SRE Groups sampled here will
not be SREs because there are no obvious limits to dispersal in this flat and interconnected landscape.
Low Callitris woodland (LcW)
This woodland is not common at the Proposal but extends well beyond the survey boundaries. It is a very
exposed habitat type with few shrubs or grasses. Organic matter is confined to a surface layer around the bases
of trees. This habitat has a very low prospect for species in SRE Groups and the groups most likely to occur
are mygalomorph spiders (in particular the family Nemesiidae) and scorpions of the genus Lychas. It is
expected that species in SRE Groups sampled here will not be SREs because there are no obvious limits to
dispersal in this flat and interconnected landscape.
Medium Eucalyptus and Callitris woodland (MecW)
This habitat type is a mix between the medium mallee woodland and low Callitris woodland. It has more shrubs
compared to the medium mallee woodland and this would marginally increase its prospectivity for SRE
Groups. The habitat lacks obvious limits to dispersal and few if any species found in this habitat are expected
to be SREs.
Open heath with scattered mallee and spinifex (OmH)
The open heath is highly exposed and the few SRE Groups occurring here would probably only include aridadapted species like mygalomorphs from the family Nemesiidae, pseudoscorpions from the family Olpiidae
and foraging scorpions from the genus Lychas. The scattered mallee would represent tiny islands of shelter in
this exposed and continuous habitat, providing refuge to moisture dependent groups like snails, millipedes,
isopods and bark dwelling pseudoscorpions. Species occurring in this habitat are almost certainly not SREs.
Open Leptospermum heath (OlH)
The Leptospermum heath was extremely exposed and lacks any litter accumulations or bark. Very few animals
from SRE Groups would be expected to occur here and those that do would not be SREs.
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Appendix M
Definitions of Significant Fauna under the
WA Wildlife Conservation Act 1950
Fauna Assessment – Sandy Ridge Project
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Appendix M. Definitions of significant fauna under the EPBC Act 1999 and the Western Australian Wildlife
Conservation Act 1950

Published as Specially Protected under the Wildlife Conservation Act 1950, and listed under Schedules 1 to 4 of the
Wildlife Conservation (Specially Protected Fauna) Notice for Threatened Fauna and Wildlife Conservation (Rare Flora)
Notice for Threatened Flora (which may also be referred to as Declared Rare Flora).
Threatened fauna is that subset of ‘Specially Protected Fauna’ declared to be ‘likely to become extinct’ pursuant to
section 14(4) of the Wildlife Conservation Act.
Threatened flora is flora that has been declared to be ‘likely to become extinct or is rare, or otherwise in need of special
protection’, pursuant to section 23F(2) of the Wildlife Conservation Act.
The assessment of the conservation status of these species is based on their national extent and ranked according to their
level of threat using IUCN Red List categories and criteria as detailed below.
CR

Critically endangered species

Threatened species considered to be facing an extremely high risk of extinction in the wild. Published as Specially
Protected under the Wildlife Conservation Act 1950, in Schedule 1 of the Wildlife Conservation (Specially Protected
Fauna) Notice for Threatened Fauna and Wildlife Conservation (Rare Flora) Notice for Threatened Flora.
EN

Endangered species

Threatened species considered to be facing a very high risk of extinction in the wild. Published as Specially Protected
under the Wildlife Conservation Act 1950, in Schedule 2 of the Wildlife Conservation (Specially Protected Fauna) Notice
for Threatened Fauna and Wildlife Conservation (Rare Flora) Notice for Threatened Flora.
VU

Vulnerable species

Threatened species considered to be facing a high risk of extinction in the wild. Published as Specially Protected under
the Wildlife Conservation Act 1950, in Schedule 3 of the Wildlife Conservation (Specially Protected Fauna) Notice for
Threatened Fauna and Wildlife Conservation (Rare Flora) Notice for Threatened Flora.
EX

Presumed extinct species

Species which have been adequately searched for and there is no reasonable doubt that the last individual has died.
Published as Specially Protected under the Wildlife Conservation Act 1950, in Schedule 4 of the Wildlife Conservation
(Specially Protected Fauna) Notice for Presumed Extinct Fauna and Wildlife Conservation (Rare Flora) Notice for
Presumed Extinct Flora.
IA

Migratory birds protected under an international agreement

Birds that are subject to an agreement between the government of Australia and the governments of Japan (JAMBA),
China (CAMBA) and The Republic of Korea (ROKAMBA), and the Bonn Convention, relating to the protection of
migratory birds. Published as Specially Protected under the Wildlife Conservation Act 1950, in Schedule 5 of the
Wildlife Conservation (Specially Protected Fauna) Notice.
CD

Conservation dependent fauna

Fauna of special conservation need being species dependent on ongoing conservation intervention to prevent it becoming
eligible for listing as threatened. Published as Specially Protected under the Wildlife Conservation Act 1950, in Schedule
6 of the Wildlife Conservation (Specially Protected Fauna) Notice.
OS

Other specially protected fauna

Fauna otherwise in need of special protection to ensure their conservation. Published as Specially Protected under the
Wildlife Conservation Act 1950, in Schedule 7 of the Wildlife Conservation (Specially Protected Fauna) Notice.
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Priority
species
Possibly threatened species that do not meet survey criteria, or are otherwise data deficient, are added to the Priority
Fauna or Priority Flora Lists under Priorities 1, 2 or 3. These three categories are ranked in order of priority for survey
and evaluation of conservation status so that consideration can be given to their declaration as threatened flora or fauna.
Species that are adequately known, are rare but not threatened, or meet criteria for near threatened, or that have been
recently removed from the threatened species or other specially protected fauna lists for other than taxonomic reasons,
are placed in Priority 4. These species require regular monitoring.
Assessment of Priority codes is based on the Western Australian distribution of the species, unless the distribution in WA
is part of a contiguous population extending into adjacent States, as defined by the known spread of locations.
P1

Priority 1: Poorly-known species

Species that are known from one or a few locations (generally five or less) which are potentially at risk. All occurrences
are either: very small; or on lands not managed for conservation, e.g. agricultural or pastoral lands, urban areas, road and
rail reserves, gravel reserves and active mineral leases; or otherwise under threat of habitat destruction or degradation.
Species may be included if they are comparatively well known from one or more locations but do not meet adequacy of
survey requirements and appear to be under immediate threat from known threatening processes. Such species are in
urgent need of further survey.
P2

Priority 2: Poorly-known species

Species that are known from one or a few locations (generally five or less), some of which are on lands managed
primarily for nature conservation, e.g. national parks, conservation parks, nature reserves and other lands with secure
tenure being managed for conservation. Species may be included if they are comparatively well known from one or more
locations but do not meet adequacy of survey requirements and appear to be under threat from known threatening
processes. Such species are in urgent need of further survey.
P3

Priority 3: Poorly-known species

Species that are known from several locations, and the species does not appear to be under imminent threat, or from few
but widespread locations with either large population size or significant remaining areas of apparently suitable habitat,
much of it not under imminent threat. Species may be included if they are comparatively well known from several
locations but do not meet adequacy of survey requirements and known threatening processes exist that could affect them.
Such species are in need of further survey.
P4

Priority 4: Rare, Near Threatened and other species in need of monitoring

(a) Rare. Species that are considered to have been adequately surveyed, or for which sufficient knowledge is available,
and that are considered not currently threatened or in need of special protection, but could be if present circumstances
change. These species are usually represented on conservation lands.
(b) Near Threatened. Species that are considered to have been adequately surveyed and that are close to qualifying for
Vulnerable, but are not listed as Conservation Dependent.
(c) Species that have been removed from the list of threatened species during the past five years for reasons other than
taxonomy.
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Appendix N
Results of the EPBC Act search for Matters
of National Environmental Significance
Fauna Assessment – Sandy Ridge Project

.
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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: 11/05/15 22:08:13
Summary
Details
Matters of NES
Other Matters Protected by the EPBC Act
Extra Information

Caveat
Acknowledgements

This map may contain data which are
©Commonwealth of Australia
(Geoscience Australia), ©PSMA 2010
Coordinates
Buffer: 100.0Km

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:

1

Wetlands of International Importance:

None

Great Barrier Reef Marine Park:

None

Commonwealth Marine Area:

None

Listed Threatened Ecological Communities:

None

Listed Threatened Species:

14

Listed Migratory Species:

4

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/index.html

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:

1

Commonwealth Heritage Places:

None

Listed Marine Species:

5

Whales and Other Cetaceans:

None

Critical Habitats:

None

Commonwealth Reserves Terrestrial:

None

Commonwealth Reserves Marine:

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:

11

Regional Forest Agreements:

None

Invasive Species:

14

Nationally Important Wetlands:
Key Ecological Features (Marine)

2
None

Details
Matters of National Environmental Significance
National Heritage Properties

[ Resource Information ]

Name
Historic
Goldfields Water Supply Scheme, Western Australia

State

Status

WA

Listed place

Listed Threatened Species
Name
Birds
Leipoa ocellata
Malleefowl [934]

[ Resource Information ]
Status

Type of Presence

Vulnerable

Species or species habitat
known to occur within area

Mammals
Dasyurus geoffroii
Chuditch, Western Quoll [330]

Vulnerable

Species or species habitat
known to occur within area

Plants
Acacia lobulata
Chiddarcooping Wattle [55567]

Endangered

Species or species habitat
may occur within area

Endangered

Species or species habitat
may occur within area

Eremophila viscida
Varnish Bush [2394]

Endangered

Species or species habitat
may occur within area

Frankenia parvula
Short-leaved Frankenia [20872]

Endangered

Species or species habitat
known to occur within area

Gastrolobium graniticum
Granite Poison [14872]

Endangered

Species or species habitat
likely to occur within area

Leucopogon spectabilis
Ironstone Beard-heath [83012]

Critically Endangered

Species or species habitat
known to occur within area

Myriophyllum lapidicola
Chiddarcooping myriophyllum [55940]

Endangered

Species or species habitat
known to occur within area

Ricinocarpos brevis
[82879]

Endangered

Species or species habitat
known to occur within area

Roycea pycnophylloides
Saltmat [21161]

Endangered

Species or species habitat
may occur within area

Eremophila virens
Campion Eremophila, Green-flowered Emu bush
[21433]

Name
Tetratheca aphylla
Bungalbin Tetratheca [2915]

Status

Type of Presence

Vulnerable

Species or species habitat
likely to occur within area

Tetratheca harperi
Jackson Tetratheca [6251]

Vulnerable

Species or species habitat
likely to occur within area

Tetratheca paynterae
Paynter's Tetratheca [66451]

Endangered

Species or species habitat
known to occur within area

Listed Migratory Species

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name
Threatened
Type of Presence
Migratory Marine Birds
Apus pacificus
Fork-tailed Swift [678]
Species or species habitat
likely to occur within area
Migratory Terrestrial Species
Merops ornatus
Rainbow Bee-eater [670]

Migratory Wetlands Species
Ardea alba
Great Egret, White Egret [59541]

Ardea ibis
Cattle Egret [59542]

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Other Matters Protected by the EPBC Act
Commonwealth Land

[ Resource Information ]

The Commonwealth area listed below may indicate the presence of Commonwealth land in this vicinity. Due to
the unreliability of the data source, all proposals should be checked as to whether it impacts on a
Commonwealth area, before making a definitive decision. Contact the State or Territory government land
department for further information.
Name
Commonwealth Land -

Listed Marine Species

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name
Threatened
Type of Presence
Birds
Apus pacificus
Fork-tailed Swift [678]
Species or species habitat
likely to occur within area
Ardea alba
Great Egret, White Egret [59541]

Ardea ibis
Cattle Egret [59542]

Merops ornatus
Rainbow Bee-eater [670]

Thinornis rubricollis
Hooded Plover [59510]

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
known to occur

Name

Threatened

Type of Presence
within area

Extra Information
State and Territory Reserves

[ Resource Information ]

Name
Boorabbin
Clear And Muddy Lakes
Credo
Goldfields Woodlands
Goldfields Woodlands
Mount Manning - Helena And Aurora Ranges
Mount Manning Range
Rowles Lagoon
Unnamed WA36918
Wallaroo Rock
Yellowdine

State
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

Invasive Species

[ 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]

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]

Status

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

Name
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]

Nationally Important Wetlands
Name
Lake Barlee
Rowles Lagoon System

Status

Type of Presence
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

[ Resource Information ]
State
WA
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.

For species where the distributions are well known, maps are digitised from sources such as recovery plans and detailed
habitat studies. Where appropriate, core breeding, foraging and roosting areas are indicated under 'type of presence'. For
species whose distributions are less well known, point locations are collated from government wildlife authorities, museums,
and non-government organisations; bioclimatic distribution models are generated and these validated by experts. In some
cases, the distribution maps are based solely on expert knowledge.

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
-30.33549 120.10354
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Date: 22/04/2015

Habitat Assessment #: 1

Observer: ST and AH

Zone: 51

Easting: 218530mE

Northing: 6637379mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Open Eucalypt woodland with an open understorey of shrubs over emphemeral grasses
Soil Colour: Orange

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 2

Observer: ST and AH

Zone: 51

Easting: 218487mE

Northing: 6637382mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Open Eucalypt woodland with an open understorey of shrubs over emphemeral grasses
Soil Colour: Orange

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 3

Observer: ST and AH

Zone: 51

Easting: 218485mE

Northing: 6637356mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Open Eucalypt woodland with an open understorey of shrubs over emphemeral grasses
Soil Colour: Orange

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 4

Observer: ST and AH

Zone: 51

Easting: 218527mE

Northing: 6637355mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Open Eucalypt woodland with an open understorey of shrubs over emphemeral grasses
Soil Colour: Orange

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 5

Observer: ST and AH

Zone: 51

Easting: 218508mE

Northing: 6637370mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Open Eucalypt woodland with an open understorey of shrubs over emphemeral grasses
Soil Colour: Orange

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 6

Observer: ST and AH

Zone: 51

Easting: 219470mE

Northing: 6635863mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Open Eucalypt woodland with an open understorey of shrubs over emphemeral grasses
Soil Colour: Orange

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 7

Observer: ST and AH

Zone: 51

Easting: 219425mE

Northing: 6635937mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Open Eucalypt woodland with an open understorey of shrubs over scattered spinifex
Soil Colour: Orange

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 8

Observer: ST and AH

Zone: 51

Easting: 219467mE

Northing: 6635811mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Open Eucalypt woodland with an open understorey of shrubs over emphemeral grasses
Soil Colour: Orange

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 9

Observer: ST and AH

Zone: 51

Easting: 219433mE

Northing: 6635840mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Open Eucalypt woodland with an open understorey of shrubs over emphemeral grasses
Soil Colour: Orange

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 10

Observer: ST and AH

Zone: 51

Easting: 219422mE

Northing: 6635806mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Open Eucalypt woodland with an open understorey of shrubs over emphemeral grasses
Soil Colour: Orange

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 11

Observer: ST and AH

Zone: 51

Easting: 219373mE

Northing: 6635840mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Open Eucalypt woodland with an open understorey of shrubs over emphemeral grasses
Soil Colour: Orange

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 12

Observer: ST and AH

Zone: 51

Easting: 219341mE

Northing: 6635813mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Open Eucalypt woodland with an open understorey of shrubs over emphemeral grasses
Soil Colour: Orange

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 13

Observer: ST and AH

Zone: 51

Easting: 219329mE

Northing: 6635866mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Open Eucalypt woodland with an open understorey of shrubs over emphemeral grasses
Soil Colour: Orange

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 14

Observer: ST and AH

Zone: 51

Easting: 219335mE

Northing: 6635936mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Open Eucalypt woodland with an open understorey of shrubs over scattered spinifex
Soil Colour: Orange

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 15

Observer: ST and AH

Zone: 51

Easting: 219372mE

Northing: 6635925mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Open Eucalypt woodland with an open understorey of shrubs over scattered spinifex
Soil Colour: Orange

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 16

Observer: ST and AH

Zone: 51

Easting: 219348mE

Northing: 6635906mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Open Eucalypt woodland with an open understorey of shrubs over scattered spinifex
Soil Colour: Orange

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 17

Observer: ST and AH

Zone: 51

Easting: 219432mE

Northing: 6635911mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Open Eucalypt woodland with an open understorey of shrubs over scattered spinifex
Soil Colour: Orange

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 18

Observer: ST and AH

Zone: 51

Easting: 219402mE

Northing: 6635898mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Open Eucalypt woodland with an open understorey of shrubs over scattered spinifex
Soil Colour: Orange

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 19

Observer: ST and AH

Zone: 51

Easting: 219460mE

Northing: 6635900mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Open Eucalypt woodland with an open understorey of shrubs over scattered spinifex
Soil Colour: Orange

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 20

Observer: ST and AH

Zone: 51

Easting: 220938mE

Northing: 6637293mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Moderately dense to dense sanplain shrubland varying in height from 0.5-1.8m
Soil Colour: Yellow

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 21

Observer: ST and AH

Zone: 51

Easting: 220850mE

Northing: 6637430mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Moderately dense to dense sanplain shrubland varying in height from 0.5-1.8m
Soil Colour: Yellow

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 22

Observer: ST and AH

Zone: 51

Easting: 220497mE

Northing: 6637694mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Moderately dense to dense sanplain shrubland varying in height from 0.5-1.8m
Soil Colour: Yellow

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 23

Observer: ST and AH

Zone: 51

Easting: 220278mE

Northing: 6637702mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Moderately dense to dense sanplain shrubland varying in height from 0.5-1.8m
Soil Colour: Yellow

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 24

Observer: ST and AH

Zone: 51

Easting: 220033mE

Northing: 6637693mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Moderately dense to dense sanplain shrubland varying in height from 0.5-1.8m
Soil Colour: Yellow

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 25

Observer: ST and AH

Zone: 51

Easting: 219820mE

Northing: 6637735mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Moderately dense to dense sanplain shrubland varying in height from 0.5-1.8m
Soil Colour: Yellow

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 26

Observer: ST and AH

Zone: 51

Easting: 219885mE

Northing: 6637805mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Moderately dense to dense sanplain shrubland varying in height from 0.5-1.8m
Soil Colour: Yellow

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 27

Observer: ST and AH

Zone: 51

Easting: 220081mE

Northing: 6637885mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Moderately dense to dense sanplain shrubland varying in height from 0.5-1.8m
Soil Colour: Yellow

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 28

Observer: ST and AH

Zone: 51

Easting: 220272mE

Northing: 6637874mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Moderately dense to dense sanplain shrubland varying in height from 0.5-1.8m
Soil Colour: Yellow

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 29

Observer: ST and AH

Zone: 51

Easting: 220468mE

Northing: 6637898mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Moderately dense to dense sanplain shrubland varying in height from 0.5-1.8m
Soil Colour: Yellow

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 30

Observer: ST and AH

Zone: 51

Easting: 220428mE

Northing: 6638005mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Moderately dense to dense sanplain shrubland varying in height from 0.5-1.8m
Soil Colour: Yellow

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 31

Observer: ST and AH

Zone: 51

Easting: 220147mE

Northing: 6637633mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Moderately dense to dense sanplain shrubland varying in height from 0.5-1.8m
Soil Colour: Yellow

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 32

Observer: ST and AH

Zone: 51

Easting: 220660mE

Northing: 6637606mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: High Quality

Habitat Structure: Moderately dense to dense sanplain shrubland varying in height from 0.5-1.8m
Soil Colour: Yellow

Surface Stone: None

Date: 22/04/2015

Habitat Assessment #: 33

Observer: ST and AH

Zone: 51

Easting: 219945mE

Northing: 6638000mN

Fire History: > 5 years

Landform: Flat

Habitat Quality: Very Good

Habitat Structure: Moderately dense to dense sanplain shrubland varying in height from 0.5-1.8m
Soil Colour: Yellow

Surface Stone: None

