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Environmental Protection Authority
INVITATION
The Environmental Protection Authority (EPA) invites people to make a submission on this proposal. Both electronic
and hard copy submissions are most welcome.
Mount Gibson Mining Limited (MGM), a wholly-owned subsidiary of Mount Gibson Iron Limited (MGX), proposes to
extend its mining operations at the Mt Gibson Ranges in the Shire of Yalgoo to include a new mine development at
the Iron Hill Deposits (“The Proposal”). In accordance with the Environmental Protection Act 1986 (EP Act), a Public
Environmental Review (PER) has been prepared which describes this proposal and its likely effects on the
environment. The PER is available for a public review period of six weeks from 23.11.2015 closing on 18.01.2016.
Comments from government agencies and from the public will help the EPA to prepare an assessment report in
which it will make recommendations to government.
Copies of this document
Electronic and printed copies of this document may be obtained from MGM’s Reception located at Level 1, 2 Kings
Park Road, West Perth. Electronic copies (on compact disc) will be provided free of charge, with printed copies
incurring a fee of $10. An electronic copy of the PER document may also be downloaded from MGX’s website at
www.mtgibsoniron.com.au.
Why write a submission?
A submission is a way to provide information, express your opinion and put forward your suggested course of action including any alternative approach. It is useful if you indicate any suggestions you have to improve the proposal. All
submissions received by the EPA will be acknowledged. Submissions will be treated as public documents unless
provided and received in confidence, subject to the requirements of the Freedom of Information Act 1992 (FOI Act),
and may be quoted in full or in part in the EPA’s report.
Why not join a group?
If you prefer not to write your own comments, it may be worthwhile joining a group interested in making a submission
on similar issues. Joint submissions may help to reduce the workload for an individual or group, as well as increase
the pool of ideas and information. If you form a small group (up to 10 people) please indicate all the names of the
participants. If your group is larger, please indicate how many people your submission represents.
Developing a submission
You may agree or disagree with, or comment on, the general issues discussed in the PER or the specific proposal. It
helps if you give reasons for your conclusions, supported by relevant data. You may make an important contribution
by suggesting ways to make the proposal more environmentally acceptable.
When making comments on specific elements of the PER:
•

clearly state your point of view;

•

indicate the source of your information or argument if this is applicable;

•

suggest recommendations, safeguards or alternatives.

Points to keep in mind
By keeping the following points in mind, you will make it easier for your submission to be analysed:
•

attempt to list points so that issues raised are clear. A summary of your submission is helpful;

•

refer each point to the appropriate section, chapter or recommendation in the PER;

•

if you discuss different sections of the PER, keep them distinct and separate, so there is no confusion as to
which section you are considering;

•

attach any factual information you may wish to provide and give details of the source. Make sure your
information is accurate.

Remember to include:
•

your name;

•

address;

•

date; and

•

whether and the reason why you want your submission to be confidential.
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Information in submissions will be deemed public information unless a request for confidentiality of the submission is
made in writing and accepted by the EPA. As a result, a copy of each submission will be provided to the proponent
but the identity of private individuals will remain confidential to the EPA.

The closing date for submissions is: 18.01.2016.
The EPA prefers submissions on PER documents to be made electronically on its consultation hub at
https://consultation.epa.wa.gov.au.

Alternatively, submissions can be
•

posted to: Chairman, Environmental Protection Authority, Locked Bag 33, CLOISTERS SQUARE WA 6850;
or

•

delivered to the Environmental Protection Authority, Level 4, The Atrium, 168 St Georges Terrace, Perth.

If you have any questions on how to make a submission, please ring the Office of the EPA on 6145 0800.
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EXECUTIVE SUMMARY
Iron Hill Deposits
Mount Gibson Mining Limited (MGM) is a supplier of Western Australian iron ore, with mining and
transport infrastructure operations at the Mt Gibson Ranges and Tallering Peak in the Mid-west Region,
and at Koolan Island in the Kimberley. MGM is a wholly-owned subsidiary of Mt Gibson Iron Limited
(MGX).
MGM proposes to extend its mining operations at the Mt Gibson Ranges to include development of the
Iron Hill Deposits (‘the Proposal‘), located immediately south of the approved mine operations. The Iron
Hill Deposits contain an estimated five to seven million tonnes of high-grade hematite ore.
The approved mine operations at the Mt Gibson Ranges comprise both hematite and magnetite ore
mining operations, with MGM managing the hematite ore mining operations which commenced in
2010. The magnetite ore mining operations have not yet commenced, but will be managed by
Extension Hill Pty Ltd (EHPL). The existing mine operations at the Mt Gibson Ranges were approved
under the Environmental Protection Act 1986 (WA) through the Statement 753 approval (WA Minister for
Environment 2007).
The Iron Hill Deposits Proposal is for a 112 hectare southerly extension to the existing approved mining
operations at the Mt Gibson Ranges, comprising:
(a) mine pits;
(b) a waste rock landform; and
(c) support infrastructure.
The location of the Proposal and the approved mine operations are identified by Figure E-1. The key
characteristics of the Proposal are identified by Table E-1.
Development of the Proposal has been scheduled to commence from 2016. The Proposal will be
integrated into the operation of the approved mine operations and will extend the operational minelife of the hematite ore mining operations by approximately two years.
Implementation of the Proposal would occur in accordance with the environmental management
measures applying to the approved mining operations, comprising:
(a) Environmental Policy (MGX 2012; Appendix 2);
(b) Environmental Management Plan (Appendix 3); and
(c) Mine Closure Plan (MGM 2015a; Appendix 4).

Environmental Impact Assessment
The Proposal was referred to the Environmental Protection Authority (EPA) for assessment under s38(1)
of the Environmental Protection Act 1986 (WA) in August 2014 (MGM 2014a), with EPA (2014a, 2014b)
determining the Proposal to be subject to an Environmental Impact Assessment (EIA) at the level of
Public Environmental Review (PER) in accordance with s40(2)(b) of the Environmental Protection Act
1986 (WA) and the Environmental Impact Assessment Administrative Procedures 2012 (EPA 2012a).
The environmental assessment of the Proposal by the Commonwealth Department of Environment
(DoE) under the Environment Protection and Biodiversity Conservation Act 1999 (C’th) will be
undertaken in parallel with, but separate from (i.e. not subject to bilateral assessment) the
environmental assessment by the EPA under the Environmental Protection Act 1986 (WA). The Proposal
was referred to the DoE in July 2015.
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This EIA-PER document has been prepared for the purpose of an assessment as outlined by EPA
(2015a), with consideration of the following preliminary key environmental factors, key integrating
factors and other factors as identified by EPA (2014a, 2014c; 2015b) as relevant to the assessment of
the Proposal:
(a) ‘Flora and Vegetation‘ (environmental factor);
(b) ‘Terrestrial Fauna’ (environmental factor);
(c) ‘Subterranean Fauna’ (environmental factor);
(d) ‘Landforms’ (environmental factor);
(e) ‘Rehabilitation and Decommissioning’ (integrating factor);
(f)

‘Offsets’ (integrating factor);

(g) ‘Hydrological Processes’ (other factor); and
(h)

‘Heritage’ (other factor).

A summary of the assessment of the preliminary key environmental factors, key integrating factors and
other factors for the Proposal, potential environmental effect and proposed management is presented
in Table E-2.
As outlined within this EIA-PER document, subject to implementation of the Proposal, its proposed
environmental management measures and environmental offsets the Proposal can be managed to
meet EPA’s environmental objectives for the preliminary key environmental factors, the key integrating
factors and other factors.

iii

Figure E-1 Proposal Location. The location and area of the Proposal infrastructure domains are identified in yellow.
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Table E-1 Key Characteristics of the Proposal. The key characteristics of the Proposal are identified, consistent with
the approach outlined by EPA (2012b).

SUMMARY OF THE PROPOSAL
PROPOSAL TITLE

Mt Gibson Range Mine Operations - Iron Hill Deposits

PROPONENT NAME

Mount Gibson Mining Limited

SHORT DESCRIPTION

The Proposal is for the mining of the Iron Hill Deposits,
located at the Mt Gibson Ranges approximately 270km
east-south-east of Geraldton, in the Shire of Yalgoo,
Western Australia. The Proposal includes mine pits, a
waste rock landform and support infrastructure.

PHYSICAL ELEMENTS
ELEMENT

LOCATION

AREA

Mine pits

Figure E-1

30ha (Clearing no
more than 30ha within
a 112ha Development
Envelope)

Waste rock landform

Figure E-1

45ha (Clearing no
more than 45ha within
a 112ha Development
Envelope)

Support infrastructure

Figure E-1

37ha (Clearing no
more than 37ha within
a 112ha Development
Envelope)
Total

112ha

Abbreviations: ha = hectares
All values stated are maximum values.
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Table E-2 Summary of Preliminary Key Environmental Factors, Key Integrating Factors and Other Factors, Environmental Effect, Management and Outcomes.
FACTOR

EPA OBJECTIVE &
GUIDANCE

NATURAL & HUMAN
ENVIRONMENT

ENVIRONMENTAL EFFECT

MANAGEMENT & OUTCOMES

EPA Objective:

The flora values of the Mt
Gibson Ranges are well
understood based upon various
flora studies and assessments
undertaken over nearly two
decades, including the area of
the Proposal (Muir 1995; Bennett
2000; Paul Armstrong & Assoc.
2004; ATA 2004, 2006a, 2006b,
2006c, 2006d; EA Griffin &
Assoc. 2005; Coffey 2008a,
2008b, 2008c; Meissner &
Caruso 2008; BGPA 2010; Borger
& Nicholls 2013; Ruoss 2013; MBS
2013, 2014a, 2014b, 2015; Astron
2014; Maia 2014; Ecologia
2014a; Eco Logical 2015;
EnPeritus 2014, 2015; Ecologia
2015; Verterra 2015).

The Proposal will be implemented within an area
of 112ha, comprising approximately 103ha of
native vegetation.

MGM proposes to manage the environmental effect of
the Proposal to flora values through the implementation
of:

Theme: Land
Flora and
Vegetation

To maintain
representation,
diversity, viability and
ecological function at
the species,
population and
community level (EPA
2015b)
EPA Guidance:
o Guidance
Statement #51:
Terrestrial Flora and
Vegetation Surveys
for Environmental
Impact Assessment
in Western
Australia (EPA
2004a)
o Position Statement
#2: Environmental
Protection of
Native Vegetation
in Western
Australia (EPA
2000)
o Position Statement
#3: Terrestrial
Biological Surveys
as an element of
Biodiversity

1

The flora of the Mt Gibson
Ranges include:
o three flora taxa declared as
‘Rare Flora’ under the
Wildlife Conservation Act
1950 (WA);
o six flora taxa classified by the
Department of Parks and
Wildlife (DPaW) as ‘priority’;
o a range of other flora taxa
that are not of listed
conservation significance;

The Proposal coincides with the following flora
values:
o Rare Flora taxa Darwinia masonii and
Lepidosperma gibsonii;
o five mapped floristic groups; and
o DPaW-classified ‘Priority Ecological
Community’ (PEC).
The Proposal will increase the cumulative effect
of the mine operations to the Darwinia masonii
population by approximately 6%, from 17%
(currently approved) to 22%1. Records are
accurately known from the census work of Eco
Logical (2015a). The remaining 78% of the
Darwinia masonii population would not be
affected as they occur in other areas across the
Mt Gibson Ranges. The effect of the Proposal is
not predicted to change the threat category of
‘Vulnerable’ currently applying to Darwinia
masonii under the criteria of the International
Union for the Conservation of Nature (IUCN)
(2012a) (Globe Environments 2015; Appendix 5).
Whilst the current threat category is not
expected to change, the effect to Darwinia
masonii may still be considered environmentally
significant; and for which environmental offsets
may be applicable (refer to the Key Integrating
Factor of ‘Offsets’, below).
The Proposal will increase the cumulative effect

o

Environmental Management Plan (EMP)
(Appendix 3)

EMP is based on the approved EMP (MGM & EHPL 2008)
which has been subject to previous review and approval
by EPA under the Environmental Protection Act 1986
(WA) (EPA 2008a) for the existing approved Extension Hill
mining operations.
In relation to flora and vegetation, the EMP outlines a
range of relevant environmental management and
monitoring actions that apply to key aspects of
operation, for:
o

site access;

o

site clearance;

o

fire management;

o

vegetation management;

o

weed management;

o

dust management;

o

property management;

o

rehabilitation management.

These describe actions including:
o

issue of site disturbance permits prior to land
clearing and training and awareness of mine
personnel;

o

stockpiling of topsoil, subsoil and vegetation for
use in progressive and post-mining

Percentages adjusted for rounding to two integers
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NATURAL & HUMAN
ENVIRONMENT

ENVIRONMENTAL EFFECT

o Distinct floristic units; and

of the mine operations to the Lepidosperma
gibsonii population by approximately 1%, from
15% (currently approved) to 16%. The remaining
84% of the Lepidosperma gibsonii population
would not be affected across of the Mt Gibson
Ranges and its surrounds, and elsewhere in the
region. The effect of the Proposal is not
considered to be environmentally significant, and
would not change the threat category of
“Vulnerable” currently applying to Lepidosperma
gibsonii under the IUCN (2012a) criteria.

o DPaW-classified ‘Priority
Ecological Community’
(PEC).

The Proposal would also clear other flora taxa
which are not of conservation significance.
Having regard to the broad regional distributions
of such flora taxa, the effect of the Proposal to
these other flora taxa is not considered to be
environmentally significant.
The Proposal coincides with six mapped floristic
groups; all of which have distributions across the
Mt Gibson Ranges beyond the Development
Envelope. With the highest percentage clearing,
Group-E floristic group on Iron Hill is also known
from elsewhere on Mt Gibson ranges and the
region, including Yandhanoo Hill and further
afield, so it is of a vegetation type not restricted
to Mt Gibson Ranges. The Proposal will remove
between less than 1% and 28% of the area of
each mapped vegetation unit. The effect of the
Proposal to mapped floristic groups is not
environmentally significant because of the
limited spatial extent of the Proposal on a small
number of regional floristic groups and the
occurrence and broader distributions of the
floristic groups across the ranges and elsewhere
in the region.
The Proposal coincides with the Priority 1 PEC
“Mount Gibson Range vegetation complexes
(banded ironstone formation)”. The PEC extends
across the Mt Gibson Ranges, and beyond with
the Proposal coinciding with less than 4% of the

MANAGEMENT & OUTCOMES
rehabilitation;
o

managing access by equipment and
personnel to areas containing Rare Flora;

o

weed management through vehicle hygiene
procedures and targeted weed spraying;

o

potential fire risks, with procedures for fire
management and response;

o

dust suppression and dust monitoring in
proximity to mine operations;

o

progressive and post-mining rehabilitation of
disturbed land;

o

monitoring of rehabilitated areas against
defined completion criteria, with
supplementary rehabilitation actions identified.

o

education and training of mine personnel on
the flora and vegetation; and

o

annual reporting to EPA on implementation of
the project as part of annual compliance
reporting.

Implementation of the Environmental Management Plan
will control operational risks and effects to flora and
vegetation to acceptable levels.
Environmental offsets for the effect to the Rare Flora
taxon Darwinia masonii is addressed under the Key
Integrating Factor of ‘Offsets’ (below).
To additionally note, the effect of the Proposal to
Darwinia masonii and Lepidosperma gibsonii will also be
subject to assessment and regulation by DPaW under the
Wildlife Conservation Act 1950 (WA). The effect of the
Proposal to Darwinia masonii will further be subject to
assessment and regulation by the Department of the
Environment (DoE) under the Environment Protection and
Biodiversity Conservation Act 1999 (C’th). DoE has
advised MGM the Proposal is a controlled action in
relation to Darwinia masonii and subject to assessment
by Preliminary Documentation.
In consideration of the effect of the Proposal to flora
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NATURAL & HUMAN
ENVIRONMENT

EPA Objective:

The terrestrial fauna values of

To maintain
representation,
diversity, viability and
ecological function at
the species,
population and
assemblage level
(EPA 2015b)

the Mt Gibson Ranges are well
understood based upon various
fauna studies undertaken over
more than a decade, including
the area of the Proposal (Hart
Simpson & Assoc. 2000; ATA
2005a, 2005b; UWA 2005; WAM
2005, 2006; MGM 2011, 2012;
Terrestrial Ecosystems 2012,
2014; Ecologia 2014b; Biologic
2015a, 2015b).

EPA Guidance:
o Guidance
Statement #20:
Sampling of ShortRange Endemic
Invertebrate Fauna
for Environmental
Impact Assessment
in Western
Australia (EPA
2009)
o Guidance
Statement #56:
Terrestrial Fauna
Surveys for
Environmental
Impact Assessment
in Western
Australia (EPA
2004c)
o Position Statement

The fauna values of the Mt
Gibson Ranges include:
o Six fauna taxa declared as
‘Specially Protected Fauna’
under the Wildlife
Conservation Act 1950 (WA);
o Priority fauna taxa; and
o A range of other terrestrial
vertebrate and invertebrate
fauna taxa that are not of
listed conservation
significance.

ENVIRONMENTAL EFFECT

MANAGEMENT & OUTCOMES

mapped area. Cumulatively, at its maximum
extent, subject to approval, 24% of the PEC
would be cleared as part of the Proposal and the
existing mining operations at the Mt Gibson
Ranges. Having regard to the confined spatial
extent of the Proposal and the broader extent of
the PEC, the effect of the Proposal to the PEC
would not be significant.

values, the known local and regional distribution of such
values, and the management actions proposed, the
Proposal is not expected to result in a significant
detrimental effect to the representation, diversity, viability
or ecological function of flora values at the species,
population or community level. Accordingly, the EPA’s
objective for the preliminary key environmental factor of
‘Flora and Vegetation’ can be met.

The Proposal will be implemented within an area
of 112ha, comprising approximately 103ha of
native vegetation which provides habitat for
native fauna.

MGM proposes to manage the environmental effect of
the Proposal to fauna, which are predicted to be either
small in effect, indirect and temporary, through the
implementation of:

The Proposal coincides with the following
terrestrial fauna values:
o Current records of “Specially Protected
Fauna” taxa Idiosoma nigrum (Shield-backed
Trapdoor Spider);
o Past sightings of Cacatua leadbeateri (Major
Mitchell’s Cockatoo), Falco peregrinus
(Peregrine Falcon) and Leipoa ocellata
(Malleefowl);
o A range of terrestrial vertebrate and
invertebrate fauna taxa that are not of listed
conservation significance; and
o Fauna habitat.
The Proposal would directly remove
approximately 22 active burrows of the Specially
Protected Fauna taxon Idiosoma nigrum (i.e.
burrows containing live spiders), including the
habitat within which these burrows are situated.
As outlined by Biologic (2015a), the low density of
spider burrows recorded compared to results of
other surveys in the Mid-west Region indicates
that the area of the Mt Gibson Ranges and that
of the Proposal are not a key habitat for Shieldbacked Trapdoor spiders. Idiosoma nigrum has
as having a recorded linear distribution of
approximately 750km. Having regard to the low

o

Environmental Management Plan (Appendix 3)

This EMP is based on the approved EMP (MGM & EHPL
2008) which has been subject to previous review and
approval by EPA under the Environmental Protection Act
1986 (WA) (EPA 2008a) for the existing Extension Hill
mining operations.
In relation to fauna, the EMP outlines a range of relevant
environmental management and monitoring actions that
apply to key aspects of operation, for:
o
site clearance;
o

vegetation management;

o

Malleefowl management;

o

fauna management;

o

site access;

o

feral animal management;

o

waste management;

o

fire management;

o

property management; and

o

rehabilitation management.

These describe actions including:
o

monitoring of Leipoa ocellata and other
selected fauna taxa;

o

restrictions on land access outside operational
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NATURAL & HUMAN
ENVIRONMENT

#3: Terrestrial
Biological Surveys
as an element of
Biodiversity
Protection (EPA
2002a)

ENVIRONMENTAL EFFECT
number of burrows recorded across the area of
the Mt Gibson Ranges, and the area of potential
habitat across the Mt Gibson Ranges and the
surrounding region, the effect of the Proposal to
Idiosoma nigrum is not environmentally
significant.

o Technical Guide
Terrestrial
Vertebrate Fauna
Surveys for
Environmental
Impact Assessment
(EPA & DPaW
2010)

The Proposal coincides with records of the
Specially Protected Fauna taxa Cacatua
leadbeateri, Falco peregrinus and Leipoa
ocellata. As these records are either from flyovers (Cacatua leadbeateri, Falco peregrinus) or
inactive nest mounds (Leipoa ocellata), and due
to the mobility of these taxa, a direct effect to
live individuals of these taxa is not expected
during the life of mining operations.
The Development Envelope of 112ha comprises
approximately 103ha of native vegetation that
may be habitat to terrestrial fauna (including
habitat potentially suitable for the Specially
Protected Fauna taxa, as outlined above). The
Proposal may also temporarily remove habitat
and result in the mortality of non-avian species of
a variety of other terrestrial vertebrate and
invertebrate fauna taxa which are not of
conservation significance (e.g. reptiles). Having
regard to the broad regional distributions of such
taxa and habitat, the effect of the Proposal to
these other terrestrial fauna taxa would not be
environmentally significant.

Subterranean
Fauna

EPA Objective:
To maintain
representation,

Surveys for stygobitic
subterranean fauna (below the
groundwater level) at the Mt
Gibson Ranges have not

Field surveys at the Mt Gibson Ranges have not
yielded any individuals of stygobitic subterranean
fauna. Mining will not occur below the water
table as part of the Proposal. Accordingly,

MANAGEMENT & OUTCOMES
areas;
o

issue of site disturbance permits prior to land
clearing;

o

progressive and post-mining rehabilitation of
disturbed land;

o

vehicle speed limits to minimise the risk of fauna
collision;

o

fauna handling and translocation (where
required) by approved personnel;

o

monitoring and baiting of introduced fauna;

o

fire risk identification, with management and
response;

o

education and training of mine personnel on
the fauna and its habitat; and

o

annual reporting to EPA on implementation of
the project as part of annual compliance
reporting.

To note, the potential effect to Leipoa ocellata and
Idiosoma nigrum may also be subject to assessment and
regulation by DPaW under the Wildlife Conservation Act
1950 (WA).
During the life of mining operations, implementation of
the above management actions would manage the
potential for indirect impacts to terrestrial fauna to an
acceptable level.
In consideration of the potential short term effect of the
Proposal to terrestrial fauna and the management
actions proposed, the Proposal would not result in a
significant detrimental effect to the representation,
diversity, viability or ecological function of fauna values
at the species, population or community level.
Accordingly, the EPA’s objective for the preliminary key
environmental factor of ‘Terrestrial Fauna’ can be met.
Although an area of potential troglofauna habitat may
occur and would be permanently removed, the effect of
the Proposal to ‘Subterranean Fauna’ is not predicted to
be significant because of the limited spatial scale of the
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EPA OBJECTIVE &
GUIDANCE

NATURAL & HUMAN
ENVIRONMENT

ENVIRONMENTAL EFFECT

MANAGEMENT & OUTCOMES

diversity, viability and
ecological function at
the species,
population and
assemblage level
(EPA 2015b)

yielded stygofauna (ATA 2006a;
Rockwater 2008, 2012).

detailed analysis of the potential effect to
stygobitic subterranean fauna is not considered
necessary.

proposed mine pit excavation (20ha). The potential
effects to subterranean fauna have been minimised
through the design of the Proposal which limits the extent
of ground excavations specifically at Iron Hill Deposits.

EPA Guidance:
o Guidance
Statement #54a:
Sampling Methods
and Survey
Considerations for
Subterranean
Fauna in Western
Australia (EPA
2007)

A desktop assessment for
troglobitic subterranean fauna
(above the groundwater level)
(Bennelongia 2015) identified
the potential for troglobitic
subterranean habitat to exist
across the Mt Gibson Ranges.

EPA Objective:
To maintain the
variety, integrity,
ecological functions
and environmental
values of landforms
(EPA 2015b)
EPA Guidance:
o Protection Bulletin
#23: Guidance on
the EPA Landforms

The Proposal is not predicted to result in a permanent
significant detrimental effect to the representation,
diversity, viability or ecological function of subterranean
fauna at the species, population or assemblage level.
Accordingly, the EPA’s objective for the environmental
factor of ‘Subterranean Fauna’ can be met.
MGM will undertake field sampling to validate the current
prediction and report those findings publically in early
2016.

654ha of potential habitat extends across the Mt
Gibson Ranges (beyond the Development
Envelope), and that contiguous area provides
habitat connectivity. Having regard to the
confined area of the Proposal, its situation on one
of the series of ironstone ridges and the extent
and connectivity of potential troglofauna
habitat, any effect of the Proposal to troglobitic
subterranean fauna, if present, is not expected to
be significant.

o Environmental
Assessment
Guideline #12:
Consideration of
Subterranean
Fauna in
Environmental
Impact Assessment
in Western
Australia (EPA
2013a)
Landforms

The Proposal coincides with land areas that may
provide habitat for troglobitic subterranean
fauna. Such habitat will be permanently
removed through the excavation of mine pits
(20ha). As outlined by Bennelongia (2015), whilst
the Proposal may result in a localised reduction in
abundance of troglofauna, if present in potential
habitat, the extent and likely connectivity of the
raised relief of the Ranges indicates that the
Proposal is unlikely to threaten any troglofauna
species.

The Mt Gibson Ranges is an
ironstone formation range that
extends approximately 13km in
length (10km linear) and to
445mAHD in height.
Mining and mineral exploration
at the Mt Gibson Ranges has a
history spanning approximately
50 years, with mineral
exploration commencing in the
1960’s and mining commencing
in 2010. Currently, mining is

The Proposal coincides with part of the Mt Gibson
Ranges and its surrounds.
In the short term, during the development and
operational stages, the Proposal will affect a
specific area at the Mt Gibson Ranges at
elevations between approximately 325mAHD
(the alluvial plains) to 420mAHD being the Iron Hill
ridgetop. The Proposal will remove part of the
Iron Hill ridge to construct a mine pit (a
depression), and construct an adjacent waste
rock landform (an elevated land mass).
Following the completion of mining, the

The medium to long term effect from the Proposal on
landform values will be managed through the
implementation of:
o

Mine Closure Plan (MGM 2015; Appendix 4) as
regulated by DMP in accordance with the
Mining Act 1978 (WA).

Implementation of the Mine Closure Plan enables longterm effects of the Proposal to landforms is minimised
through the rehabilitation of modified lands. The mine pit
domain, an area of 30 hectares, would contain open
voids as a permanent feature. Other domains
developed for this Proposal can be incorporated and
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being undertaken at the
Extension Hill Deposit (as can be
seen on Figure 1-2).

Development Envelope will be rehabilitated as
part of mine closure.

managed within a subsequent revision of the Mine
Closure Plan for application at Iron Hill Deposits.

The area of the Proposal does not have
significant or unique landform values in context
with other parts of the Mt Gibson Ranges,
including Extension Hill (445mAHD) and Mount
Gibson (445mAHD). In a regional context, the
surrounding regional landforms are generally of
higher elevation and steeper slopes, and include
Mt Singleton (660mAHD), Warriedar Hill
(545mAHD), Wylacoopin Hill (540mAHD), Milgoo
Peak (530mAHD), Windaning Hill (510mAHD),
Chulaar Hill (495mAHD), Mt Kenneth (490mAHD),
Murrungnalgo Hill (490mAHD), Pinyalling Hill
(490mAHD), Watheragabbing Hill (475mAHD)
and Yandhanoo Hill (470mAHD).

Short term localised effects and regional distribution of
other landforms, and certain site specific management
actions have been considered for this Proposal. The
effect to landforms is not expected to result in a
significant detrimental effect to the variety, integrity,
ecological function or environmental values of landforms
(Eco Logical 2015b). Accordingly, the EPA’s objective for
the preliminary key environmental factor of “Landforms”
can be met.

The Development Envelope of
112ha comprises approximately
103ha of undisturbed land and
8ha of land previously disturbed
by mineral exploration activities.

Similar to the approved mine operations, the
Proposal may be partially visible from parts of the
Great Northern Highway by vehicles in transit.
The height of the native vegetation present
along the Great Northern Highway, as well as the
progressive and post-mining rehabilitation of the
Development Envelope, would minimise the
visual effect of the Proposal.
The Proposal Development Envelope is a
confined area (112 ha), and the Mt Gibson
Ranges broad (over 2,000ha) with other
numerous ranges across the region all of which
are of higher elevation; so relatively the effect of
the Proposal to regional landforms is not
considered to be significant.
THEME: Integrating Factors
Rehabilitation
and
Decommission
-ing

EPA Objective:
To ensure that
premises are
decommissioned and
rehabilitated in an
ecologically

The Mt Gibson Ranges and its
surrounds are covered by
vegetation that provides
habitat to a variety of flora and
fauna taxa.

The Development Envelope will be rehabilitated
and decommissioned to restore environmental
values, and so that post-mining landforms are
safe, stable and non-polluting for future land use.

Rehabilitation and decommissioning of the Proposal will
be managed by:
o

Mine Closure Plan (MGM 2015a; Appendix 4) as
regulated by DMP in accordance with the
Mining Act 1978 (WA).

Mining and mineral exploration
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sustainable manner
(EPA 2015b)

at the Mt Gibson Ranges has a
history spanning approximately
50 years, with mineral
exploration commencing in the
1960’s and mining commencing
in 2010. Currently, mining is
undertaken at the Extension Hill
Deposit (as can be seen on
Figure 1-2.

EPA Guidance:
o Guidelines for
Preparing Mine
Closure Plans (DMP
& EPA 2011, 2015)
o Guidance
Statement #6:
Rehabilitation of
Terrestrial
Ecosystems (EPA
2006b)

ENVIRONMENTAL EFFECT

MANAGEMENT & OUTCOMES
Consistent with DMP guidelines, the Mine Closure Plan
(MCP) (Appendix 4) would be updated or a separate
MCP developed applying specifically to Iron Hill Deposits.
The Mine Closure Plan for the existing approved Extension
Hill Deposit mining operations was prepared consistent
with the DMP & EPA (2011) Guidelines for Preparing Mine
Closure Plans, as regulated by DMP in accordance with
the Mining Act 1978 (WA). The Proposal can be
incorporated within a subsequent revision of the Mine
Closure Plan, and implemented, noting the Proposal
infrastructure components (i.e. mine pit, waste rock
landform and Support infrastructure) are consistent with
those of the approved mine operations.

The Development Envelope of
112ha comprises disturbance of
approximately 8ha from
previous mineral exploration
activities.

The Mine Closure Plan outlines certain environmental
management and monitoring actions for mine closure,
which, for the Proposal, will address:

o Environmental
Protection Bulletin
#19: EPA
Involvement in
Mine Closure (EPA
2013b)

o

Legal obligations and commitments;

o

Stakeholder consultation;

o

Post-mining land use;

o

Mine closure objectives, closure actions and
implementation mechanisms;

o

Completion criteria;

o

Risk assessment;

o

Mine closure monitoring and mine closure
data; and

o

Financial provisions.

After consideration of the potential effect of the Proposal
with regard to rehabilitation and closure actions, and the
management proposed, the Proposal is not expected to
result in a significant detrimental effect associated with
rehabilitation and closure. Accordingly, the EPA’s
objective for the preliminary key environmental factor of
“Rehabilitation and Closure” can be met.
Offsets

EPA Objective:
To counterbalance
any significant

Not applicable

The Environmental Offsets Template has been
completed for all preliminary factors and is
attached in Appendix 9.

Consistent with the environmental offsets framework for
Darwinia masonii applying to the approved Extension Hill
current mining operations (WA Minister for Environment
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Offsets (EPA 2014c)

ENVIRONMENTAL EFFECT
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The abundance and distribution of Darwinia
masonii is well recorded because of detailed
population census work conducted by Eco
Logical in 2014. The Development Envelope
coincides with records of this species and
Lepidosperma gibsonii. The Proposal will increase
the cumulative effect on the Darwinia masonii
population by approximately 6%, from 17%
(currently approved) to 22%1. The remaining 78%
of the Darwinia masonii population would not be
affected approved or proposed as they occur
outside Development Envelopes. The effect of
the Proposal is not predicted to change the
threat category of ‘Vulnerable’ currently
applying to Darwinia masonii under the criteria of
the International Union for the Conservation of
Nature (IUCN) (2012a) (Globe Environments 2015;
Appendix 5). Predicted effects and cumulative
impacts to other taxa such as native fauna,
Lepidosperma gibsonii and vegetation are not
predicted to result in a significant residual
environmental impact.

2007), environmental offsets for the Proposal are
separately proposed and generally based upon:

Whilst the current threat category is not
expected to change, the effect to Darwinia
masonii may still be considered as a residual
environmental impact; for which a consideration
of environmental offsets may be applicable.

o

Direct offset: Re-establishment and/or
translocation within the Mt Gibson Ranges of
Darwinia masonii individuals from Iron Hill and
Iron Hill South ($300,000 in total over a five year
period being two nominal years of mining and
then three years post-mining); and

o

Indirect offset: Financial contribution to DPaW
to coordinate the management of Darwinia
masonii and contribute towards the
implementation of the Darwinia masonii
Recovery Plan ($220,000 in total over a period
of two nominal years of mining).

The most appropriate way to offset the residual
environmental effect of the Proposal on the species is to
apply and build upon the established framework of
research and management of the Darwinia masonii
population. The proposed environmental offsets will
progress knowledge and management by seeking to
establish new individuals of Darwinia masonii to offset the
number of representative individuals directly removed by
the Proposal. Translocation of individuals is proven for the
species at the Mt Gibson ranges. The EPA’s objectives for
the key integrating factor of ‘Offsets’ can be met with
the proposed direct offsets as a counterbalance the
residual environmental effect of the Proposal to parts of
the Darwinia masonii.

THEME: Other Factors
Hydrological
Processes

1

EPA Objective:
To maintain the
hydrological regimes
of groundwater and
surface water so that
existing and potential

Surface drainage within the
broader area in which the Mt
Gibson Ranges is situated is
characterised by ephemeral
flows following rainfall, with
surface water drainage

The Proposal is not situated within or near a
surface water feature. The small unnamed clay
pan approximately 650m south-east of the
Proposal is typically dry and covered in
vegetation (ephemeral). The Proposal is not
expected to result in any changes to surface

The potential effect of the Proposal to groundwater
hydrogeological and surface hydrological processes will
be managed by:
o

Mine pit operations above the level of the
water table; and

o

Groundwater abstraction being undertaken in

Percentages adjusted for rounding
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uses, including
ecosystem
maintenance, are
protected (EPA
2015b)

towards numerous salt lakes. A
small unnamed salt lake occurs
approximately 650m south-east
of the Proposal, which is
typically dry and covered in
vegetation. The larger Lake
Moore and Mongers Lake
located approximately 25km
east and 40km west of the
Proposal, respectively. The salt
lakes are typically dry, only
containing surface water
following significant rainfall
events.

water flows that could potentially affect
ephemeral volumes of water draining to this clay
pan. Accordingly, the Proposal is not expected
to affect surface water.

EPA Guidance:
o Position Statement
#4: Environmental
Protection of
Wetlands (EPA
2004d)

The groundwater at the Mt
Gibson Ranges varies from fresh
to brackish (Rockwater 2005),
with the water table at an
elevation of approximately
310mAHD (MGM 2015;
unpublished data).
Groundwater Licence
GWL166067 (DoW 2013) has
been granted by DoW under
the Rights in Water and
Irrigation Act 1914 (WA) for
groundwater abstraction
associated with the approved
mine operations.
Heritage

EPA Objective:
To ensure that
historical and cultural
associations, and
natural heritage, are
not adversely
affected (EPA 2015b)
EPA Guidance:
o Guidance
Statement #41:

The Mid-west Region has a welldocumented history of both
Aboriginal and European
heritage, with the heritage
values identified by surveys
documented on
Commonwealth, State and
local heritage registers.

The groundwater level within the area of the
Proposal has been recorded at an elevation
approximately 310mAHD (MGM unpublished
data). Mining beneath the level of the water
table will not occur as part of this Proposal.
Groundwater Licence GWL166067 (DoW 2013)
granted by DoW under the Rights in Water and
Irrigation Act 1914 (WA) will provide sufficient
water allocation for the groundwater abstraction
required for the Proposal. As a result of the
anticipated low groundwater volumes, the effect
of the Proposal to groundwater hydrological
processes is not considered to be significant.

The Proposal does not coincide within any
‘Registered Site’ of Aboriginal Heritage under the
Aboriginal Heritage Act 1972 (WA) (DAA 2014a).
The Proposal coincides with DAA record 25293
‘Extension Hill’, which is an ‘other heritage places’
data record held by the Department of
Aboriginal Affairs (DAA) (DAA 2014b, 2014c).
Further consultation with DAA and native title
claimants may be necessary to determine if DAA
record 25293 is of Aboriginal heritage
significance (or not), and consequently, whether

MANAGEMENT & OUTCOMES
accordance with Groundwater Licence
GWL166067 (DoW 2013) regulated by DoW
under the Rights in Water and Irrigation Act
1914 (WA).
Implementation of actions under the GWL would control
the potential effect of the Proposal to hydrological
processes of groundwater or surface water.
In consideration of the potential effect of the Proposal to
hydrological processes and the management actions
proposed, the Proposal is not expected to result in a
significant detrimental effect to the hydrological regimes
of groundwater or surface water, its environmental
quality or its existing or potential uses (including
ecosystem maintenance). Accordingly, the EPA’s
objective for the environmental factor of ‘Hydrological
Processes’ can be met.

The potential effect of the Proposal to heritage values will
be managed by adherence to:
o

Aboriginal Heritage Act 1972 (WA) as regulated
by DAA and the Minister for Aboriginal Affairs;

o

Native Title Act 1993 (C’th);

o

Heritage of Western Australia Act 1990 (WA);
and

o

Implementation of site-based Indigenous
heritage protocols and applicable section 18
consents.
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consent (approval) under s18 of the Aboriginal
Heritage Act 1972 (WA) is necessary.

Implementation of the above management actions
would manage potential effects of the Proposal to
heritage values.

The Proposal also occurs in proximity to the DAA
record 21626 ‘Iron Hill 1’, which is held by DAA
(DAA 2014b, 2015), notified by the Badimia
People for a small artefact/scatter. DAA record
21626 is not considered to be significant in
context with the regional archaeology of the
central Murchison region (Tehnas 2010). As this
record is beyond the boundary of the Iron Hill
Development Envelope, no effect to DAA record
21626 is expected. Further consultation with DAA
on the DAA record 21626 may also be
undertaken in relation to salvage of materials.

In consideration of the potential effect of the Proposal to
heritage and the management actions proposed, the
Proposal is not predicted to result in a significant
detrimental effect to heritage values. Accordingly, the
EPA’s objective for the factor of ‘Heritage’ can be met.

The Development Envelope does not coincide
with any area of determined Native Title under
the Native Title Act 1993 (C’th) (NNTT 2014a). The
Proposal coincides with a registered application
for Native Title for the Badimia People (NNTT
2014a, 2014b) and an unregistered application
for Native Title for Badimia #2 (NNTT 2014a,
2014c).
The Proposal does not coincide with any
European heritage record on the State Register
of Heritage Places maintained by the Heritage
Council of Western Australia under the Heritage
of Western Australia Act 1990 (WA) (HCWA 2014).
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The Proposal
1.1 The Proponent

The Proponent for the Iron Hill Deposits Proposal is:
Mount Gibson Mining Limited (ACN 074 575 885)
Level 1
2 Kings Park Road
WEST PERTH WA 6005
PO Box 55
WEST PERTH WA 6872
Telephone: (08) 9426 7500
Fax: (08) 9485 2305
Website: www.MtGibsonIron.com.au
The Proponent’s contacts for the Iron Hill Deposits Proposal are:
Mr Troy Collie
Project Director - Environment Approvals
Mount Gibson Mining Limited
Telephone: (08) 9426 7500 / 0437 816 209
Fax: (08) 9485 2305
Email: Troy.Collie@MtGibsonIron.com.au

Mount Gibson Mining Limited (MGM) is a supplier of Western Australian iron ore with mine operations at
the Mt Gibson Ranges (Extension Hill mine) and Tallering Peak1 in the Mid-west Region, and at Koolan
Island in the Kimberley. MGM is a wholly-owned subsidiary of Mt Gibson Iron Limited (MGX).
The mine operations are undertaken in accordance with MGM’s Environmental Policy (MGX 2012;
Appendix 2). The Environmental Policy outlines MGM’s overarching objectives of environmental
protection and continual improvement in environmental performance.
The Environmental Policy is implemented at Extension Hill mine through MGM’s Environmental
Management Plan (EMP) (MGM & EHPL 2008a) which outlines the management of key environmental
aspects for the approved mine operations. The EMP has previously been subject to review and
approval by the Environmental Protection Authority (EPA) under the provisions of the Environmental
Protection Act 1986 (WA) (EPA 2008a) to apply appropriate industry standards for environmental
protection. Implementation of the EMP is audited both internally and by OEPA for compliance and to
identify any changes necessary to achieve improved environmental outcomes.
Mine closure for the approved mine operations is undertaken in accordance with a Mine Closure Plan
(MCP) (MGM 2015a; Appendix 4). The MCP has been prepared consistent with the DMP and EPA
(2011) document Guidelines for Preparing Mine Closure Plans, and has been submitted to DMP for
approval.

1

The Tallering Peak mine operations commenced mine closure in 2014.
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1.2 Approved Mine Operations
The Mt Gibson Ranges are located in the Mid-west Region of Western Australia, approximately 270
kilometres east-south-east of Geraldton and 290km north-north-east of Perth.
In 2007, environmental approval was granted for mine operations at the Mt Gibson Ranges
Environmental Protection Act 1986 (WA) (WA Minister for Environment 2007). The environmental
approval followed an environmental assessment of the mine operations, as outlined within ATA (2006a)
and EPA (2006a). The location and extent of the approved mine operations are identified by Figure1-1
and Figure 1-2.
The approved mine operations comprise both hematite ore and magnetite ore mining operations at
the Extension Hill Deposit. The hematite ore mining operations commenced development in 2010 and
are managed by MGM. The magnetite ore mining operations have yet to commence, and are
managed by Extension Hill Pty Ltd (EHPL).
For the hematite ore mining operations, the mined ore is crushed and screened on-site, transported by
road approximately 85km west to Perenjori, then transported by rail approximately 240km north-west to
the Port of Geraldton where the ore is exported to international customers.
The hematite ore mining operations are currently mining the Extension Hill Deposit, with the mine
operations producing approximately 3.5 million tonnes per annum (Mtpa) of ore and employing
approximately 100 personnel. All mined ore is currently exported to international customers in China.
The approved mine operations generate a direct gross economic benefit of approximately A$270
million per year within the Western Australian economy, of which approximately A$21 million per year is
paid to the State of Western Australia in mineral royalties and A$17 million per year is paid to the
Commonwealth of Australia in taxation (MGX 2013).

1.3 Iron Hill Deposits Proposal
The Iron Hill Deposits are located immediately south of the approved mine operations at the Mt Gibson
Ranges, and contains an estimated 5-7 million tonnes of high-grade hematite ore, with a gross
economic value of approximately A$370 million in mid-2015. MGM proposes to continue the existing
mining operations to include development of the Iron Hill Deposits (‘the Proposal’).
The Proposal would be a southerly development to the approved mine operations, being 112ha1
comprising:
(a) mine pits (pits at Iron Hill and Iron Hill South);
(b) waste rock landform; and
(c) support infrastructure.
The location and extent of the Proposal is identified by Figure 1-1 to Figure 1-4. The key characteristics
of the Proposal are identified by Table 1-1.
Development of the Proposal has been scheduled to commence from 2016. The Proposal will be
integrated into the operation of the approved mine operations and will extend the operational minelife of the hematite ore mining operations by approximately two years.
Implementation of the Proposal will occur in accordance with the environmental management
measures applying to the approved mine operations, which includes:
(a) Environmental Policy (MGX 2012; Appendix 2);
(b) Environmental Management Plan (Appendix 3); and
Note that the Development Envelope covers an area of 111.4ha; however for the purposes of this assessment, it
has been rounded to 112ha when referred to in the text.
1

2

Mt Gibson Range Mine Operations - Iron Hill Deposits
Environmental Impact Assessment

Mount Gibson Mining Limited
November 2015

(c) Mine Closure Plan (MGM 2015a; Appendix 4).
Note for the purpose of the Proposal, pits and infrastructure at Iron Hill and Iron Hill South are jointly
known as Iron Hill deposits.
A description of the infrastructure components of the Proposal is provided below.
Table 1-1: Key Characteristics of the Proposal. The key characteristics of the Proposal are identified, consistent with
the
approach
SUMMARY OF THE PROPOSAL
outlined by
EPA

PROPOSAL TITLE

Mt Gibson Mine Operations - Iron Hill Deposits

PROPONENT NAME

Mount Gibson Mining Limited

SHORT DESCRIPTION

The Proposal is for the mining of the Iron Hill Deposits,
located at the Mt Gibson Ranges approximately 270km
east-south-east of Geraldton, in the Shire of Yalgoo,
Western Australia. The Proposal includes mine pits, waste
rock landform and Support infrastructure.

(2012b).

PHYSICAL ELEMENTS
DOMAIN

LOCATION

AREA OF DOMAIN

Mine pits

Figure 1-4

30ha (Clearing no
more than 30ha within
a 112ha Development
Envelope)

Waste rock landform

Figure 1-4

45ha (Clearing no
more than 45ha within
a 112ha Development
Envelope)

Support infrastructure

Figure 1-4

37ha (Clearing no
more than 37ha within
a 112ha Development
Envelope)
Total

112ha

Abbreviations: ha = hectares
All values stated are maximum values.

1.3.1

Mine Pits

Mining will be undertaken by the standard open-pit mining methods of drilling, blasting and
excavation, with mining occurring within two mine pits. The mine pits are expected to yield an
estimated 5-7Mt of high-grade hematite ore grading 60% Fe.
The mine pit domain will occupy an area of 30ha, of which approximately 4ha (13%) of vegetation has
previously been cleared by approved mineral exploration activities which commenced in the 1960’s. A
total of 20ha of the mine pit domain will be excavated. Within the 30ha area, one mine pit will be
positioned on an area referred to as Iron Hill, measuring dimensions of approximately 800m in length
and 250m in width, with mining undertaken between the elevations of approximately 420m to
305mAHD. The second mine pit will be positioned on an areas referred to as Iron Hill South, measuring
dimensions of 250m in length and 250m in width, with mining undertaken between the elevations of
approximately 370mAHD to 300mAHD. The design for the area of the mine pits incorporates a set-off of
approximately 10m from the crest.
The groundwater level within the area of the Proposal has been recorded at an elevation
approximately 310mAHD (MGM unpublished data). Mining beneath the level of the water table will
not be required as part of the Proposal.
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The waste rock to be excavated from the mine pit positioned on Iron Hill has been characterised as
non-saline, non-acid forming and having a low potential for metalliferous drainage (SRK 2014). The
waste rock to be excavated from the mine pit at Iron Hill South (equating to approximately 20% of the
total waste rock volume of the Proposal) has not been fully geochemically characterised, however
geochemical characterisation has been conducted on whole rock elements used in the evaluation of
the iron ore mineral resource from both proposed mine pits. The waste rock would be consistent with
the geochemical content results presented in SRK (2014) as a result of the congruous geology through
Iron Hill (refer Section 3.4 Mine Closure). The excavated waste rock will be disposed of to the waste
rock landform (refer to Section 1.3.2 Waste Rock Landform, below).
The regional geology of the Mt Gibson Ranges has previously been described by MGM (2015a). The Mt
Gibson Ranges form part of the Retaliation Belt, which contains successions of mafic volcanics and a
sedimentary sequence dominated by ironstone and chert, with subordinate felsic tuff and
agglomerate, and semipelitic schist. The geology of the Mt Gibson area consists of a sequence of
Archaean sediments and volcanics (MGM 2015a). The approved Extension Hill mining operations have
also undertaken broad scale characterisation of the physical properties of the waste rock being
excavated and currently placed in the approved Waste Rock Landform (Landloch 2012).
Whilst, the physical properties of the rock to be mined at Iron Hill may undergo similar physical
characterisation upon commencement of mining operations, due to the congruous nature of the
regional geology, there is high confidence the waste rock to be mined from Iron Hill will be very similar
to that at Extension Hill. Due to common lithologies, the waste rock at Extension Hill, and therefore Iron
Hill, is likely to be moderately rocky but will contain an amount of fine grained materials and a
combination of the rocky component with the latter being useful for providing armouring when
rehabilitating waste rock landforms (Landloch 2012). This has been considered when developing
techniques for Rehabilitation and Mine Closure (Section 3.4).
At mine closure, the mine pits will be retained as an open mine void. The mine pit will not be
revegetated as the consolidated rock substrate and pit walls will not be conducive to plant growth or
soil retention, with the steep sides also limiting safe rehabilitation practices by personnel and machines.
As outlined by DMP (1997) and the Mines Safety and Inspection Regulations 1995 (WA), it will be
necessary to control potential inadvertent access to the mine pits following the completion of mining.
Accordingly, post-mining safety abandonment bunding will be installed in locations including across
the mine roads leading to the mine pits. For other areas surrounding the mine pit, inadvertent access
will be restricted through the natural steep topography and vegetation on the northern and eastern
sides and by the elevated waste rock landform on the southern and western sides.
Mine Closure for the mine pits will be undertaken in accordance with the Mine Closure Plan (MGM
2015a; Appendix 4) which, consistent with Guidelines for Preparing Mine Closure Plans (DMP & EPA
2015), would be updated or a separate MCP developed applying to the Iron Hill Deposits.

1.3.2

Waste Rock Landform

Waste rock excavated from the mine pits will be placed within a dedicated a waste rock landform.
The waste rock landform will occupy an area of approximately 45ha, of which approximately 3ha (6%)
has previously been cleared by approved mineral exploration activities. The waste rock landform will
be of approximate dimensions of 1,300m in length and 450m in width.
The waste rock landform will be constructed to an elevation of approximately 370mAHD. The waste
rock landform design is based upon 10-20m lifts, 150 angle batters and 10m berms, achieving an overall
design angle of approximately 130. For comparison, the elevation and slope will be less than the
360mAHD and 180 waste rock landform design for the approved mine operations. The 370mAHD
elevation of the waste rock landform will be less than the 445mAHD elevation peak of the other ridge
tops of the Mt Gibson Ranges.
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The waste rock landform design is such that it can be expected to conceptually meet a 1:100 year
Annual Recurrence Interval (ARI) for rainfall, noting that placement of suitable face rock material and
revegetation during mine operations will be necessary to achieve this outcome. For additional control
of drainage and to minimise the potential risk of erosion, the berms will include a nominal 50 back-slope
and the upper level will be concave with a bunded perimeter; both of which will ensure the waste rock
landform is internally draining (not water-shedding).
Consistent with the approved mine operations, the Iron Hill waste rock landform may also be used for
the controlled disposal of wastes. The types and volume of wastes to be disposed of are expected to
be small, and proportionally similar to the approved mine operations. The landfill will be subject to a
Licence through the Department of Environmental Regulation (DER) in accordance with the
Environmental Protection Act 1986 (WA) (refer Section 1.10 Government Assessment and Approval
Processes).
As outlined by Section 1.3.1 Mine Pits above, the waste rock to be disposed of to the waste rock
landform is expected to be non-saline, non-acid forming and having a low potential for metalliferous
drainage, consistent with the results outlined by SRK (2014).
At mine closure, the waste rock landform will be rehabilitated with native vegetation of local
provenance. Stockpiled rehabilitation materials (topsoil, subsoil and vegetation – refer to Section 1.3.3
Support Infrastructure below) will be returned to provide a growth media for the rehabilitation works,
and to assist with attaining a stable post-mining landform for future land use. Soil characterisation
investigations indicate there will be sufficient surficial soil materials available for rehabilitation of the
waste rock landform (Outback Ecology 2014).
Mine Closure for the waste rock landform will be undertaken in accordance with the Mine Closure Plan
(MGM 2015a; Appendix 4) which, consistent with Guidelines for Preparing Mine Closure Plans (DMP &
EPA 2015), would be updated or a separate MCP developed applying to the Iron Hill Deposits.

1.3.3

Support Infrastructure

Conventional mining support infrastructure will occupy an area of 37ha, of which approximately 2ha
(5%) has previously been cleared by approved mineral exploration activities. The support infrastructure
may include:
(a) rehabilitation stockpiles (vegetation, topsoil and subsoil for post-mining rehabilitation);
(b) internal mine roads;
(c) water storage dams;
(d) administration facilities;
(e) fuel storage; and
(f)

workshop and maintenance facilities.

At mine closure, all above-ground support infrastructure will be removed.
The stockpiled rehabilitation materials (topsoil, subsoil and vegetation) will be returned to provide a
growth media for rehabilitation with native vegetation of local provenance to restore environmental
values. Soil characterisation investigations indicate there will be sufficient surficial soil materials
available for rehabilitation of the support infrastructure area (Outback Ecology 2014).
There is a series of earthen tracks within the wider Mt Gibson Ranges which pre-date EHPL or MGM and
those tracks are currently utilised for monitoring and management activities associated with the
approved mining operations at Extension Hill. Access for monitoring and management activities
associated with mining will be met by access on existing tracks.
Mine Closure for the support infrastructure will be undertaken in accordance with the Mine Closure Plan
(MGM 2015a; Appendix 4) which, consistent with Guidelines for Preparing Mine Closure Plans (DMP &
EPA 2015), would be updated or a separate MCP developed applying to the Iron Hill Deposits.

5

Figure 1-1 Regional Location of the Mt Gibson Ranges. The Mt Gibson Ranges are located in the Mid-west Region of Western Australia, positioned approximately 270 kilometres
6
east-south-east of Geraldton and 290km north-north-east of Perth.

Figure 1-2: Location of the Proposal. The Development Envelope of the Iron Hill Proposal is shaded in yellow. The area of the approved mine operations is shaded in green. The
7
current footprint of the approved mine development is also visible as a subset of the larger approved MS753 development envelope.

Figure 1-3: Arrangement of Hilltops near Iron Hill at the Mt Gibson Ranges.
8

Figure 1-4: Proposal Infrastructure Domains. The Proposal infrastructure domains are identified by the yellow polygons, and include mine pits (30ha), a waste rock landform (45ha)
and support infrastructure (37ha).
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1.4 Existing Infrastructure and Facilities
The existing infrastructure and facilities at the approved mine operations include a mine pit, a waste
rock landform, ore stockpiles, rehabilitation stockpiles (vegetation, topsoil and subsoil for post-mining
rehabilitation), ore processing facilities, administration and workshop facilities, mine roads, water and
wastewater treatment facilities, water dams, power generation facilities, chemical and hydrocarbon
and explosive storage facilities, waste management facilities, and a mine camp. The existing
infrastructure and facilities do not form part of this Proposal as they have previously been assessed and
approved under separate statutory processes. Whilst not forming part of the Proposal, the existing
infrastructure and facilities will continue to be used to the extent necessary under their existing
approvals in order to support the development and operation of the Iron Hill Deposits Proposal.

1.5 Mitigation Hierarchy
As outlined by EPA (2015a; 2015c), assessment of the Proposal should include consideration of the
‘Mitigation Hierarchy’. The Mitigation Hierarchy comprises sequential steps that seek to alleviate the
environmental effects of an action as far as practicable, being to:
(a) Avoid;
(b) Minimise;
(c) Rehabilitate; and
(d) Offset
A summary of the steps taken for the Proposal in accordance with the Mitigation Hierarchy is provided
below.

1.5.1

Avoid

Avoidance measures seek to prevent or change the potential environmental effects of an action
before they occur. As an example, avoidance measures may include adjusting the location, scope
and/or timing of an action.
As many of the recorded environmental values occur broadly across the length of the Mt Gibson
Ranges, there has been limited ability to actively avoid environmental values, with minimisation then
being the key measure (refer to Section 1.5.2 Minimise below). Whilst noting this, the Proposal design
has resulted in avoidance of a variety of recorded environmental values, which include:
(a) Rare Flora taxa Eucalyptus synandra (Vulnerable/Rare Flora);
(b) Priority flora taxa Acacia cerastes (P1), Allocasuarina tessellata (P1), Chamelaucium
sp. Yalgoo (P1), Grevillea scabrida (P3), Micromyrtus trudgenii (P3), Podotheca
uniseta (P3) and Persoonia pentasticha (P3);
(c) A total of 55 of the mapped vegetation units within the Mt Gibson Ranges;
(d) Fauna habitat containing records of the Specially Protected Fauna taxa Egernia
stokesii badia;
(e) Fauna habitat containing records of the Migratory Species Merops ornatus (Rainbow
Bee-eater); and
(f)

Fauna habitat containing records of the Priority 4 fauna taxa Aganippe castellum
(Tree Stem Trapdoor Spider).

An assessment of the flora values of the Mt Gibson Ranges and the environmental effect of the
Proposal are described in Section 3.1 Flora and Vegetation.
An assessment of the fauna values of the Mt Gibson Ranges and the environmental effect of the
Proposal are described in Section 3.2 Fauna.
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Minimise

Minimisation measures seek to reduce the duration, intensity, extent and/or likelihood of environmental
effects of an action where such values cannot be completely avoided. As an example, minimisation
measures may include adjusting the location, scope or timing of an action so as to result in a reduction
in the environmental effect.
During mine planning, MGM has considered mine layouts that seek to minimise the environmental
effect of the Proposal. Firstly, MGM has modified the Development Envelope to restrict the spatial
extent necessary for Proposal implementation. Secondly, MGM has modified the Proposal by seeking
to utilise existing approved infrastructure and facilities as far as practicable (refer Section 1.4 Existing
Infrastructure and Facilities) to minimise the spatial area required for the Proposal:
The mine planning layout has resulted in minimisation of potential effects of the Proposal to a variety of
recorded environmental values, which include:
(a) Rare Flora taxa Darwinia masonii and Lepidosperma gibsonii;
(b) Mapped native vegetation units;
(c) The Priority 1 PEC ‘Mount Gibson Range vegetation complexes (banded ironstone
formation)’;
(d) Habitat for the Specially Protected Fauna taxa Egernia stokesii badia (Western Spinytailed Skink), Cacatua leadbeateri (Major Mitchell’s Cockatoo), Falco peregrinus
(Peregrine Falcon), Idiosoma nigrum (Shield-backed Trapdoor Spider) and Leipoa
ocellata (Malleefowl).
(e) Potential fauna habitat of the Migratory Species Merops ornatus (Rainbow Beeeater); and
(f)

Potential fauna habitat of the Priority 4 fauna taxa Aganippe castellum (Tree Stem
Trapdoor Spider).

An assessment of the flora values of the Mt Gibson Ranges and the environmental effect of the
Proposal are described in Section 3.1 Flora and Vegetation.
An assessment of the fauna values of the Mt Gibson Ranges and the environmental effect of the
Proposal are described in Section 3.2 Fauna.
During implementation of the Proposal, the potential environmental effects of the Proposal will be
minimised through implementation of the Iron Hill Environmental Management Plan (EMP) (Appendix 3),
which is based on the approved existing operations EMP (MGM & EHPL 2008). This EMP is considered to
be appropriate for application to the Proposal due to the environmental and operational similarities
with the approved mine operations.

1.5.3

Rehabilitate

Rehabilitation measures seek to restore environmental values following an action. As an example,
rehabilitation measures may include restoration of soils and vegetation following an action.
The rehabilitation works for the Proposal will be undertaken in accordance with the Mine Closure Plan
(MGM 2015a; Appendix 4) which, consistent with Guidelines for Preparing Mine Closure Plans (DMP &
EPA 2015), would be updated or a separate MCP developed applying to the Iron Hill Deposits.
At mine closure, following removal of infrastructure, the areas of the waste rock landform and the
support infrastructure will be rehabilitated with native vegetation of local provenance (noting that
rehabilitation of the mine pits area will not be possible, as outlined by Section 1.3.1 Mine Pit). The
rehabilitation works will include on-contour ripping of compacted areas and the respreading of
stockpiled rehabilitation materials (vegetation, topsoil and subsoil). The rehabilitation works will be
undertaken to meet rehabilitation completion criteria consistent with that applying to the approved
mine operations through the Mine Closure Plan (MGM 2015a; Appendix 4). The rehabilitation works will
seek to restore many of the environmental values of the Development Envelope.
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Offset

Environmental offsets are measures that seek to counterbalance any significant residual environmental
impacts that may arise from an action, after appropriate avoidance, minimisation and rehabilitation
measures have been taken. In principle, an environmental offset should be related to the significant
residual environmental impact, and should seek to achieve a measurable conservation outcome(s).
As an example, where a significant residual environmental impact relates to a flora or fauna taxon, an
environmental offset should seek to achieve a measurable conservation outcome(s) for that flora or
fauna taxon. Environmental offsets correspond to the EPA’s key integrating factor of ‘Offsets’.
As outlined by Sections 3.1 Flora and Vegetation and Section 3.5 Offsets, the key integrating factor of
‘Offsets’ may be applicable to the environmental effect of the Proposal to the Rare Flora taxon
Darwinia masonii. Whilst the effect to Darwinia masonii is not expected to change the threat category
under the IUCN (2012a) criteria (as outlined by Globe Environments 2015; Appendix 5), the proposed
removal of a proportion of the Darwinia masonii population by the Proposal may still be considered a
significant residual effect, and for which a consideration of environmental offsets may be applicable.
The proposed environmental offsets for the Proposal in relation to Darwinia masonii are described within
Section 3.5 Offsets.
As outlined by Section 3.5 Offsets, environmental offsets are not considered to be applicable to other
flora and vegetation values for the preliminary key environmental factor of ‘Flora and Vegetation’, or
applicable to the preliminary key environmental factors of ‘Terrestrial Fauna’, ‘Subterranean Fauna’, or
‘Landforms’, or the key integrating factor of ‘Rehabilitation and Decommissioning’.

1.6 Principles of Environmental Protection
The Environmental Protection Act 1986 (WA) identifies its objective as to protect the environment
having regard to the ‘Principles of Environmental Protection’. The Principles of Environmental Protection
are contained within s4A of the Environmental Protection Act 1986 (WA) and described in EPA (2004b).
The Proposal aligns to the Principles of Environmental Protection as outlined by Table 1-2.
Table 1-2 Principles of Environmental Protection. Column 1 identifies the Principles of Environmental Protection.
Column 2 provides an assessment of how the Proposal aligns to the Principles of Environmental Protection.
PRINCIPLES OF ENVIRONMENTAL PROTECTION

THE PROPOSAL

The Precautionary Principle
Where there are threats of serious or irreversible
damage, lack of full scientific certainty should not be
used as a reason for postponing measures to prevent
environmental degradation.
In the application of the precautionary principle,
decisions should be guided by —
(a) careful evaluation to avoid, where practicable,
serious or irreversible damage to the
environment; and
(b) an assessment of the risk-weighted
consequences of various options.

The environmental values of the Mt Gibson Ranges have been
documented by environmental surveys undertaken over a
period of nearly two decades, including the area of the
Proposal. These environmental surveys assist to provide certainty
as to the environmental values present so as to be able to
quantify the potential environmental effect of the Proposal.
With specific regard to the Rare Flora taxon Darwinia masonii, the
recent population census (Eco Logical 2015a) provides a high
level of certainty as to the spatial distribution, abundance and
age structure of the Darwinia masonii population to enable an
informed assessment of the effect of the Proposal. Monitoring of
the health of the Darwinia masonii population during the
operation of the approved mine operations (Astron 2014; MGM
& EHPL 2014a) has indicated the Proposal is unlikely to have an
environmentally significant indirect effect to this taxon.

The principle of intergenerational equity
The present generation should ensure that the health,
diversity and productivity of the environment is
maintained or enhanced for the benefit of future
generations.

The Proposal incorporates mine closure (including rehabilitation)
actions to restore the health, diversity and productivity of the
environment for the post-mining benefit of future generations.
Mine closure for the Proposal will be undertaken in accordance
with the Mine Closure Plan (MGM 2015a; Appendix 4) which
would be updated or a separate MCP developed applying
specifically to the Iron Hill Deposits. .
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The principle of conservation of biological diversity
and ecological integrity
Conservation of biological diversity and ecological
integrity should be a fundamental consideration.

The environmental values of the Mt Gibson Ranges have been
documented by environmental surveys undertaken over a
period of nearly two decades, including the area of the
Proposal. These environmental surveys assist to provide certainty
as to the environmental values present so as to be able to
quantify the potential environmental effect of the Proposal.
With specific regard to the Rare Flora taxon Darwinia masonii, the
recent population census (Eco Logical 2015a) provides a high
level of certainty as to the spatial distribution, abundance and
age structure of the Darwinia masonii population to enable an
informed assessment of the effect of the Proposal. Monitoring of
the health of the Darwinia masonii population during operation
of the approved mine operations (Astron 2014; MGM & EHPL
2014a has indicated the Proposal is unlikely to have a significant
impact to this taxon.

Principles relating to improved valuation, pricing and
incentive mechanisms
(a) Environmental factors should be included in the
valuation of assets and services.
(b) The polluter pays principle — those who
generate pollution and waste should bear the
cost of containment, avoidance or abatement.
(c) The users of goods and services should pay
prices based on the full life cycle costs of
providing goods and services, including the use
of natural resources and assets and the ultimate
disposal of any wastes.
(d) Environmental goals, having been established,
should be pursued in the most cost effective
way, by establishing incentive structures,
including market mechanisms, which enable
those best placed to maximise benefits and/or
minimise costs to develop their own solutions and
responses to environmental problems.

Costs associated with the Proposal - including the provision of
environmental personnel and implementation of the EMP - will be
borne exclusively by MGM. Funding for these costs will be
obtained through the revenue generated by sale of the
extracted ore product to MGM’s international customers.
The environmental effect of the Proposal has been minimised to
the lowest practicable extent whilst still achieving MGM’s
resource development goals.
Further reductions to the environmental effect of the Proposal, if
identified, will be implemented where practicable. MGM’s
commitment to continual improvement is reflected in MGM’s
Environmental Policy (MGX 2012; Appendix 2), and MGM’s
continued statutory compliance with the environmental
approvals and the Environmental Management Plan (Appendix
3) and Mine Closure Plan (MGM 2015a; Appendix 4)
demonstrated through implementation of the approved mine
operations.

The principle of waste minimisation
All reasonable and practicable measures should be
taken to minimise the generation of waste and its
discharge into the environment.

The mass of waste rock to be extracted from the mine pits has
been minimised during mine planning to minimise the
excavation, handling and disposal of waste rock to the
environment. All other wastes generated will be managed in
accordance with the applicable regulatory standards applying
to the approved mine operations.

1.7 Consideration of Alternatives
A number of alternatives in relation to the Proposal have been considered by MGM, as outlined below.

1.7.1

No Development

A ‘no development’ alternative for Proposal has been considered by MGM.
alternative would have alternate environment, social and economic effects.

A no development

With regard to potential environmental effects, no development would retain the current
environmental values of the Development Envelope. As outlined within this EIA-PER document, MGM
considers that, subject to implementation of the environmental management procedures for the
approved mine operations, and implementation of MGM’s environmental commitments (refer Section
5 Commitments), the Proposal can be appropriately managed to meet EPA’s objectives for the
preliminary key environmental factors.
With regard to potential social and economic effects, no development would result in lost economic
benefits of taxation and royalty payments to Commonwealth and State Governments, and lost social
benefits of employment opportunities and economic activity within the broader region encompassing
the Shire of Yalgoo, Shire of Perenjori and the City of Greater Geraldton (refer to Section 1.2 Approved
Mine Operations).
Accordingly, a ‘no development’ alternative is not proposed.
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Mine Pit Backfilling

Potential alternatives for the management of waste rock disposal have been considered by MGM. The
potential alternatives considered include waste rock disposal by backfilling to the existing mine pit at
the approved mine operations, and backfilling between the mine pits for the Proposal. As the geology
of the Mt Gibson Range is hematite ore mineralisation overlying magnetite ore mineralisation,
backfilling would result in a sterilisation of magnetite mineralisation of potentially significant economic
value. No authority is held by MGM to sterilise the magnetite mineralisation, with the magnetite of the
Mt Gibson Ranges being the property of the State of Western Australia, and with the rights to the
magnetite mineralisation held by EHPL as the tenement holder.
Accordingly, mine pit backfilling is not proposed.

1.7.3

Waste Rock Landform Design

Potential alternatives for the design of the waste rock landform have been considered by MGM. The
waste rock landform design selected for the Proposal is based upon 150 angle batters on 10m-20m lifts,
with 10m berms, achieving an overall design angle of approximately 13 0. For comparison, the
approved waste rock landform design for the Extension Hill Deposit is approximately 180.
Gentler design angles can be expected to provide for improved rehabilitation success, however, result
in a greater spatial area being required. Steeper angles reduce the spatial area required, however,
may potentially result in poorer rehabilitation outcomes.
The gentler 130 angle design for the waste rock landform was selected by MGM with a view to provide
the Proposal with best prospect for achieving successful rehabilitation. This view also aligns to recent
focus across the Western Australian mining industry for achieving improved mine closure outcomes.
Whilst MGM acknowledges a steeper design option could reduce the spatial area required by the
waste rock landform, in the case of this Proposal, the opportunity to provide improved rehabilitation
outcomes is considered to outweigh any potential environmental benefit of a reduced spatial area.

1.8 Environmental Management
The approved mine operations are undertaken in accordance with an Environmental Management
Plan (EMP) (MGM & EHPL 2008). The EMP has previously been subject to review and approval by EPA
(2008a) under the provisions of the Environmental Protection Act 1986 (WA) to provide appropriate
industry standards for environmental protection.
The EMP includes a risk assessment of the potential environmental effects of the mine operations.
Following from the risk assessment, environmental management actions and controls are identified to
ensure the potential environmental effects are minimised and controlled to an acceptable level.
The EMP forms an integral management component of MGM’s mine operations. Implementation of
the EMP is audited both internally and by OEPA for compliance and to identify any changes necessary
to achieve improved environmental outcomes. The auditing of the EMP is consistent with MGM’s
Environmental Policy (MGX 2012; Appendix 2) to develop, implement and monitor environmental
management plans to achieve environmental targets.
To ensure consistency in environmental protection of the mine operations, MGM has developed an Iron
Hill EMP (Appendix 3) based on the approved EMP (MGM & EHPL 2008) and proposed to apply this to
the Proposal. This EMP is considered to be appropriate for application to the Proposal due to the
environmental and operational similarities with the approved mine operations.
Mine closure for the approved mine operations is outlined within a Mine Closure Plan (MCP)
(MGM 2015a; Appendix 4) which, consistent with consistent with Guidelines for Preparing Mine Closure
Plans (DMP & EPA 2015), would be updated or a separate MCP developed applying to the Iron Hill
Deposits. The MCP has been prepared consistent with the DMP and EPA (2011) document Guidelines
for Preparing Mine Closure Plans, and has been submitted to DMP for approval. It is considered that
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the MCP can be readily adapted for the Iron Hill Deposits within its scope, with the MCP to regulated by
DMP in accordance with the provisions of the Mining Act 1978 (WA).
The Environmental Policy, EMP and MCP support this EIA-PER document for the environmental
assessment for the Proposal and prescribe how the preliminary key environmental factors and key
integrating factors will be managed during mine development, mine operations and mine closure.
Within this EIA-PER document, MGM makes commitments to implement these supporting documents to
ensure that the environmental effects of the Proposal to the preliminary key environmental factors and
key integrating factors are controlled and managed to an acceptable level that meets appropriate
industry standards for environmental protection. Accordingly, assessment of the Proposal should
include consideration of the management actions contained within these supporting documents.

1.9 Environmental Effects, Management and
Outcomes
1.9.1

Factors Assessed

This EIA-PER document has been prepared for the purpose of an environmental assessment of the
Proposal in accordance with s40(2)(b) of the Environmental Protection Act 1986 (WA) at the level of
Public Environmental Review (PER) as outlined by the Environmental Impact Assessment Administrative
Procedures 2012 (EPA 2012a).
This EIA-PER document provides an assessment of the following preliminary key environmental factors
and key integrating factors identified by EPA (2014a, 2015a; 2015b) as relevant to the Proposal:
(a) ‘Flora and Vegetation’ (environmental factor);
(b) ‘Terrestrial Fauna’ (environmental factor);
(c) ‘Subterranean Fauna’ (environmental factor);
(d) ‘Landforms’ (environmental factor);
(e) ‘Rehabilitation and Decommissioning’ (integrating factor); and
(f)

‘Offsets’ (integrating factor).

A summary of the assessment of the preliminary key environmental factors and key integrating factors
for the Proposal, potential environmental effect and proposed management is outlined in Table 1-3.
The assessment of each preliminary key environmental factor and key integrating factor is based on
published literature and field surveys, as appropriate. The information from these sources is summarised
in context with the Proposal. Further detail from this published literature and the field surveys can be
obtained directly from those sources (refer Section 7 References).
For each preliminary key environmental factor and key integrating factor assessed, consideration has
been given to the relevant legislation, guidance documentation and management plans through
which the potential environmental effects of the Proposal can be managed. Where appropriate,
MGM has made commitments to undertake actions to minimise and/or mitigate the potential
environmental effects of the Proposal.
The EMP for the proposed mine operations has been included in Appendix 3 of this EIA-PER document
to outline how MGM proposes to manage the potential effects of the Proposal, with the EMP being
relevant to the preliminary key environmental factors, especially those of ‘Flora and Vegetation’ and
‘Terrestrial Fauna’. The Iron Hill EMP (Appendix 3) is completely based on the approved EMP (MGM &
EHPL, 2008).
The MCP for the approved mine operations has been included in Appendix 4 of this EIA-PER document
to outline how MGM proposes to manage mine closure for the Proposal, with the MCP being relevant
to the preliminary key environmental factor of ‘Rehabilitation and Closure’. The MCP has been
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prepared consistent with the DMP and EPA (2011) document Guidelines for Preparing Mine Closure
Plans, and has been submitted to DMP for approval. That MCP can be readily adapted for the
Proposal as required under the Mining Act 1978 (WA) (currently scheduled for 2017) by a separate MCP
developed applying specifically to the Iron Hill Deposits.
During the assessment of proposals, other factors or matters may be identified as relevant to the
proposal, but are not of significance to warrant further assessment by the EPA, or are impacts that can
be regulated by other statutory processes to meet the EPA’s objectives (Section 1.9.2 Factors Not
Assessed). However in some circumstances, other factors, while not being considered as preliminary
key environmental factors or integrating factors, may require greater emphasis in the PER document.
Two preliminary other environmental factors have been identified by the EPA:
(a) ‘Hydrological Processes’; and
(b) ‘Heritage’
A summary of the assessment of the two preliminary other environmental factors for the Proposal,
potential environmental effect and proposed management is outlined in Table 1-4.
Consultation relevant to the preliminary key environmental factors, key integrating factors and other
factors for the Proposal has been undertaken with a range of Government and community
stakeholders. A summary of this consultation on the Proposal is outlined in Section 4 Stakeholder
Consultation.

1.9.2

Factors Not Assessed

Matters not considered by EPA (2014a; 2015a) as preliminary key environmental factors for the Proposal
have not been subject to a detailed assessment within this EIA-PER document. A summary of these
other environmental factors, the risk of environmental effects and the proposed management actions
are outlined in Table 1-4.
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Table 1-3 Summary of Preliminary Key Environmental Factors and Preliminary Key Integrating Factors, Environmental Effect, Management and Outcomes.
FACTOR

EPA OBJECTIVE &
GUIDANCE

NATURAL & HUMAN
ENVIRONMENT

ENVIRONMENTAL EFFECT

MANAGEMENT & OUTCOMES

EPA Objective:

The flora values of the Mt
Gibson Ranges are well
understood based upon various
flora studies and assessments
undertaken over nearly two
decades, including the area of
the Proposal (Muir 1995; Bennett
2000; Paul Armstrong & Assoc.
2004; ATA 2004, 2006a, 2006b,
2006c, 2006d; EA Griffin &
Assoc. 2005; Coffey 2008a,
2008b, 2008c; Meissner &
Caruso 2008; BGPA 2010; Borger
& Nicholls 2013; Ruoss 2013; MBS
2013, 2014a, 2014b, 2015; Astron
2014; Maia 2014; Ecologia
2014a; Eco Logical 2015;
EnPeritus 2014, 2015; Ecologia
2015; Verterra 2015).

The Proposal will be implemented within an area
of 112ha, comprising approximately 103ha of
native vegetation.

MGM proposes to manage the environmental effect of
the Proposal to flora values through the implementation
of:

Theme: Land
Flora and
Vegetation

To maintain
representation,
diversity, viability and
ecological function at
the species,
population and
community level (EPA
2015b)
EPA Guidance:
o Guidance
Statement #51:
Terrestrial Flora and
Vegetation Surveys
for Environmental
Impact Assessment
in Western
Australia (EPA
2004a)
o Position Statement
#2: Environmental
Protection of
Native Vegetation
in Western
Australia (EPA
2000)
o Position Statement
#3: Terrestrial
Biological Surveys
as an element of
Biodiversity

1

The Proposal coincides with the following flora
values:
o Rare Flora taxa Darwinia masonii and
Lepidosperma gibsonii;
o five mapped floristic groups; and
o DPaW-classified ‘Priority Ecological
Community’ (PEC).

o A range of other flora taxa
that are not of listed
conservation significance;

The Proposal will increase the cumulative effect
of the mine operations to the Darwinia masonii
population by approximately 6%, from 17%
(currently approved) to 22%1. Records are
accurately known from the census work of Eco
Logical (2015a). The remaining 78% of the
Darwinia masonii population would not be
affected as they occur in other areas across the
Mt Gibson Ranges. The effect of the Proposal is
not predicted to change the threat category of
‘Vulnerable’ currently applying to Darwinia
masonii under the criteria of the International
Union for the Conservation of Nature (IUCN)
(2012a) (Globe Environments 2015; Appendix 5).
Whilst the current threat category is not
expected to change, the effect to Darwinia
masonii may still be considered environmentally
significant; and for which environmental offsets
may be applicable (refer to the Key Integrating
Factor of ‘Offsets’, below).

o Distinct floristic units; and

The Proposal will increase the cumulative effect

The flora of the Mt Gibson
Ranges include:
o three flora taxa declared as
Rare Flora under the Wildlife
Conservation Act 1950 (WA);
o six flora taxa classified by the
Department of Parks and
Wildlife (DPaW) as ‘priority’;

o

Environmental Management Plan (Appendix 3)

EMP is based on the approved EMP (MGM & EHPL 2008)
which has been subject to previous review and approval
by EPA under the Environmental Protection Act 1986
(WA) (EPA 2008a).
In relation to flora and vegetation, the EMP outlines a
range of relevant environmental management and
monitoring actions that apply to key aspects of
operation, for:
o
site access;
o

site clearance;

o

fire management;

o

vegetation management;

o

weed management;

o

dust management;

o

property management;

o

rehabilitation management.

These describe actions including:
o

issue of site disturbance permits prior to land
clearing and training and awareness of mine
personnel;

o

stockpiling of topsoil, subsoil and vegetation for
use in progressive and post-mining
rehabilitation;

o

managing access by equipment and
personnel to areas containing Rare Flora;

Percentages adjusted for rounding to two integers
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NATURAL & HUMAN
ENVIRONMENT

ENVIRONMENTAL EFFECT

o DPaW-classified ‘Priority
Ecological Community’
(PEC).

of the mine operations to the Lepidosperma
gibsonii population by approximately 1%, from
15% (currently approved) to 16%. The remaining
84% of the Lepidosperma gibsonii population
would not be affected across of the Mt Gibson
Ranges and its surrounds, and elsewhere in the
region. The effect of the Proposal is not
considered to be environmentally significant, and
is not expected to change the threat category of
“Vulnerable” currently applying to Lepidosperma
gibsonii under the IUCN (2012a) criteria.
The Proposal would also clear other flora taxa
which are not of conservation significance.
Having regard to the broad regional distributions
of such flora taxa, the effect of the Proposal to
these other flora taxa is not considered to be
environmentally significant.
The Proposal coincides with six mapped floristic
groups; all of which have distributions across the
Mt Gibson Ranges beyond the Development
Envelope. With the highest percentage clearing,
Group-E floristic group on Iron Hill is also known
from elsewhere on Mt Gibson ranges and the
region, including Yandhanoo Hill and further
afield, so it is of a vegetation type not restricted
to Mt Gibson Ranges. The Proposal will remove
between less than 1% and 28% of the area of
each mapped vegetation unit. The effect of the
Proposal to mapped floristic groups is not
environmentally significant because of the
limited spatial extent of the Proposal on a small
number of regional floristic groups and the
occurrence and broader distributions of the
floristic groups across the ranges and elsewhere
in the region.
The Proposal coincides with the Priority 1 PEC
“Mount Gibson Range vegetation complexes
(banded ironstone formation)”. The PEC extends
across the Mt Gibson Ranges, and beyond with
the Proposal coinciding with less than 4% of the

MANAGEMENT & OUTCOMES
o

weed management through vehicle hygiene
procedures and targeted weed spraying;

o

potential fire risks, with procedures for fire
management and response;

o

dust suppression and dust monitoring in
proximity to mine operations;

o

progressive and post-mining rehabilitation of
disturbed land;

o

monitoring of rehabilitated areas against
defined completion criteria, with
supplementary rehabilitation actions identified.

o

education and training of mine personnel on
the flora and vegetation; and

o

annual reporting to EPA on implementation of
the project as part of annual compliance
reporting.

Implementation of the Environmental Management Plan
will control operational risks and effects to flora and
vegetation to acceptable levels.
Environmental offsets for the effect to the Rare Flora
taxon Darwinia masonii is addressed under the Key
Integrating Factor of ‘Offsets’ (below).
To additionally note, the effect of the Proposal to
Darwinia masonii and Lepidosperma gibsonii will also be
subject to assessment and regulation by DPaW under the
Wildlife Conservation Act 1950 (WA). The effect of the
Proposal to Darwinia masonii will further be subject to
assessment and regulation by the Department of the
Environment (DoE) under the Environment Protection and
Biodiversity Conservation Act 1999 (C’th)). In September
2015 DoE advised MGM the Proposal is a controlled
action in relation to Darwinia masonii and subject to
assessment by Preliminary Documentation.
In consideration of the effect of the Proposal to flora
values, the known local and regional distribution of such
values, and the management actions proposed, the
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NATURAL & HUMAN
ENVIRONMENT

EPA Objective:

The terrestrial fauna values of

To maintain
representation,
diversity, viability and
ecological function at
the species,
population and
assemblage level
(EPA 2015b)

the Mt Gibson Ranges are well
understood based upon various
fauna studies undertaken over
more than a decade, including
the area of the Proposal (Hart
Simpson & Assoc. 2000; ATA
2005a, 2005b; UWA 2005; WAM
2005, 2006; MGM 2011, 2012;
Terrestrial Ecosystems 2012,
2014; Biologic 2015a, 2015b;
Ecologia 2014b).

EPA Guidance:
o Guidance
Statement #20:
Sampling of ShortRange Endemic
Invertebrate Fauna
for Environmental
Impact Assessment
in Western
Australia (EPA
2009)
o Guidance
Statement #56:
Terrestrial Fauna
Surveys for
Environmental
Impact Assessment
in Western
Australia (EPA
2004c)
o Position Statement

The fauna values of the Mt
Gibson Ranges include:
o Six fauna taxa declared as
‘Specially Protected Fauna’
under the Wildlife
Conservation Act 1950 (WA);
o Four DPaW-classified ‘Priority’
fauna taxa; and
o A range of other terrestrial
vertebrate and invertebrate
fauna taxa that are not of
listed conservation
significance.

ENVIRONMENTAL EFFECT

MANAGEMENT & OUTCOMES

mapped area. Cumulatively, at its maximum
extent, subject to approval, 24% of the PEC
would be cleared as part of the Proposal and the
existing mining operations at the Mt Gibson
Ranges. Having regard to the confined spatial
extent of the Proposal and the broader extent of
the PEC, the effect of the Proposal to the PEC
would not be significant.

Proposal is not expected to result in a significant
detrimental effect to the representation, diversity, viability
or ecological function of flora values at the species,
population or community level. Accordingly, the EPA’s
objective for the preliminary key environmental factor of
‘Flora and Vegetation’ can be met.

The Proposal will be implemented within an area
of 112ha, comprising approximately 103ha of
native vegetation which provides habitat for
native fauna.

MGM proposes to manage the environmental effect of
the Proposal to fauna, which are predicted to be either
small in effect, indirect and temporary, through the
implementation of:

The Proposal coincides with the following
terrestrial fauna values:
o Current records of “Specially Protected
Fauna” taxa Idiosoma nigrum (Shield-backed
Trapdoor Spider)
o Past sightings of Cacatua leadbeateri (Major
Mitchell’s Cockatoo), Falco peregrinus
(Peregrine Falcon) and Leipoa ocellata
(Malleefowl);
o A range of terrestrial vertebrate and
invertebrate fauna taxa that are not of listed
conservation significance; and

o

Environmental Management Plan (Appendix 3)

This EMP is based on the approved EMP (MGM & EHPL
2008) which has been subject to previous review and
approval by EPA under the Environmental Protection Act
1986 (WA) (EPA 2008a) for the existing Extension Hill
mining operations.
In relation to fauna, the EMP outlines a range of relevant
environmental management and monitoring actions that
apply to key aspects of operation, for:
o

site clearance;

o

vegetation management;

o Fauna habitat.

o

Malleefowl management;

The Proposal would directly remove
approximately 22 active burrows of the Specially
Protected Fauna taxon Idiosoma nigrum (i.e.
burrows containing live spiders), including the
habitat within which these burrows are situated.
As outlined by Biologic (2015a), the low density of
spider burrows recorded compared to results of
other surveys in the Mid-west Region indicates
that the area of the Mt Gibson Ranges and that
of the Proposal are not a key habitat for Shieldbacked Trapdoor spiders. Having regard to the
low number of burrows recorded across the area
of the Mt Gibson Ranges, and the area of

o

fauna management;

o

site access;

o

feral animal management;

o

waste management;

o

fire management;

o

property management; and

o

rehabilitation management.

These describe actions including:
o

monitoring of Leipoa ocellata and other
selected fauna taxa;
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NATURAL & HUMAN
ENVIRONMENT

#3: Terrestrial
Biological Surveys
as an element of
Biodiversity
Protection (EPA
2002a)

ENVIRONMENTAL EFFECT
potential habitat across the Mt Gibson Ranges
and the surrounding region, the effect of the
Proposal to Idiosoma nigrum is not
environmentally significant.
The Proposal coincides with records of the
Specially Protected Fauna taxa Cacatua
leadbeateri, Falco peregrinus and Leipoa
ocellata. As these records are either from flyovers (Cacatua leadbeateri, Falco peregrinus) or
inactive nest mounds (Leipoa ocellata), and due
to the mobility of these taxa, a direct effect to
live individuals of these taxa is not expected
during the life of mining operations.

o Technical Guide
Terrestrial
Vertebrate Fauna
Surveys for
Environmental
Impact Assessment
(EPA & DPaW
2010)

The Development Envelope of 112ha comprises
approximately 103ha of native vegetation that
may be habitat to terrestrial fauna (including
habitat potentially suitable for the Specially
Protected Fauna taxa, as outlined above). The
Proposal may also temporarily remove habitat
and result in the mortality of non-avian species of
a variety of other terrestrial vertebrate and
invertebrate fauna taxa which are not of
conservation significance (e.g. reptiles). Having
regard to the broad regional distributions of such
taxa and habitat, the effect of the Proposal to
these other terrestrial fauna taxa would not be
significant.

MANAGEMENT & OUTCOMES
o

restrictions on land access outside operational
areas;

o

issue of site disturbance permits prior to land
clearing;

o

progressive and post-mining rehabilitation of
disturbed land;

o

vehicle speed limits to minimise the risk of fauna
collision;

o

fauna handling and translocation (where
required) by approved personnel;

o

monitoring and baiting of introduced fauna;

o

fire risk identification, with management and
response;

o

education and training of mine personnel on
the fauna and its habitat; and

o

annual reporting to EPA on implementation of
the project as part of annual compliance
reporting.

To note, the potential effect to Leipoa ocellata and
Idiosoma nigrum may also be subject to assessment and
regulation by DPaW under the Wildlife Conservation Act
1950 (WA).
During the life of mining operations, implementation of
the above management actions would manage the
potential for indirect to terrestrial fauna to an
acceptable level.
In consideration of the potential short term effect of the
Proposal to terrestrial fauna and the management
actions proposed, the Proposal would not result in a
significant detrimental effect to the representation,
diversity, viability or ecological function of fauna values
at the species, population or community level.
Accordingly, the EPA’s objective for the preliminary key
environmental factor of ‘Terrestrial Fauna’ can be met.

Subterranean
Fauna

EPA Objective:
To maintain

Surveys for stygobitic
subterranean fauna (below the

Field surveys at the Mt Gibson Ranges have not
yielded any individuals of stygobitic subterranean

Although an area of potential troglofauna habitat may
occur and would be permanently removed, the effect of
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GUIDANCE

NATURAL & HUMAN
ENVIRONMENT

ENVIRONMENTAL EFFECT

MANAGEMENT & OUTCOMES

representation,
diversity, viability and
ecological function at
the species,
population and
assemblage level
(EPA 2015b)

groundwater level) at the Mt
Gibson Ranges have not
yielded stygofauna (ATA 2006a;
Rockwater 2008, 2012).

fauna. Mining will not occur below the water
table as part of the Proposal. Accordingly,
detailed analysis of the potential effect to
stygobitic subterranean fauna is not considered
necessary.

the Proposal to ‘Subterranean Fauna’ is not predicted to
be significant because of the limited spatial scale of the
proposed mine pits (20ha). The potential effects to
subterranean fauna have been minimised through the
design of the Proposal which limits the extent of ground
excavations specifically at Iron Hill Deposits.

EPA Guidance:
o Guidance
Statement #54a:
Sampling Methods
and Survey
Considerations for
Subterranean
Fauna in Western
Australia (EPA
2007)

A desktop assessment for
troglobitic subterranean fauna
(above the groundwater level)
(Bennelongia 2015) identified
the potential for troglobitic
subterranean habitat to exist
across the Mt Gibson Ranges.

EPA Objective:
To maintain the
variety, integrity,
ecological functions
and environmental
values of landforms
(EPA 2015b)
EPA Guidance:
o Protection Bulletin
#23: Guidance on

The Proposal is not predicted to result in a permanent
significant detrimental effect to the representation,
diversity, viability or ecological function of subterranean
fauna at the species, population or assemblage level.
Accordingly, the EPA’s objective for the environmental
factor of ‘Subterranean Fauna’ can be met.
MGM will undertake field sampling to validate the
prediction and report findings publically in early 2016.

654ha of potential habitat extends across the Mt
Gibson Ranges (beyond the Development
Envelope), and that contiguous area provides
habitat connectivity. Having regard to the
confined area of the Proposal, its situation on one
of the series of ironstone ridges and the extent
and connectivity of potential troglofauna
habitat, any effect of the Proposal to troglobitic
subterranean fauna, if present, is not expected to
be environmentally significant.

o Environmental
Assessment
Guideline #12:
Consideration of
Subterranean
Fauna in
Environmental
Impact Assessment
in Western
Australia (EPA
2013a)
Landforms

The Proposal coincides with land areas that may
provide habitat for troglobitic subterranean
fauna. Such habitat will be permanently
removed through the excavation of mine pits
(20ha). As outlined by Bennelongia (2015), whilst
the Proposal may result in a localised reduction in
abundance of troglofauna, if present in potential
habitat, the extent and likely connectivity of the
raised relief of the Ranges indicates that the
Proposal is unlikely to threaten any troglofauna
species.

The Mt Gibson Ranges is an
ironstone formation range that
extends approximately 13km in
length (10km linear) and to
445mAHD in height.
Mining and mineral exploration
at the Mt Gibson Ranges has a
history spanning approximately
50 years, with mineral
exploration commencing in the
1960’s and mining commencing

The Proposal coincides with part of the Mt Gibson
Ranges and its surrounds.
In the short term, during the development and
operational stages, the Proposal will affect a
specific area at the Mt Gibson Ranges at
elevations between approximately 325mAHD
(the alluvial plains) to 420mAHD being the Iron Hill
ridgetop. The Proposal will remove part of the
Iron Hill ridge to construct a mine pit (a
depression), and construct an adjacent waste
rock landform (an elevated land mass).

The medium to long term effect from the Proposal on
landform values will be managed through the
implementation of:
o

Mine Closure Plan (MGM 2015; Appendix 4) as
regulated by DMP in accordance with the
Mining Act 1978 (WA).

The Mine Closure Plan (MCP) (Appendix 4) would be
either updated or a separate MCP developed applying
specifically to only Iron Hill Deposits. Implementation of
the Mine Closure Plan enables long-term effects of the
Proposal to landforms is minimised through the
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NATURAL & HUMAN
ENVIRONMENT

ENVIRONMENTAL EFFECT

MANAGEMENT & OUTCOMES

in 2010. Currently, mining is
being undertaken at the
Extension Hill Deposit (as can be
seen on Figure 1-2).

Following the completion of mining, the
Development Envelope will be rehabilitated as
part of mine closure.

rehabilitation of modified lands. The mine pit domain, an
area of 30ha, would contain open voids as a permanent
feature. Other domains developed for this Proposal can
be incorporated and managed within a subsequent
revision of the Mine Closure Plan for application at Iron
Hill Deposits.

The Development Envelope of
112ha comprises approximately
103ha of undisturbed land and
8ha of land previously disturbed
by mineral exploration activities.

The area of the Proposal does not have
significant or unique landform values in context
with other parts of the Mt Gibson Ranges,
including Extension Hill (445mAHD) and Mount
Gibson (445mAHD). In a regional context, the
surrounding regional landforms are generally of
higher elevation and steeper slopes, and include
Mt Singleton (660mAHD), Warriedar Hill
(545mAHD), Wylacoopin Hill (540mAHD), Milgoo
Peak (530mAHD), Windaning Hill (510mAHD),
Chulaar Hill (495mAHD), Mt Kenneth (490mAHD),
Murrungnalgo Hill (490mAHD), Pinyalling Hill
(490mAHD), Watheragabbing Hill (475mAHD)
and Yandhanoo Hill (470mAHD).

Short term localised effects and regional distribution of
other landforms, and certain site specific management
actions have been considered for this Proposal. The
effect to landforms is not expected to result in a
significant detrimental effect to the variety, integrity,
ecological function or environmental values of landforms
(Eco Logical 2015b). Accordingly, the EPA’s objective for
the preliminary key environmental factor of ‘Landforms’
can be met.

Similar to the approved mine operations, the
Proposal may be partially visible from parts of the
Great Northern Highway by vehicles in transit.
The height of the native vegetation present
along the Great Northern Highway, as well as the
progressive and post-mining rehabilitation of the
Development Envelope, would minimise the
visual effect of the Proposal.
The Proposal Development Envelope is a
confined area (112 ha), and the Mt Gibson
Ranges broad (over 2,000ha) with other
numerous ranges across the region all of which
are of higher elevation; so relatively the effect of
the Proposal to regional landforms is not
considered to be significant.
THEME: Integrating Factors
Rehabilitation
and
Decommission
-ing

EPA Objective:
To ensure that
premises are
decommissioned and
rehabilitated in an
ecologically

The Mt Gibson Ranges and its
surrounds are covered by
vegetation that provides
habitat to a variety of flora and
fauna taxa.

The Development Envelope will be rehabilitated
and decommissioned to restore environmental
values, and so that post-mining landforms are
safe, stable and non-polluting for future land use.

Rehabilitation and decommissioning of the Proposal will
be managed by:
o

Mine Closure Plan (MGM 2015a; Appendix 4) as
regulated by DMP in accordance with the
Mining Act 1978 (WA).

Mining and mineral exploration
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EPA OBJECTIVE &
GUIDANCE

NATURAL & HUMAN
ENVIRONMENT

sustainable manner
(EPA 2015b)

at the Mt Gibson Ranges has a
history spanning approximately
50 years, with mineral
exploration commencing in the
1960’s and mining commencing
in 2010. Currently, mining is
undertaken at the Extension Hill
Deposit (as can be seen on
Figure 1-2).

EPA Guidance:
o Guidelines for
Preparing Mine
Closure Plans (DMP
& EPA 2011, 2015)
o Guidance
Statement #6:
Rehabilitation of
Terrestrial
Ecosystems (EPA
2006b)

ENVIRONMENTAL EFFECT

MANAGEMENT & OUTCOMES
The Mine Closure Plan (MCP) (Appendix 4) would be
either updated or a separate MCP developed applying
specifically only to Iron Hill Deposits. The Mine Closure
Plan for the existing approved Extension Hill Deposit
mining operations was prepared consistent with the DMP
& EPA (2011) Guidelines for Preparing Mine Closure Plans,
as regulated by DMP in accordance with the Mining Act
1978 (WA). The Proposal can be incorporated within a
subsequent revision of the Mine Closure Plan, and
implemented, noting the Proposal infrastructure
components (i.e. mine pit, waste rock landform and
Support infrastructure) are consistent with those of the
approved mine operations.

The Development Envelope of
112ha comprises disturbance of
approximately 8ha from
previous mineral exploration
activities.

The Mine Closure Plan outlines certain environmental
management and monitoring actions for mine closure,
which, for the Proposal, will address:

o Environmental
Protection Bulletin
#19: EPA
Involvement in
Mine Closure (EPA
2013b)

o

Legal obligations and commitments;

o

Stakeholder consultation;

o

Post-mining land use;

o

Mine closure objectives, closure actions and
implementation mechanisms;

o

Completion criteria;

o

Risk assessment;

o

Mine closure monitoring and mine closure
data; and

o
Financial provisions.
After consideration of the potential effect of the Proposal
with regard to rehabilitation and closure actions, and the
management proposed, the Proposal is not expected to
result in a significant detrimental effect associated with
rehabilitation and closure. Accordingly, the EPA’s
objective for the preliminary key environmental factor of
‘Rehabilitation and Closure’ can be met.
Offsets

EPA Objective:
To counterbalance
any significant

Not applicable

The Environmental Offsets Template has been
completed for all preliminary factors and is
attached in Appendix 9.

Consistent with the environmental offsets framework for
Darwinia masonii applying to the approved Extension Hill
current mining operations (WA Minister for Environment
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uncertainty through
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The abundance and distribution of Darwinia
masonii is well recorded because of detailed
population census work (Eco Logical 2015a). The
Development Envelope coincides with records of
this species and Lepidosperma gibsonii. The
Proposal will increase the cumulative effect on
the Darwinia masonii population by
approximately 6%, from 17% (currently approved)
to 22%1. The remaining 78% of the Darwinia
masonii population would not be affected as
they occur outside approved or proposed
Development Envelopes. The effect of the
Proposal is not predicted to change the threat
category of ‘Vulnerable’ currently applying to
Darwinia masonii under the criteria of the
International Union for the Conservation of
Nature (IUCN) (2012a) (Globe Environments 2015;
Appendix 5). Predicted effects and cumulative
impacts to other taxa such as native fauna,
Lepidosperma gibsonii and vegetation are not
predicted to result in a significant residual
environmental impact.

2007), the following environmental offsets for the Proposal
are proposed:

Whilst the current threat category is not
expected to change, the effect to Darwinia
masonii may still be considered as a residual
environmental impact; for which a consideration
of environmental offsets may be applicable.

o

Re-establishment and/or translocation, within
the Mt Gibson Ranges of Darwinia masonii
individuals from Iron Hill and Iron Hill South
($300,000 in total over a five year period being
two nominal years of mining and then three
years post-mining); and

o

Financial contribution to DPaW to coordinate
the management of Darwinia masonii and
contribute towards the implementation of the
Darwinia masonii Recovery Plan ($220,000 in
total over a period of two nominal years of
mining).

The most appropriate approach to offset the residual
environmental effect of the Proposal on the species is to
build upon the established framework of research and
management of the Darwinia masonii population. The
proposed environmental offsets will progress knowledge
and management by seeking to establish new individuals
of Darwinia masonii to offset the number of
representative individuals directly removed by the
Proposal. Translocation of individuals is proven for the
species at the site. The EPA’s objectives for the key
integrating factor of ‘Offsets’ can be met with the
proposed direct offsets seeking to counterbalance the
residual environmental effect of the Proposal to parts of
the Darwinia masonii population.

Percentages adjusted for rounding
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Table 1-4 Summary of Other Environmental Factors, Environmental Effect, Management and Outcomes.
FACTOR

EPA OBJECTIVE &
GUIDANCE

NATURAL & HUMAN
ENVIRONMENT

ENVIRONMENTAL EFFECT

MANAGEMENT & OUTCOMES

Theme: Sea
Benthic
Communities
and Habitat

Not applicable – the Proposal is not located in proximity to the marine environment.

Coastal
Processes

Not applicable – the Proposal is not located in proximity to the marine environment.

Marine
Environmental
Quality

Not applicable – the Proposal is not located in proximity to the marine environment.

Marine Fauna

Not applicable – the Proposal is not located in proximity to the marine environment.

Theme: Land
Terrestrial
Environmental
Quality

EPA Objective:
To maintain the quality of
land and soils so that the
environment values, both
ecological and social, are
protected (EPA 2015b)
EPA Guidance:
o N/A

The land and soil types are
reflected through the
vegetation units present,
with the Mt Gibson Ranges
area broadly categorised
into Woodlands, Thickets,
Shrublands and Heaths
(ATA 2006b).
The Development Envelope
of 112ha comprises
approximately 104ha of
undisturbed land and 8ha
of land previously disturbed
by mineral exploration
activities. The Development
Envelope includes
woodlands and thickets
across four mapped
vegetation units.

The Proposal will be implemented within an area
of 112ha, with each of the land and soil types (as
indicated by the mapped and validated
vegetation units) having distributions across the
Mt Gibson Ranges beyond the area of the
Proposal. As such, the environmental values
reflected in the land and soils are not restricted to
the Development Envelope. Having regard to
the broader area of the Mt Gibson Ranges and
its surrounds, the effect of the Proposal to land
and soils is not considered environmentally
significant.
The environmental values of the land and soils
within two of the three domains of the
Development Envelope can be restored through
progressive and/or post-mining rehabilitation
works, with the rehabilitation works including the
use of materials (topsoil, subsoil and vegetation
germplasm) taken from the Development
Envelope, prior to development

The effect of the Proposal to terrestrial environmental
quality will be managed by the implementation of:
o

Environmental Management Plan
(Appendix 3); and

o

Mine Closure Plan (MGM 2015a;
Appendix 4) as regulated by DMP in
accordance with the Mining Act 1978
(WA).

The Mine Closure Plan (MCP) (Appendix 4) would be
updated or a separate MCP developed applying
specifically to Iron Hill Deposits. Implementation of the
above management actions would address the
potential effect of the Proposal to terrestrial
environmental quality is minimised and controlled to
an acceptable level.
In consideration of the potential effect of the
Proposal to the quality of land and soils and the
management actions proposed, the Proposal is not
expected to result in a significant detrimental effect
to the quality of lands or soils and associated values
(being ecological and social) of land and soils.
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NATURAL & HUMAN
ENVIRONMENT

ENVIRONMENTAL EFFECT

MANAGEMENT & OUTCOMES
Accordingly, the EPA’s objective for the
environmental factor of ‘Terrestrial Environmental
Quality’ can be met.

Theme: Water
Hydrological
Processes
&
Inland Waters
Environmental
Quality

EPA Objective:
To maintain the
hydrological regimes of
groundwater and surface
water so that existing and
potential uses, including
ecosystem maintenance,
are protected (EPA 2015b)
EPA Guidance:
o Position Statement #4:
Environmental Protection
of Wetlands (EPA 2004d)

EPA Objective:
To maintain the quality of
groundwater and surface
water, sediment and biota
so that the environmental
values, both ecological and
social, are protected (EPA
2015b)
EPA Guidance:
o Position Statement #4:
Environmental Protection
of Wetlands (EPA 2004d)

Surface drainage within the
broader area in which the
Mt Gibson Ranges is
situated is characterised by
ephemeral flows following
rainfall, with surface water
drainage towards numerous
salt lakes. A small unnamed
salt lake occurs
approximately 650m southeast of the Proposal, which
is typically dry and covered
in vegetation. The larger
Lake Moore and Mongers
Lake located
approximately 25km east
and 40km west of the
Proposal, respectively. The
salt lakes are typically dry,
only containing surface
water following significant
rainfall events.
The groundwater at the Mt
Gibson Ranges varies from
fresh to brackish
(Rockwater 2005), with the
water table at an elevation
of approximately 310mAHD
(MGM 2015; unpublished
data). Groundwater
Licence GWL166067 (DoW
2013) has been granted by
DoW under the Rights in
Water and Irrigation Act
1914 (WA) for groundwater
abstraction associated with

The Proposal is not situated within or near a
surface water feature. The small unnamed clay
pan approximately 650m south-east of the
Proposal is typically dry and covered in
vegetation (i.e. does not typically contain
surface water). The Proposal is not expected to
result in any changes to surface water flows that
could potentially affect ephemeral volumes of
water draining to this clay pan. Accordingly, the
Proposal is not expected to affect surface water.
The groundwater level within the area of the
Proposal has been recorded at an elevation
approximately 310mAHD (MGM unpublished
data). Mining beneath the level of the water
table will not occur as part of this Proposal.
Groundwater Licence GWL166067 (DoW 2013)
granted by DoW under the Rights in Water and
Irrigation Act 1914 (WA) will provide sufficient
water allocation for the groundwater abstraction
required for the Proposal. As a result of the
anticipated low groundwater volumes, the effect
of the Proposal to groundwater hydrological
processes is not considered to be
environmentally significant.

The potential effect of the Proposal to groundwater
hydrogeological and surface hydrological processes
will be managed by:
o

Mine pit operations occurring above the
level of the water table; and

o

Groundwater abstraction being
undertaken in accordance with
Groundwater Licence GWL166067 (DoW
2013) regulated by DoW under the Rights in
Water and Irrigation Act 1914 (WA).

Implementation of management actions would
control the potential effect of the Proposal to
hydrological processes of groundwater or surface
water.
In consideration of the potential effect of the
Proposal to hydrological processes and the
management actions proposed, the Proposal is not
expected to result in a significant detrimental effect
to the hydrological regimes of groundwater or
surface water, its environmental quality or its existing
or potential uses (including ecosystem
maintenance). Accordingly, the EPA’s objective for
the environmental factor of “Hydrological Processes”
and “Inland waters environmental quality” can be
met.
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NATURAL & HUMAN
ENVIRONMENT

ENVIRONMENTAL EFFECT

MANAGEMENT & OUTCOMES

From time to time, the Proposal is expected to
result in a localised effect to air quality through
the generation of dust emissions to air. Similarly,
the effect of the Proposal from gaseous emissions
to air is also not expected to be significant.

The potential effect of the Proposal to air quality will
be managed by the implementation of:

the approved mine
operations.
Theme: Air
Air Quality
and
Atmospheric
Gases

EPA Objective:
To maintain air quality for
the protection of the
environment and human
health and amenity, and to
minimise the emission of
greenhouse gasses through
the application of best
practice (EPA 2015b)
EPA Guidance:
o Guidance Statement #3:
Separation Distance
between Industrial and
Sensitive Land Uses (EPA
2005)
o Guidance Statement
#12: Guidance
Statement for Minimising
Greenhouse Gas
Emissions (EPA 2002b)

The Proposal would likely
generate localised dust
emissions to air from
activities including land
clearing, drilling, blasting,
excavation, loading and
unloading of ore and waste
rock, vehicle movements
on unsealed roads, and
from wind passing over
cleared land areas. The
dust emissions of the
approved mine operations
at the Mt Gibson Ranges
have been demonstrated
to be localised and nonsignificant.

There are no existing land uses or residential
dwellings in the vicinity of the Proposal that could
be affected by localised and temporary
changes in air quality through dust emissions.
Having direct experience with emissions of the
approved mining operations, the dust and
gaseous emissions from the Proposal are similarly
not expected to be significant. In the past year,
the maximum monthly dust deposition rate at
gauges at Extension Hill mine were less than 3.5
g/m2/month.

Gaseous emissions to air
from mining operations also
occur through the burning
of hydrocarbon fuels in
mining equipment and
power generation facilities.
The approved mine
operations meet all
regulatory limits and air
quality standards.

o

Environmental Management Plan
(Appendix 3).

Air quality management is applied to the current
mining operations and the project complies with
conditions of approval and targets of the EMP.
Implementation of management actions for Iron Hill
proposal would minimise emissions to control the
potential effect of the Proposal to air quality.
In consideration of the potential effect of the
Proposal to air quality and the management actions
proposed, the Proposal is not expected to result in a
significant detrimental effect to air quality that could
affect the environment, human health or human
amenity. Accordingly, the EPA’s objective for the
environmental factor of ‘Air Quality’ can be met.

There are no existing land
uses or residential dwellings
in the vicinity of the
Proposal that could be
affected by changes in air
quality.
Theme: People
Amenity

EPA Objective:

The Proposal is not located

Not applicable – the Proposal is not located in

Not applicable

27

Mt Gibson Range Mine Operations - Iron Hill Deposits
Environmental Impact Assessment

FACTOR
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GUIDANCE

NATURAL & HUMAN
ENVIRONMENT

ENVIRONMENTAL EFFECT

To ensure that impacts to
amenity are reduced as
low as reasonably
practicable (EPA 2015b)

in proximity to the areas of
public occupation, with the
nearest occupied townsite
(Wubin) located
approximately 75km to the
south-west. The nearest
occupied residence is
located greater than 10km
east of the Proposal.

proximity to areas of public occupation.

The Mid-west Region has a
well-documented history of
both Aboriginal and
European heritage, with the
heritage values identified
by surveys documented on
Commonwealth, State and
local heritage registers.

The Proposal does not coincide within any
‘Registered Site’ of Aboriginal Heritage under the
Aboriginal Heritage Act 1972 (WA) (DAA 2014a).

EPA Guidance:
o Guidance Statement #3:
Separation Distance
between Industrial and
Sensitive Land Uses (EPA
2005)
Heritage

Mount Gibson Mining Limited
November 2015

EPA Objective:
To ensure that historical and
cultural associations, and
natural heritage, are not
adversely affected (EPA
2015b)
EPA Guidance:
o Guidance Statement
#41: Assessment of
Aboriginal Heritage (EPA
2004e)

The Proposal coincides with DAA record 25293
‘Extension Hill’, which is an ‘other heritage places’
data record held by the Department of
Aboriginal Affairs (DAA) (DAA 2014b, 2014c)
submitted by the Widi Mob (Tehnas 2010) who
have since reduced their area of Native Title
claim to now exclude the Mt Gibson Ranges
(NNTT 2014a). Further consultation with DAA and
native title claimants may be necessary to
determine if DAA record 25293 is of Aboriginal
heritage significance (or not), and consequently,
whether consent (approval) under s18 of the
Aboriginal Heritage Act 1972 (WA) is necessary. A
section 18 application was made by MGM to
DAA in March 2015.
The Proposal also occurs in proximity to the DAA
record 21626 ‘Iron Hill 1’, which is held by DAA
(DAA 2014b, 2015), notified by the Badimia
People for a small artefact/scatter. Tehnas (2010)
describes the set of sites and records within a
current section 18 consent held by EHPL to use
the land. DAA record 21626 is not considered to
be significant in context with the regional
archaeology of the central Murchison region
(Tehnas 2010). This record is beyond the
boundary of the Iron Hill Development Envelope,

MANAGEMENT & OUTCOMES

The potential effect of the Proposal to heritage
values will be managed by adherence to:
o

Aboriginal Heritage Act 1972 (WA) as
regulated by DAA and the Minister for
Aboriginal Affairs;

o

Native Title Act 1993 (C’th);

o

Heritage of Western Australia Act 1990
(WA); and

o

Implementation of site-based Indigenous
heritage protocols and applicable section
18 consents.

Implementation of the above management actions
would manage potential effects of the Proposal to
heritage values.
In consideration of the potential effect of the
Proposal to heritage and the management actions
proposed, the Proposal is not predicted to result in a
significant detrimental effect to heritage values.
Accordingly, the EPA’s objective for the factor of
‘Heritage’ can be met.
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NATURAL & HUMAN
ENVIRONMENT

ENVIRONMENTAL EFFECT

MANAGEMENT & OUTCOMES

therefore no effect to DAA record 21626 is
expected. Further consultation with DAA on the
DAA record 21626 may also be undertaken in
relation to salvage of materials.
The Development Envelope does not coincide
with any area of determined Native Title under
the Native Title Act 1993 (C’th) (NNTT 2014a). The
Proposal coincides with a registered application
for Native Title for the Badimia People (NNTT
2014a, 2014b) and an unregistered application
for Native Title for Badimia #2 (NNTT 2014a,
2014c).
The Proposal does not coincide with any
European heritage record on the State Register
of Heritage Places maintained by the Heritage
Council of Western Australia under the Heritage
of Western Australia Act 1990 (WA) (HCWA 2014).
Human Health

EPA Objective:
To ensure that human
health is not adversely
affected (EPA 2015b)
EPA Guidance:
o Guidance Statement #3:
Separation Distance
between Industrial and
Sensitive Land Uses (EPA
2005)

The Proposal is not located
in proximity to the areas of
public occupation. The
nearest occupied
residence is located greater
than 10km east of the
Proposal. The nearest
occupied townsite (Wubin)
is approximately 75km
south-west of the Proposal.

Not applicable – the Proposal is not located in
proximity to the areas of public occupation.

Not applicable
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1.10 Government Assessment and Approval Processes
The Proposal will require assessment and approval under various legislation of the State of Western
Australia and the Commonwealth of Australia. A summary of these Government assessment and
approval processes is provided below.

1.10.1

Environmental Protection Act 1986 (WA) (Part IV)

The Environmental Protection Act 1986 (WA) is the principal environmental protection legislation in
Western Australia, and is managed by EPA and the Western Australian Minister for Environment. The
Environmental Protection Act 1986 (WA) identifies that a Proposal likely to have a significant effect on
the environment requires assessment by EPA and approval of the Minister.
In August 2014, MGM referred the Proposal to EPA in accordance with s38(1) of the Environmental
Protection Act 1986 (MGM 2014a). In December 2014, EPA determined that the Proposal should be
subject to an EIA at the level of Public Environmental Review (PER) with a 6-week public review period
(EPA 2014a, 2014b). The EIA-PER process is depicted by Figure 1-5.
In April 2015, EPA prepared an Environmental Scoping Document (EPA 2015a; Appendix 1) outlining
EPA’s preliminary key environmental factors, key integrating factors and other factors to be assessed
within an EIA-PER document to be prepared by MGM, being:
(a) ‘Flora and Vegetation’ (environmental factor);
(b) ‘Terrestrial Fauna’ (environmental factor);
(c) ‘Subterranean Fauna’ (environmental factor);
(d) ‘Landforms’ (environmental factor);
(e) ‘Rehabilitation and Decommissioning’ (integrating factor);
(f)

‘Offsets’ (integrating factor);

(g) ‘Hydrological Processes’ (other factor); and
(h)

‘Heritage’ (other factor).

This EIA-PER document has been prepared by MGM in accordance with EPA (2014a, 2014b, 2015a) for
the purposes of an environmental assessment of the Proposal by EPA under s40(2)(b) of the
Environmental Protection Act 1986 (WA).
Following consideration of this EIA-PER document, EPA will report to the Minister for Environment on the
outcome of its assessment, including its recommendations as to whether the Proposal should be
approved and any recommended environmental conditions to apply. The Minister for Environment will
subsequently determine whether the Proposal is approved and the environmental conditions that will
apply.
A draft recommended schedule for approval of the Proposal under the Environmental Protection Act
1986 (WA) is provided in Appendix 6. The draft recommended schedule complies with the guidance
provided in EPA (2012b) and with the format of contemporary environmental approvals issued by the
Minister for Environment.
It is anticipated that the Government assessment and approval processes under the Environmental
Protection Act 1986 (WA) will be completed during Q2 2016.
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Figure 1-5 Environmental Impact Assessment (Public Environmental Review) Process under the Environmental
Protection Act 1986 (WA). This document has been prepared as an EIA-PER document acceptable to EPA.
Source: adapted from EPA (2014d).
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Environment Protection and Biodiversity Conservation Act 1999
(C’th)

The Environment Protection and Biodiversity Conservation Act 1999 (C’th) is the principal environmental
protection legislation of the Commonwealth of Australia, and is managed by the Department of the
Environment (DoE) and the Commonwealth Minister for the Environment. The Environment Protection
and Biodiversity Conservation Act 1999 (C’th) identifies whether a Proposal is likely to have a significant
effect on a matter of National Environmental Significance (NES), for example a ‘Threatened Species’ of
flora or fauna, requires environmental assessment by DoE and approval of the Minister.
The Proposal coincides with records of flora and fauna taxa listed as Threatened Species, and
accordingly, the environmental effects of the Proposal may require environmental assessment by DoE
and approval of the Minister.
Referral of the Proposal under s68 of the Environment Protection and Biodiversity Conservation Act 1999
(C’th) occurred in July 2015, with completion of the assessment and approval processes anticipated by
the end of Q4 2015. In September 2015 DoE advised MGM the Proposal is a controlled action in relation
to sections 18 and 18a (listed threatened species and communities), specifically Darwinia masonii
(vulnerable) and is subject to assessment by Preliminary Documentation.
To note, the environmental assessment by DoE of the Proposal under the Environment Protection and
Biodiversity Conservation Act 1999 (C’th) will be undertaken in parallel with, but separate from (i.e. not
subject to bilateral assessment) the environmental assessment by EPA under the Environmental
Protection Act 1986 (WA).

1.10.3

Wildlife Conservation Act 1950 (WA)

The Wildlife Conservation Act 1950 (WA) is the principal flora and fauna legislation in Western Australia,
and is managed by the Department of Parks and Wildlife (DPaW) and the Western Australian Minister
for Environment. The Wildlife Conservation Act 1950 (WA) provides for the declaration of ‘Rare Flora’
and ‘Specially Protected Fauna’, with a Licence required to take such flora and fauna taxa.
The Proposal coincides with records of flora and fauna taxa declared as Rare Flora and Specially
Protected Fauna, and accordingly, the Proposal will require an environmental assessment from DPaW
and a Licence from the Minister (or Licence from DPaW as may be delegated by the Minister).
An application for a Licence(s) issued under s15(1) the Wildlife Conservation Act 1950 (WA) is currently
scheduled from Q3 2015, with completion of the assessment and approval processes anticipated
during Q2 2016.
To note, the assessment by DPaW of the application for a Licence(s) under the Wildlife Conservation
Act 1950 (WA) will be undertaken in parallel with the environmental assessment by EPA under the
Environmental Protection Act 1986 (WA).

1.10.4

Mining Act 1978 (WA)

The Mining Act 1978 (WA) is the principal mining legislation in Western Australia, and is managed by
DMP and the Minister for Mines and Petroleum. The purpose of the Mining Act 1978 (WA) is to control
both mineral exploration and mining operations. Prior to commencing mining operations, a Proponent
is required to prepare a Mining Proposal and a Mine Closure Plan (MCP) for assessment and approval
by DMP on behalf of the Minister.
The submission of a Mining Proposal to DMP under s82A(2) of the Mining Act 1978 (WA) is currently
scheduled from Q3 2015, with the completion of the assessment and approval processes anticipated
during Q2 2016.
With regard to a MCP, preliminary consultation with DMP has indicated that a MCP for the Proposal
may not be necessary in parallel with the submission of the Mining Proposal, in that the Proposal may
be incorporated into the next revision of the MCP applying to the approved mine operations (MGM
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2015; Appendix 4), currently scheduled for 2017. Further consultation between DMP and MGM will seek
to confirm this approach and the timeframe for submission of the revised MCP incorporating the
Proposal.
To note, the mining and environmental assessment by DMP of the Mining Proposal (and MCP, if
required) under the Mining Act 1978 (WA) will be undertaken in parallel with the environmental
assessment by EPA under the Environmental Protection Act 1986 (WA).

1.10.5

Rights in Water and Irrigation Act 1914 (WA)

The Rights in Water and Irrigation Act 1914 (WA) is the principal legislation within Western Australia
controlling the use of surface water and groundwater, and is managed by the Department of Water
(DoW). The Rights in Water and Irrigation Act 1914 (WA) identifies that a Licence is required for the
construction of, and abstraction from, groundwater wells within a ‘Proclaimed Area’.
The approved mine operations undertake groundwater abstraction in accordance with Groundwater
Licence GWL166067 (DoW 2013) issued to EHPL, with MGM abstracting groundwater under this
approval with the consent of EHPL. An amendment to Groundwater Licence GWL166067 will be
required to extend the authorised areas to include the Development Envelope.
A new groundwater well(s) within the area of the Proposal may also be required to supply groundwater
to the water storage dam(s) for use in dust suppression activities. If a new groundwater well(s) is
required, MGM (or EHPL, as may be agreed) will require a Licence to construct a new groundwater
well(s). Alternatively, existing groundwater wells may be utilised to supply groundwater to the water
storage dam(s) for use in dust suppression activities.
Submission of an application to DoW to amend Groundwater Licence GWL166067 under s5C of the
Rights in Water and Irrigation Act 1914 (WA) is currently scheduled from Q3 2015, with the completion of
the assessment and approval processes anticipated during Q2 2016. Submission of an application to
DoW for a Licence under s26D of the Rights in Water and Irrigation Act 1914 (WA) to construct
groundwater well(s), if required, is also currently scheduled from Q4 2015, with the completion of the
assessment and approval processes also anticipated during Q2 2016.
To note, the groundwater assessment by DoW for a Licence(s) under the Rights in Water and Irrigation
Act 1914 (WA) will be undertaken in parallel with the environmental assessment by EPA under the
Environmental Protection Act 1986 (WA).

1.10.6

Environmental Protection Act 1986 (WA) (Part V) and the
Environmental Protection Regulations 1987 (WA)

The Environmental Protection Regulations 1987 (WA) is subsidiary legislation related to enacted to have
effect to procedural matters outlined by the Environmental Protection Act 1986 (WA).
The
Environmental Protection Regulations 1987 (WA) list a range of prescribed activities which require a
Licence under the Environmental Protection Act 1986 (WA).
The licensing provisions of the
Environmental Protection Act 1986 (WA) and the Environmental Protection Regulations 1987 (WA) are
managed by the Department of Environmental Regulation (DER).
Licence 8495 (DER 2014a) granted to MGM for the approved mine operations includes inter alia the
prescribed activity of a ‘Category 64 Class II Putrescible Landfill Site’.
As outlined by Section 1.3.2 Waste Rock Landform, the waste rock landform component of the Proposal
may be used for the controlled disposal of wastes. If required based on further planning, an
amendment will be attained to the Licence 8495 approval.
Submission of an application to DER to amend Licence 8495 under s59 of the Environmental Protection
Act 1986 (WA) to include an additional landfill, if required, is scheduled from Q3 2015, with the
completion of the assessment and approval processes anticipated during Q2 2016.
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To note, the environmental assessment by DER to amend Licence 8495 under the Environmental
Protection Act 1986 (WA), if required, will be undertaken in parallel with the environmental assessment
by EPA under the Environmental Protection Act 1986 (WA).

1.10.7

Aboriginal Heritage Act 1972 (WA)

The Aboriginal Heritage Act 1972 (WA) is the principal legislation regarding the protection of Aboriginal
heritage sites and places in Western Australia, and is managed by the Department of Aboriginal Affairs
(DAA). The Aboriginal Heritage Act 1972 (WA) identifies that the use of land containing an Aboriginal
heritage site or place requires Consent (i.e. approval) of the Minister.
The Proposal coincides with DAA record 25293 ‘Extension Hill’, which is not a ‘Registered Site’ of under
the Aboriginal Heritage Act 1972 (WA).
Submission of an application to DAA for Consent under s18 of the Aboriginal Heritage Act 1972 (WA)
was submitted during Q1 2015 (MGM 2015b), with the completion of the assessment and consent
processes anticipated during Q4 2015. As of early September 2015, DAA advised MGM that MGM’s s18
application and supporting documentation collated by DAA is likely to go before ACMC in October or
November 2015.
To note, the heritage assessment by DAA for Consent under the Aboriginal Heritage Act 1972 (WA) will
be undertaken in parallel with the environmental assessment by EPA under the Environmental
Protection Act 1986 (WA).

1.11 Related Environmental Approvals
The Proposal will be integrated into the approved mine operations at the Mt Gibson Ranges. A number
of related environmental approvals granted for the approved mine operations may be relevant for
consideration. A summary of the related environmental approvals is provided below.

1.11.1

Statements 753 and 889 under the Environmental Protection Act
1986 (WA)

The Statement 753 approval (WA Minister for the Environment 2007) has been granted to MGM and
EHPL by the Western Australian Minister for Environment under s45(5) of the Environmental Protection
Act 1986 (WA) for the approved mine operations. The approved mine operations comprise both
hematite and magnetite ore mining operations at the Extension Hill Deposit, with MGM managing the
hematite ore mining operations which commenced in 2010, and with EHPL managing the magnetite
ore mining operations which have yet to commence. The Statement 889 approval (WA Minister for the
Environment 2012) amends some of the environmental conditions of the Statement 753 approval.
The existing infrastructure and facilities constructed and operated under the Statement 753 approval
include a mine pit, a waste rock landform, ore stockpiles, rehabilitation stockpiles (vegetation, topsoil
and subsoil for post-mining rehabilitation), ore processing facilities, administration and workshop
facilities, mine roads, water and wastewater treatment facilities, water dams, power generation
facilities, chemical and hydrocarbon and explosive storage facilities, waste management facilities, and
a mine camp.
The approved infrastructure and facilities under the Statement 753 approval do not form part of the
Proposal, however, the approved infrastructure and facilities will continue to be used to the extent
necessary to support the development of the Proposal. Accordingly, the Statement 753 and 889
approvals have been identified as related environmental approvals.

1.11.2

Statement 786 under the Environmental Protection Act 1986
(WA)
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The Statement 786 approval (WA Minister for the Environment 2009) has been granted to MGM by the
Western Australian Minister for Environment under s45(5) of the Environmental Protection Act 1986 (WA)
for the road haulage of ore from the approved mine operations to Perenjori, and a rail siding at
Perenjori where the ore is loaded onto trains.
The existing infrastructure and facilities constructed and operated under the Statement 786 approval
include the upgrade and use of a public road for the ore haulage, and development and operation of
a rail siding at Perenjori.
The approved infrastructure and facilities under the Statement 786 approval do not form part of the
Proposal, however, the approved infrastructure and facilities will continue to be used to the extent
necessary to support the development of the Proposal. Accordingly, the Statement 786 approval has
been identified as a related environmental approval.

1.11.3

Licence 8495 under the Environmental Protection Act 1986 (WA)

Licence 8495 (DER 2014a) has been granted to MGM by DER under s57(3) of the Environmental
Protection Act 1986 (WA) for the prescribed activities at the approved mine operations.
The existing infrastructure and facilities constructed and operated under the Licence 8495 approval
include ore processing (crushing and screening), a putrescible landfill servicing the mine operations
and mine camp, and a sewage (wastewater) facility servicing the mine camp.
The approved infrastructure and facilities under the Licence 8495 approval do not form part of the
Proposal, however, the approved infrastructure and facilities will continue to be used to the extent
necessary to support the development of the Proposal. Accordingly, the Licence 8495 approval has
been identified as a related environmental approval.

1.11.4

Groundwater Licence GWL166067 under the Rights in Water and
Irrigation Act 1914 (WA)

Groundwater Licence GWL166067 (DoW 2013) has been granted to EHPL by DoW under s5C of the
Rights in Water and Irrigation Act 1914 (WA) for groundwater abstraction and use for the approved
mine operations, with MGM abstracting groundwater under this approval with the consent of EHPL.
The existing infrastructure and facilities constructed and operated under the Groundwater Licence
GWL166067 approval include a series of groundwater wells, pipelines and pumps which supply the
approved mine operations with groundwater for use in dust suppression and other mining purposes
(e.g. water treatment for potable water supply). The intention is to continue to utilise these.
The approved infrastructure and facilities under the Groundwater Licence GWL166067 approval do not
form part of the Proposal, however, the approved infrastructure and facilities will continue to be used
to the extent necessary to support the development of the Proposal. Accordingly, the existing
Groundwater Licence GWL166067 approval has been identified as a related environmental approval.
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Natural and Human Environments

The natural and human environments of the Mt Gibson Ranges and its surrounds have been described
extensively in various environmental and planning documents. Section 2 Natural and Human
Environments provides a summary of the natural and human environments relevant to the Proposal.

2.1 Climate
The climate of the Development Envelope is characterised by hot, dry summers and mild, wet winters.
Maximum temperature peaks (greater than 30oC) occur between November and March. Rainfall
occurs throughout the year with approximately 290mm of rainfall annually, occurring within
approximately 40 rainfall days (BoM 2014b1).

2.2 Geology and Topography
The Proposal is within the Yilgarn Craton in the Mid-west Region of Western Australia. The Yilgarn Craton
covers an area of approximately 62,000,000ha, being approximately 24% of the area of Western
Australia (Gibson et al. 2007). The Mt Gibson Ranges is dominated by geologies of hematite-goethite
mineralisation, magnetite mineralisation, banded iron formation, canga, and cherty iron formation
(MGM 2014b).
The majority of the Mid-west Region is gently undulating, with ironstone and granite ridges rising above
the surrounding plains. The Mt Gibson Ranges reach an elevation of approximately 445mAHD. For
comparison, other ranges in the local area (within approximately 50km of the Proposal) include Mt
Singleton (to 660mAHD), Warriedar Hill (545mAHD), Wylacoopin Hill (540mAHD), Windaning Hill
(510mAHD), Pinyalling Hill (490mAHD), Watheragabbing Hill (475mAHD) and Yandhanoo Hill
(470mAHD).
Further description of the landforms of the Mt Gibson Ranges, and the predicted effect of the Proposal,
is provided in Section 3.3 Landforms.

2.3 Flora
The Mt Gibson Ranges are located in the Avon Botanical District of the Southwest Botanical Province,
near the boundary of the Austin Botanical District of the Eremaean Botanical Province (Beard 1990 in
ATA 2006a). As such, the Mt Gibson Ranges contain flora representative of both the Avon and Austin
Botanical Districts (ATA 2006a).
The flora values of the Mt Gibson Ranges are well understood based upon various flora studies
undertaken over nearly two decades, including the area of the Proposal (Muir 1995; Bennett 2000; Paul
Armstrong & Assoc. 2004; ATA 2004, 2006a, 2006b, 2006c, 2006d; EA Griffin & Assoc. 2005; Coffey 2008a,
2008b, 2008c; Meissner & Caruso 2008; BGPA 2010; Borger & Nicholls 2013; Ruoss 2013; MBS 2013, 2014a,
2014b, 2015; Astron 2014; Maia 2014; Eco Logical 2015a, Ecologia 2015).
Flora surveys of the Mt Gibson Ranges have identified the presence of more than 250 native flora
species and 59 vegetation units. Most notably, the flora values of the Mt Gibson Ranges include three
flora taxa declared as ‘Rare Flora’ under the Wildlife Conservation Act 1950 (WA) and a number of
flora taxa classified by DPaW as ‘Priority’ (ATA 2006a). Of the three flora taxa declared as Rare Flora,

Climate statistics for rainfall and temperature data are taken from the nearest monitoring station located at Paynes
Find, approximately 65km north-east of the Proposal.
1
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two of those flora taxa have also been listed as ‘Threatened Species’ of flora under the Environment
Protection and Biodiversity Conservation Act 1999 (C’th).
The approved mine operations coincide with two Rare Flora taxa, being Darwinia masonii (Mason’s
Darwinia) and Lepidosperma gibsonii, and three Priority flora taxa. The approved mine operations
coincide with 37 mapped vegetation units.
The Proposal coincides with individuals of two Rare Flora taxa, being Darwinia masonii and
Lepidosperma gibsonii, and four mapped vegetation units. There are no Priority flora taxa recorded in
the Development Envelope.
Further description of the flora values of the Mt Gibson Ranges, and the predicted effect of the
Proposal, is provided in Section 3.1 Flora and Vegetation.

2.4 Fauna
The Mt Gibson Ranges contain a variety of fauna species, supported by an array of fauna habitats
within both plains and ridges. The fauna values of the Mt Gibson Ranges are well understood based
upon various fauna studies undertaken over more than a decade, including the area of the Proposal
(Hart Simpson & Assoc. 2000; ATA 2005a, 2005b; UWA 2005; WAM 2005, 2006; Rockwater 2008, 2012;
MGM 2011, 2012; Terrestrial Ecosystems 2012, 2014; Biologic 2015a, 2015b; Bennelongia 2015; Ecologia
2014).
Surveys for vertebrate fauna at the Mt Gibson Ranges have identified the presence of approximately
110 vertebrate fauna species comprising birds, reptiles and mammals. Most notably, the survey results
include five vertebrate fauna taxa declared as ‘Specially Protected Fauna’ under the Wildlife
Conservation Act 1950 (WA) and one Priority vertebrate fauna taxa.
Surveys for invertebrate fauna at the Mt Gibson Ranges have identified a variety of invertebrate fauna
taxa comprising spiders, land snails and millipedes. Most notably, the survey results include one
invertebrate fauna taxon classified as ‘Specially Protected Fauna’ under the Wildlife Conservation Act
1950 (WA) and one Priority invertebrate fauna taxon.
Surveys for subterranean fauna have not yielded any stygobitic subterranean fauna at the Mt Gibson
Ranges. A desktop assessment has indicated the Mt Gibson Ranges may provide habitat suitable for
troglobitic subterranean fauna.
The existing approved mine operations at the Mt Gibson Ranges coincide with records of three
Specially Protected Fauna taxa, being Idiosoma nigrum (Shield-backed Trapdoor Spider) and Leipoa
ocellata (Malleefowl) and Cacatua leadbeateri (Major Mitchell’s Cockatoo), and one Priority 4 fauna
taxa, Aganippe castellum (Tree Stem Trapdoor Spider).
The Proposal coincides with records of four Specially Protected Fauna taxa, being Idiosoma nigrum,
Leipoa ocellata, Cacatua leadbeateri and Falco peregrinus (Peregrine Falcon).
Further description of the fauna values of the Mt Gibson Ranges, and the predicted effect of the
Proposal, is provided in Section 3.2 Fauna.

2.5 Hydrology and Hydrogeology
Surface water drainage at the Mt Gibson Ranges is primarily characterised by ephemeral flows
following rainfall, with drainage towards salt lakes and clay pans that are typically dry, containing
surface water only following significant rainfall events.
The larger salt lakes of the region include Lake Moore and Mongers Lake, located approximately 25km
east and 40km west of the Proposal, respectively. A small unnamed clay pan occurs approximately
650m south-east of the Proposal, which is typically dry and is covered in some sparse vegetation (i.e.
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does not typically contain surface water). The approved mine operations include a surface water dam
constructed for the temporary storage of abstracted groundwater.
Groundwater at the Mt Gibson Ranges is of low salinity at up to approximately 10,000mg/L total
dissolved solids (brackish) (Rockwater 2005), with the water table at an elevation of approximately
310mAHD (MGM unpublished data). The current beneficial use of the groundwater resource is for
mineral exploration and mining operations.
The approved mine operations currently abstract groundwater for use in dust suppression and other
mining activities (e.g. water treatment for potable water supply). Groundwater abstraction is
undertaken in accordance with Groundwater Licence GWL166067 (DoW 2013) granted by DoW under
the Rights in Water and Irrigation Act 1914 (WA).
The groundwater level within the area of the Proposal has been recorded at an elevation
approximately 310mAHD (MGM unpublished data). Mining below the water table will not be required
as part of the Proposal.

2.6 Land Tenure
The Mt Gibson Ranges coincide with various land tenures of Crown Reserve, Unallocated Crown Land
and Pastoral Leases under the Land Administration Act 1997 (WA), underlying Mining Tenements
granted under the Mining Act 1978 (WA).
The Crown Reserve and Unallocated Crown Land are managed by the Department of Lands (DoL).
The defined purpose of the Crown Reserve is for ‘Common’. The Unallocated Crown Land has no
defined purpose.
The Proposal is located in proximity to a number of Pastoral Leases, being the Mt Gibson Pastoral Lease
(approximately 1km north of the Proposal), Ninghan Pastoral Lease (3km north), White Wells Pastoral
Lease (3km west) and the Wanarra Pastoral Lease (20km west). The Pastoral Leases are managed by
the Australian Wildlife Conservancy (Mt Gibson Pastoral Lease) and the Pindiddy Aboriginal
Corporation (Ninghan Pastoral Lease). The Pastoral Leases have a defined purpose of pastoralism.
The Proposal coincides with land tenures of Mining Tenements M59/338, M59/4545, M59/455, M59/526,
M59/609 and G59/50 granted to EHPL, overlying Crown Reserve 17367 (Common) managed by DoL.
The Proposal can be appropriately implemented under these land tenures.
The Mining Tenements are held by EHPL. The defined purpose of the Mining Tenements is mining. The
arrangement of the land tenure under Land Administration Act 1997 and mining tenements is shown in
Figure 2-1.
The current land use of the Mt Gibson Ranges is for mineral exploration and mining operations;
consistent with the purpose of the Mining Tenements. Mineral exploration and mining operations at the
Mt Gibson Ranges has a history spanning approximately 50 years, with mineral exploration
commencing in the 1960’s, and mining operations commencing in 2010.
The Mt Gibson Ranges are not located near any area of public occupation. The nearest occupied
townsite to the Mt Gibson Ranges is Wubin, located approximately 75km south-west of the Mt Gibson
Ranges. The nearest occupied residence is located greater than 10km west of the Mt Gibson Ranges.
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Figure 2-1: Land tenure in proximity to the Development Envelope.
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2.7 Demography
The Mt Gibson Ranges are located within the Shire of Yalgoo, which encompasses an area of
approximately 3.5 million hectares and is centred on the town of Yalgoo, situated approximately 400km
north-north-east of Perth and 150km north-north-west of the Mt Gibson Ranges. The Shire of Yalgoo has
a population of approximately 400 people (ABS 2013a). Mining is the key local industry sector within the
Shire of Yalgoo, accounting for approximately 45% of employment, with other employment sectors
such as agriculture, administration and hospitality each accounting for less than 10% of employment
(ABS 2013a).
The Mt Gibson Ranges are located approximately 5km from the eastern boundary of the Shire of
Perenjori, which encompasses an area of approximately 860,000 hectares and is centred on the town
of Perenjori, situated approximately 90km west of the Mt Gibson Ranges. The Shire of Perenjori has a
population of approximately 900 people (ABS 2013b). Agriculture is the key local industry sector
accounting for approximately 20% of employment, with mining accounting for approximately 15% of
employment (ABS 2013b). A number of personnel employed at the approved mine operations reside
within the Perenjori townsite.

2.8 Heritage
The Mid-west Region has a well-documented history of both Aboriginal and European heritage, with
the heritage values identified by surveys documented within relevant Commonwealth, State and local
heritage registers.
Two ‘Registered Sites’ of Aboriginal heritage under the Aboriginal Heritage Act 1972 (WA) coincide with
the Mt Gibson Ranges (DAA 2014a). Records held by DAA (DAA 2014b) and from field surveys (Tehnas
2010) also indicate the presence of other reported locations which may be of potential Aboriginal
significance.
The Mt Gibson Ranges do not coincide with any area of determined Native Title under the Native Title
Act 1993 (C’th) (NNTT 2014a). The Mt Gibson Ranges coincides with a registered application for Native
Title by the Badimia People (NNTT 2014a, 2014b) and an unregistered application for Native Title by the
Badimia #2 (NNTT 2014a, 2014c).
The Mt Gibson Ranges do not coincide with any record of European heritage listed on the State
Register of Heritage Places maintained by the Heritage Council of Western Australia (HCWA) under the
Heritage of Western Australia Act 1990 (WA) (HCWA 2014).
The Proposal coincides with DAA record 25293 ‘Extension Hill’, which is not a ‘Registered Site’ of
Aboriginal heritage under the Aboriginal Heritage Act 1972 (WA). DAA identifies record 25293 covers
most of the Mt Gibson Ranges and is identified by DAA as an ‘other heritage places’ of a ‘ceremonial,
mythological’ type (DAA 2014c). Record 25293 was identified by the Widi Mob (Tehnas 2010), whom
have since have excluded the Mt Gibson Ranges from their area of application for Native Title.
The Proposal occurs in proximity to DAA record 21626 ‘Iron Hill 1’, which is recorded by DAA as an ‘other
heritage places’ (DAA 2014b, 2015), submitted by the Badimia People for a small artefact/scatter
(Tehnas 2010). The DAA record 21626 is not considered to be significant in context with the regional
archaeology of the central Murchison region (Tehnas 2010). The boundary of DAA record 21626 is
positioned approximately 2m beyond the boundary of the Proposal.

2.9 Mining History
The iron ore resources of the Mt Gibson Ranges have been explored since the early 1960’s, with
historical exploration programs being undertaken by various parties over the periods of 1962 to 1967,
1975 to 1977, 1995 to 1997, 2002, 2008, 2009, 2013 and 2014 (MGM 2014b). The exploration programs
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have largely focussed on parts of the Mt Gibson Ranges referred to as Extension Hill (currently being
mined), Iron Hill and Gibson Hill.
For the Development Envelope, the various exploration programs undertaken to date have included
surface mapping, rock-chip sampling, percussion drilling, rotary air blast drilling, diamond drilling, and
adit-driving, comprising more than 32,000m of exploration drilling and 400m of underground adits
(MGM 2014b). The extent of the previous exploration programs within the Development Envelope and
the effect of clearing is visible from aerial imagery identified by Figure 1-4, with the land disturbance
from the previous exploration programs comprising approximately 8ha of the 112ha Development
Envelope.
In 2010, mining at the Mt Gibson Ranges for hematite iron commenced at the Extension Hill Deposit.
Since its commencement, approximately 8Mt of hematite ore has been mined, with a further
approximately 4Mt of hematite ore remaining within the Extension Hill Deposit to be mined through to
Q3 2016. The approved mine operations currently produce approximately 3.5 to 4Mtpa, having a gross
economic value of approximately A$230million per year.
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Environmental Assessment

Section 3 Environmental Impact Assessment provides an assessment of the potential effect of the
Proposal to the preliminary key environmental factors, key integrating factors and other factors
identified by EPA (2014a, 2015a), being:
(a) ‘Flora and Vegetation’ (environmental factor);
(b) ‘Terrestrial Fauna’ (environmental factor);
(c) ‘Subterranean Fauna’ (environmental factor);
(d) ‘Landforms’ (environmental factor);
(e) ‘Rehabilitation and Decommissioning’ (integrating factor);
(f)

‘Offsets’ (integrating factor);

(g) ‘Hydrological Processes’ (other factor); and
(h)

‘Heritage’ (other factor).

Section 3.1 Flora and Vegetation provides an assessment of the effect of the Proposal for the
preliminary key environmental factor of ‘Flora and Vegetation’.
Section 3.2 Fauna provides an assessment of the effect of the Proposal for the preliminary key
environmental factors of ‘Terrestrial Fauna’ and ‘Subterranean Fauna’.
Section 3.3 Landforms provides an assessment of the effect of the Proposal for the preliminary key
environmental factor of ‘Landforms’.
Section 3.4 Mine Closure provides an assessment of the effect of the Proposal for the preliminary key
integrating factor of ‘Rehabilitation and Decommissioning’.
Section 3.5 Offsets provides an assessment of the applicability of environmental offsets for the Proposal
for the preliminary key integrating factor of ‘Offsets’.
Section 3.6 Other Factors provides an assessment of the effect of the Proposal for the preliminary other
factors of ‘Hydrology’ and ‘Heritage’.
The assessments are based on a range of investigations undertaken by appropriately qualified and
reputable consultants for their study field, and provide an overview of the outcomes of those
investigations in context with the Proposal. Further detail from the surveys and investigations can be
sourced directly from the cited reports, which are provided on the compact disc attached to this EIAPER document (refer Section 7 References).
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3.1 Flora and Vegetation
3.1.1

Context

The Mt Gibson Ranges and its surrounds contain a variety of native flora taxa and vegetation types.
Parts of the populations of flora taxa and vegetation types occurring at the Mt Gibson Ranges will be
cleared to enable implementation of the Proposal. Section 3.1 Flora and Vegetation provides an
assessment of the effect of the Proposal to flora values.

3.1.2

EPA Objective

The EPA’s objective for the preliminary key environmental factor of ‘Flora and Vegetation’ is:
“To maintain representation, diversity, viability and ecological function at the species, population and
community level” (EPA 2015b).

3.1.3

Legislation and Guidelines

Legislation, guidelines, standards and approvals relevant to the preliminary key environmental factor of
‘Flora and Vegetation’ and to the Proposal include:
(a) Environmental Protection Act 1986 (WA)
(b) Wildlife Conservation Act 1950 (WA)
(c) Environment Protection and Biodiversity Conservation Act 1999 (C’th)
(d) EPA Guidance Statement 51: Terrestrial Flora and Vegetation Surveys for Environmental
Impact Assessment in Western Australia (EPA 2004a)
(e) EPA Guidance Statement 55: Implementing Best Practice in Proposals submitted to the
Environmental Impact Assessment Process (EPA 2003)
(f)

EPA Position Statement 2: Environmental Protection of Native Vegetation in Western
Australia (EPA 2000)

(g) EPA Position Statement 3: Terrestrial Biological Surveys as an Element of Biodiversity
Protection (EPA 2002a)
(h)

EPBC Act List of Threatened Flora (DoE 2014a)

(i)

EPBC Act List of Threatened Ecological Communities (DoE 2014b)

(j)

Wildlife Conservation (Rare Flora) Notice 2014 (WA Minister for Environment 2014a)

(k)

Conservation Codes for Western Australian Flora and Fauna (DPaW 2014a)

(l)

FloraBase list of DPaW-classified ‘priority’ flora (DPaW 2014b)

(m) Priority Ecological Communities for Western Australia (DPaW 2014c)
(n)

Recommended Interim Protocol for Flora Surveys of Banded Ironstone Formations (BIF) of
the Yilgarn Craton (DEC 2006)

3.1.4

Assessment

3.1.4.1

Legislative Framework for Flora and Vegetation Protection

All native flora in Western Australia is protected under the Environmental Protection Act 1986 (WA) by
virtue of the Environmental Protection (Clearing of Native Vegetation) Regulations 2004 (WA). Specific
flora species may be afforded special protection under the Environment Protection and Biodiversity
Conservation Act 1999 (C’th) as listed ‘Threatened Species’ of flora, with similar protection also
available under the Wildlife Conservation Act 1950 (WA) as ‘Rare Flora’. The Environment Protection
and Biodiversity Conservation Act 1999 (C’th) may also afford special protection to certain vegetation
types as ‘Threatened Ecological Communities’.
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To provide context, a description1 of the classifications used in flora protection is provided below:

1



Threatened Species: ‘Threatened Species’ of flora may be declared by the Commonwealth
Minister for Environment for protection under the Environment Protection and Biodiversity
Conservation Act 1999 (C’th) as a matter of ‘National Environmental Significance’ for it being
extinct, facing a risk of extinction, or in need of a conservation program to prevent the species
from a risk of extinction. Threatened Species are allocated a category of ‘Extinct’, ‘Extinct in
the Wild’, ‘Critically Endangered’, ‘Endangered’, ‘Vulnerable’ or ‘Conservation Dependent’,
being generally in accordance with the criteria of IUCN (2012a). The list of Threatened Species
of flora is identified by DoE (2014a).



Rare Flora: ‘Rare Flora’ may be declared by the Western Australian Minister for the Environment
and protected under the Wildlife Conservation Act 1950 (WA) as likely to become extinct, or
rare, or otherwise in need of special protection. Rare Flora are allocated a category of ‘extant
taxa’ or ‘taxa presumed to be extinct’ (WA Minister for Environment 2014a), with the
assessment process for the extant taxa having consideration of criteria of IUCN (2012a) for the
categories of ‘Critically Endangered’, ‘Endangered’ or ‘Vulnerable’ (DPaW 2014a). The list of
Rare Flora is identified by WA Minister for Environment (2014a).



Priority Flora: ‘Priority’ flora is a classification system by DPaW for flora taxa which are known
from one, a few or several occurrences which may or may not be under threat, or may
otherwise be rare. Five ‘priority’ categories are used, with Priority 1 (P1) being of the highest
conservation significance and/or a priority for surveying and determining the conservation
significance based on current knowledge of any perceived threat (DPaW 2013a). As Priority
flora are identified and determined by DPaW (i.e. not through legislation), Priority flora are not
subject to any specific legal protection. The list of Priority flora is identified by DPaW (2014b).



Threatened Ecological Community: A ‘Threatened Ecological Community’ (TEC) may be
declared by the Commonwealth Minister for Environment for protection under the Environment
Protection and Biodiversity Conservation Act 1999 (C’th) as a ‘Matter of National Environmental
Significance’ (MNES) for vegetation units that occur in a particular type of habitat that are
facing a high, very high or extremely high risk of extinction in the wild in the medium-term, near
or immediate future. Threatened Ecological Communities are allocated a classification of
‘Vulnerable’, ‘Endangered’ or ‘Critically Endangered’. Threatened Ecological Communities
declared under the Environment Protection and Biodiversity Conservation Act 1999 (C’th) are
also deemed to be protected under the Environmental Protection Act 1986 (WA). The list of
Threatened Ecological Communities is identified by DoE (2014b).



Priority Ecological Community: ‘Priority Ecological Community’ (PEC) is a classification system
by DPaW for a naturally occurring vegetation unit that occurs in a particular type of habitat
that is known from a few to many occurrences, which may or may not be managed for
conservation, and which may or may not be under threat. Five ‘priority’ categories are used,
with Priority 1 (P1) being of the highest conservation significance and/or a priority for surveying
and determining the conservation significance based on current knowledge of any perceived
threat. As PECs are identified and determined by DPaW (i.e. not through legislation), PECs are
not subject to any specific legal protection. The list of PECs is identified by DPaW (2014b).

Descriptions are consolidated from review of the Environment Protection and Biodiversity Conservation Act 1999

(C’th), Wildlife Conservation Act 1950 (WA), and flora literature published by DPaW and DoE.
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Flora and Vegetation of the Development Envelope and Mt Gibson Ranges

The Mt Gibson Ranges have been subject to numerous surveys/assessments of its flora and vegetation
over nearly two decades, including the area of the Proposal, the combination of which form a sound
basis to be able to assess the environmental effect of the Proposal. The flora and vegetation
surveys/assessments are identified below (ordered by year):
(a) Muir Environmental (1995) Observations on the Presence and Distribution of Rare Flora,
especially Darwinia masonii, near Mt Gibson. Report prepared by Muir Environmental for
Extension Hill Pty Ltd (formerly as Asia Iron Limited). May 1995.
(b) Bennett Environmental Consulting Pty Ltd (2000) Flora and Vegetation of Mt Gibson.
Report prepared for Mount Gibson Iron Limited. December 2000.
(c) ATA Environmental (2004) Targeted Search at Mt Gibson for the Declared Rare Flora
Darwinia masonii. Report prepared for Mount Gibson Mining Limited. Report 2004/227.
Version 1. December 2004.
(d) Paul Armstrong and Associates (2004) Vegetation Assessment and Rare Flora Search
between Perenjori and Mt Gibson. Report prepared by Armstrong P (Dr.) of Paul Armstrong
and Associates for Mount Gibson Mining Limited. March 2004.
(e) E. A. Griffin & Associates (2005) Numerical Analysis of Floristic Data in Mt Gibson Area.
Report to ATA Environmental. December 2005.
(f)

ATA Environmental (2006a) Mt Gibson Iron Ore Mine and Infrastructure Project Public
Environmental Review. Report prepared for Mount Gibson Mining Limited. Report
2004/246. Version 3. April 2006.

(g) ATA Environmental (2006b) Chamelaucium sp. Yalgoo Supplementary Survey – Mt Gibson.
Report prepared by Grein S of ATA Environmental for the Environmental Protection
Authority on behalf Mount Gibson Mining Limited. August 2006.
(h)

ATA Environmental (2006c) Mt Gibson Magnetite Project Supplementary Vegetation and
Flora Surveys. Report prepared for Mount Gibson Mining Limited. Report 2005/149. Version
2. March 2006.

(i)

ATA Environmental (2006d) Targeted Survey at Mt Gibson for a new Lepidosperma sp. Mt
Gibson. Report prepared for Mount Gibson Mining Limited. Report 2006/090. Version 2.
August 2006.

(j)

Environmental Protection Authority (2006a) Mt Gibson Iron Ore Mine and Infrastructure
Project. Report of the Environmental Protection Authority to the Western Australian Minister
for Environment under s44 of the Environmental Protection Act 1986 (WA). Report 1242.
November 2006.

(k)

Coffey Environments Pty Ltd (2008a) Location of Darwinia masonii (DRF) Associated with
Phase 1 Drill Pads – Extension Hill. Report prepared by de Kock PL and Scheltema M of
Coffey Environments Pty Ltd for Asia Iron Australia Pty Ltd. February 2008.

(l)

Coffey Environments Pty Ltd (2008b) Locations of Lepidosperma gibsonii. Report prepared
by Sadlo B and Grein S of Coffey Environments Pty Ltd for Asia Iron Australia Pty Ltd.
January 2008.

(m) Coffey Environments Pty Ltd (2008c) Locations of Lepidosperma gibsonii (DRF). Report
prepared by de Kock PL and Scheltema M of Coffey Environments Pty Ltd for Asia Iron
Australia Pty Ltd. March 2008.
(n)

Meissner R and Caruso Y (2008a) ‘Flora and Vegetation of Banded Iron Formations of the
Yilgarn Craton: Mount Gibson and surrounding area’. Conservation Science Western
Australia, Volume 7, Number 1.

(o) Department of Environment and Conservation (DEC) (2008a) Lepidosperma gibsonii
Interim Recovery Plan 2008-2012. Interim Recovery Plan 283.
Report prepared by
Sheltema M and Gray C of Coffey Environments for the Department of Environment and
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Conservation, Mount Gibson Mining Limited, Extension Hill Pty Ltd, Coffey Environments and
the Botanic Gardens and Parks Authority. Version 5. August 2008.
(p) Department of Environment and Conservation (DEC) (2008b) Mason’s Darwinia (Darwinia
masonii) Interim Recovery Plan 2008-2012. Interim Recovery Plan 282. Report prepared by
Sheltema M and Gray C of Coffey Environments for the Department of Environment and
Conservation, Mount Gibson Mining Limited, Extension Hill Pty Ltd, Coffey Environments and
the Botanic Gardens and Parks Authority. Version 5. August 2008.
(q) Department of the Environment (2008) Approved Conservation Advice for Darwinia
masonii (Mason’s Darwinia). Conservation advice approved by the Minister / Delegate of
the Minister in July 2008. Prepared by the Department of the Environment (formerly as the
Department of Environment, Water, Heritage and the Arts). July 2008.
(r)

Mount Gibson Mining Limited and Extension Hill Pty Ltd (2008) Mt Gibson Iron Ore Mine and
Infrastructure Project Environmental Management Plan. July 2008.

(s)

Botanic Gardens and Parks Authority (2010) Darwinia masonii and Lepidosperma gibsonii
Conservation and Restoration Research. Report prepared by Miller B and Barrett M of
Botanic Gardens and Parks Authority for Mount Gibson Mining Limited and Extension Hill Pty
Ltd. October 2010.

(t)

Borger J and Nicholls I (2013) Survey of Proposed Drill Lines in Tenement M59/339 at
Extension Hill. Report prepared for Extension Hill Pty Ltd. August 2013.

(u)

Martinick Bosch Sell Pty Ltd (2013) Targeted Flora Survey: Extension Hill Hematite Project,
Midwest Region, Western Australia - Iron Hill and Gibson Hill Prospect Areas. Report
prepared by Wiseman K of Martinick Bosch Sell Pty Ltd for Mount Gibson Mining Limited.
July 2013.

(v)

Mount Gibson Mining Limited and Extension Hill Pty Ltd (2013) Mount Gibson Iron Ore Mine
and Infrastructure Project Extension Hill & Extension Hill North Darwinia masonii
Management and Monitoring Plan. October 2013. Prepared by Mount Gibson Mining
Limited and Extension Hill Pty Ltd in consultation with ATA Environmental, Maunsell Australia
Pty Ltd and GHD Pty Ltd. Revision 1. October 2013.

(w) Ruoss S (2013) Restoration Ecology of Rare Shallow-Soil Endemic Flora from a Semi-Arid
Biodiversity Hotspot. Doctor of Philosophy Thesis. The University of Western Australia School
of Plant Biology. January 2013.
(x)

Astron Environmental Services Pty Ltd (2014) Survivorship and Health of Darwinia masonii.
Report prepared by Matsuki M of Astron Environmental Services Pty Ltd for Mount Gibson
Mining Limited. October 2014.

(y)

Department of Parks and Wildlife (2014d) Darwinia masonii Review Paper. Prepared by
Foster K for the Department of Parks and Wildlife. May 2014.

(z)

Department of Parks and Wildlife (2014e) Lepidosperma gibsonii Review Paper. Prepared
by Foster K for the Department of Parks and Wildlife. June 2014.

(aa) Eco Logical Australia Pty Ltd (2015a) Mount Gibson Ranges Darwinia masonii Census.
Report prepared by Browne-Cooper R and Trotter L of Eco Logical Australia Pty Ltd for
Mount Gibson Mining Limited. Revision 3, June 2015.
(bb) Globe Environments Australia Pty Ltd (2015) Iron Hill Deposit Assessment of the Threatened
Taxa Category for Darwinia masonii using IUCN (2012) Criteria. Report prepared by
Hawkins S of Globe Environments Australia Pty Ltd for Mount Gibson Mining Limited.
Revision F. June 2015.
(cc) Maia Environmental Consultancy Pty Ltd (2014) Mt Gibson Ranges Targeted Darwinia
masonii Survey. Report prepared by Haycock R and Cox C of Maia Environmental
Consultancy Pty Ltd for Mount Gibson Mining Limited. Revision 2. February 2014.

46

Mt Gibson Range Mine Operations - Iron Hill Deposits
Environmental Impact Assessment

Mount Gibson Mining Limited
November 2015

(dd) Martinick Bosch Sell Pty Ltd (2014a) Extension Hill Hematite Operations Annual Declared
Rare Flora Monitoring. Report prepared by Tremain S of Martinick Bosch Sell Pty Ltd for
Mount Gibson Mining Limited. February 2014.
(ee) EnPeritus Pty Ltd (2014) Offsets Analysis: Audit Report. Report prepared by Jefferson L of
EnPeritus Pty Ltd for Mount Gibson Mining Limited. Revision 1, May 2014
(ff)

Mount Gibson Mining Limited and Extension Hill Pty Ltd (2014a) Mason’s Darwinia (Darwinia
masonii) Recovery Plan. Report prepared by Mount Gibson Mining Limited and Extension
Hill Pty Ltd. Revision 0. June 2014.

(gg) Mount Gibson Mining Limited and Extension Hill Pty Ltd (2014b) Lepidosperma gibsonii
Recovery Plan. Report prepared by Mount Gibson Mining Limited and Extension Hill Pty
Ltd. Revision 0. June 2014.
(hh) Martinick Bosch Sell Pty Ltd (2014b) Additional DRF Monitoring Plots. Memorandum
prepared by Smit A of Martinick Bosch Sell Pty Ltd for Mount Gibson Mining Limited.
November 2014.
(ii)

Martinick Bosch Sell Pty Ltd (2015) Annual DRF Monitoring 2014. Report prepared by Smit A
of Martinick Bosch Sell Pty Ltd for Mount Gibson Mining Limited. Revision 1. February 2015.

(jj)

EnPeritus Pty Ltd (2015) Offsets Analysis: Darwinia masonii Restoration Program. Report
prepared by Jefferson L of EnPeritus Pty Ltd for Mount Gibson Mining Limited. Revision 1,
May 2015

(kk) Eco Logical Australia Pty Ltd (2015b) Mount Gibson Iron Ore Mine and Infrastructure
Proposal – Iron Hill Deposit Landform Integrity and Terrain Analysis. Report prepared by Eco
Logical Australia Pty Ltd for Mount Gibson Mining Limited. Revision 5, July 2015.
(ll)

Ecologia Environmental Consultants Pty Ltd (2015) Iron Hill Flora and Vegetation Assessment
and Floristic Analysis. Report prepared by Grein S and MacDonald M of Ecologia Pty Ltd
for Mount Gibson Mining Limited. Final. Nov 2015.

(mm) Verterra Ecological Engineering (2015) Darwinia masonii and Lepidosperma gibsonii
Conservation Genetics Review. Report prepared by Dale G of Verterra Ecological
Engineering Pty Ltd for Mount Gibson Mining Limited. Revision 1. June 2015.
Out of the above listed flora and vegetation surveys, reports by Ecologia (2015), Eco Logical (2015a),
Maia (2014), MBS (2013), Meissner and Caruso (2008), Paul Armstrong and Associates (2004), ATA (2004,
2006d) and Bennett (2000) have overlapped the Development Envelope (Figure 3-1). These surveys
were a combination of targeted Rare Flora surveys and/or floristic and vegetation community baseline
surveys.
Ecologia (2015) reviewed all of the flora and vegetation field surveys undertaken in the Development
Envelope, and undertook an additional Level 2 survey in April/May 2015. With the inclusion of 17
additional quadrats from that survey at Iron Hill (eight directly within the Development Envelope and
nine in adjoining vegetation), and along with data from eight quadrats from previous Iron Hill surveys
(five quadrats from Meissner and Caruso (2008b) and three quadrats from ATA (2006c)), there were 16
quadrats sampled directly within the Development Envelope. Based on their review, Ecologia (2015)
showed the coverage of one quadrat per 7ha to be sufficient to adequately describe and assess the
vegetation of the Development Envelope. All quadrat floristics have been completed and analysed
consistent with current EPA guidelines.

Additional floristic sampling targeting Priority flora was also

undertaken by Ecologia (2015) to complement preceding target sampling undertaken by Eco Logical
(2015a), providing a satisfactory level of information for the purposes of this EIA. The work reported in
Ecologia (2015), comprised of field survey, data review, floristics numerical analysis and technical
interpretation, was undertaken and represented by senior Ecologia personnel (Dr Matthew Macdonald
and Mr Shaun Grein) experienced at the Mt Gibson Ranges and in the Mid-west of WA; any potential
limitations of the survey consistent with the current EPA guidelines, and expertise of the botanists and
technical advisors are presented within the Ecologia (2015) report.
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Recorded Flora
A total of 116 vascular flora taxa were recorded in the Development Envelope by the Ecologia (2015)
survey. The most species rich families were Myrtaceae (20 taxa), Fabaceae (18 taxa) and Lamiaceae
(8 taxa). The most species rich genera recorded were Acacia (13 taxa), Eucalyptus (7 taxa) and
Melaleuca (6 taxa). A complete list of taxa recorded is available in Ecologia (2015).
Recorded Conservation Significant Species
The following ten conservation significant flora species have been recorded in various physiographic
settings at the Mt Gibson Ranges:
(a) Darwinia masonii (Rare Flora/Vulnerable);
(b) Eucalyptus synandra (Rare Flora/Vulnerable);
(c) Lepidosperma gibsonii (Rare Flora);
(d) Acacia cerastes (P1);
(e) Allocasuarina tessellata (P1);
(f)

Chamelaucium sp. Yalgoo (Y. Chadwick 1816) (P1);

(g) Grevillea scabrida (P3);
(h)

Micromyrtus trudgenii (P3);

(i)

Persoonia pentasticha (P3); and

(j)

Podotheca uniseta (P3).

Darwinia masonii and Lepidosperma gibsonii have been recorded from multiple locations within the
Development Envelope. Despite the extensive number of surveys, none of the other conservation
significant flora species have been recorded within the Development Envelope. No significant flora
species (e.g. endemic or restricted taxa, new taxa or affinities, taxa at the limits of their range, etc.; as
per Guidance Statement 51) were identified (Ecologia 2015). The locations of the conservation
significant flora species recorded in the Development Envelope and surrounds are displayed in Figure
3-2, Figure 3-3 and Figure 3-4.
Weeds
A total of 22 weed taxa have been recorded at, or in the vicinity of the Mt Gibson Ranges, with
mapped locations available for 16 species (see Eco Logical 2015b). The populations of the introduced
flora taxa at the Mt Gibson Ranges are generally small and isolated. Two species have been recorded
within the Development Envelope, *Centaurea melitensis and *Pentameris airoides (Eco Logical 2015b,
Ecologia 2015).
Vegetation
For the purposes of assessing existing clearing and potential cumulative impacts, the work of Bennett
(2000) and ATA (2006c) was examined in detail. These studies had originally broadly mapped a total of
59 vegetation units across the Mt Gibson Ranges and surrounds, which were categorised into
woodlands, thickets, shrublands and heaths. Based on mapping presented in ATA (2006a) the Proposal
coincides with four vegetation units, comprising of thickets (T), mallees (M) and woodlands (W); these
units are described in Table 3-1. Additionally, a total of 8.4ha of the Development Envelope has also
been recorded as disturbed, due to previous vegetation clearing for tracks and approved exploration
activities. The maps generated and used by Bennett (2000) and ATA (2006c) were used to inform the
latest analysis completed by Ecologia (2015).
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Table 3-1 Broad vegetation types at Mt Gibson Ranges and within the Development Envelope.
VEGETATION
TYPE

DESCRIPTION

Ironstone
ridges

Dense Thicket of Acacia assimilis, Allocasuarina acutivalvis subsp. prinsepiana and Melaleuca
nematophylla over Low Shrubland of Hemigenia sp. Paynes Find and Hibbertia crassifolia in loam pockets
in jaspilite rocks.

Sandplain
shrublands

Dense Thicket of Acacia species, Hakea species, Eucalyptus brachycorys and E. oldfieldii with emergent
Callitris glaucophylla, over Open Low Shrubland of mixed species on sand.

Footslopes /
plains
woodland

Open Tree Mallee of Eucalyptus brachycorys, E. hypochlamydea subsp. hypochlamydea, E. loxophleba
subsp. supralaevis and Callitris glaucophylla over Thicket of Acacia species over Low Shrubland and
Herbs on loam.

Sandplains
woodland

Very Open Woodland of Callitris glaucophylla and Eucalyptus loxophleba subsp. supralaevis over an
Open Thicket of Acacia acuminata over a Herbland in sandy loam.

Disturbed

Previous cleared vegetation for the purposes of tracks and approved exploration activities.

The set of work done by Bennett (2000), ATA (2006c) and Meissner & Caruso (2008) was worthy of
continuing assessment and use at Mt Gibson Ranges because of its availability, its extensiveness across
the Ranges and because it was used to inform earlier impact assessments forming the basis of
determinations at Mt Gibson Ranges. The data and maps generated and/or used by Bennett (2000),
ATA (2006c) and Meissner & Caruso (2008) are replicated in toto for the latest analysis augmented and
conducted by Ecologia (2015). A summary of each earlier study and the latest assessment is provided
in Table 3-2.
Table 3-2: Investigations, work scope and purpose of key floristic assessments at Iron Hill and Mt Gibson Ranges
SOURCE

DESCRIPTION OF WORK SCOPE

KEY OUTPUTS

Bennett (2000)

Extensive botanical survey of Mt Gibson Ranges

Base mapping of vegetation units across the
entire Mt Gibson Ranges based on dominant
species and habitat structure

ATA (2006c)

Floristics survey of regional quadrat data across
Mt Gibson Ranges and surrounds; focus on
Extension Hill ironstone ridges and adjacent
sandplains

Intensive quadrat surveys of floristics to inform the
Extension Hill mine PER; including quadrats at Iron
Hill.

Griffin (2005)

PATN analysis of ATA and DPaW (published as
Meissner & Caruso) data sets of 150 quadrats
with focus on the ironstone ridge and sandplain
community clusters

Assess floristic groupings to determine similarity/
dissimilarity trends between Mt Gibson Ranges
floristic compositions; including floristics from iron
Hill.

Meissner & Caruso
(2008)

Floristics survey and analysis of regional quadrat
data across Mt Gibson Ranges

Intensive quadrat surveys across Mt
Ranges; including quadrats at Iron Hill.

Ecologia (2015)

Intensive
floristics
survey
of
Iron
Hill
development envelope and surrounding lands;
PATN analysis of composite data set (167
quadrats); validation of available vegetation
mapping and generation of floristic mapping.

Intensive quadrats and floristics on and around
Iron Hill to inform the Iron Hill deposit PER.

Gibson

Assess
floristic
groupings
to
determine
similarity/dissimilarity trends between Mt Gibson
ranges floristic compositions. Mapping of
vegetation units in and around the development
envelope and floristic groupings across the Mt
Gibson Ranges.

Comprehensive floristic analysis was undertaken by Ecologia (2015), using a composite data set of the
17 additional vegetation quadrats surveyed by Ecologia in 2015, plus 150 vegetation quadrats reported
by ATA (2006c) and Meissner & Caruso (2008)(Figure 3-5); these original quadrat floristics were earlier
analysed by Griffin (2005). Ecologia (2015) found the regional vegetation could be grouped,
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according to usual PATN analysis methods and outputs, to comprise 14 broad floristic units which, in
general, align to the known geographic, regolithic and topographic settings of the quadrats. The
Proposal coincides with six of those 14 regional floristic groups (termed by Ecologia (2015) as A, B, C1,
C2, E and K); all of which have distributions and representations across the Mt Gibson Ranges beyond
the area of the Proposal (and noting Floristic Group E was also represented further afield by surveyed
quadrats at the Yandhanoo Hills north-east of the Mt Gibson Ranges and 12 kilometres north of Mt
Gibson Ranges). Groups A, B, C1 and C2 are found in the shrublands and woodlands on the plain and
peneplain, and Groups E and K are located extensively across the regional ridges, ironstone outcrops
and adjacent slopefields (Table 3-3). Group K was generally recorded very frequently on Mt Gibson
Ranges ridgetops compared to Group E, less commonly on Mt Gibson Ranges but, for Group E, more
extensively on other elevated ridges in the Mid-west region (eg. two other hills northwards including on
Ninghan Station).
The work of Ecologia (2015) also did the following:


added further contemporary records of floristic composition specifically at Iron Hill to improve
the records base of ATA (2006c) and Meissner & Caruso (2008);



re-analysed the larger composite data set and the earlier clustering work of Griffin (2005)
according to similar analytical methods;



established the validity of the Group-14 level to present composite floristics across the entire set
of data from the Ranges and the surrounding parts of the Mid-west region;



established mapped vegetation boundaries including the key component of the Mt Gibson
Ranges Banded Ironstone Formation PEC based upon the grouping of quadrats from the
composite data set and the hierarchical groups of the floristics; and



provided a technical assessment that verified the basis of the cumulative impact assessment of
key vegetation units (i.e. those consistently associated with ironstone ridges) and the PEC.

During the Ecologia (2015) survey, 50% of the vegetation in surveyed quadrats at Iron Hill were in
‘Excellent’ condition, with the remainder in ‘Very Good’ condition, based on the Trudgen (1991) scale.
The vegetation condition for the nine quadrants located outside the Development Envelope was
‘Excellent’ too.
Table 3-3 Floristic Groups within the Development Envelope. Adapted from Ecologia (2015).
FLORISTIC
GROUPS AT
IRON HILL

DESCRIPTION (dominant and characterising species)

DISTRIBUTION

A

Eucalyptus kochii sparse woodland over Melaleuca
hamata, Acacia anthochaera and Acacia ramulosa
shrubland over Dianella revoluta herbs and Amphipogon
caricinus var. caricinus tussock grasses.

Across the sandplains to the west of
Iron Hill, as well as across the
sandplains to the west of Iron Hill

(Sandplain type 1)

Mapped area of 421ha
B
(Sandplain –
type 2)

Eucalyptus horistes open woodland over Acacia ramulosa
and Cryptandra apetala shrubland over Triodia scariosa
open hummock grassland.
Mapped area of 291ha

C1
(Plain
Woodlands)

Eucalyptus loxophleba subsp. supralaevis and/or Eucalyptus
kochii subsp. amaryissa woodland over Acacia
tetragonophylla, Acacia anthochaera, Acacia assimilis
subsp. assimilis, Eremophila clarkei, and Ptilotus obovatus
shrubland over Austrostipa elegantissima tussock grasses.
Mapped area of 383ha

Sandplains to the west and south
west of Iron Hill, as well as on a similar
low relief land to the east of Mt
Gibson on Ninghan Station

Footslopes and adjacent plains west
of Iron Hill, as well as on a similar low
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FLORISTIC
GROUPS AT
IRON HILL

DESCRIPTION (dominant and characterising species)

DISTRIBUTION

C2

Eucalyptus loxophleba subsp. supralaevis , Eucalyptus kochii
subsp. amaryissa and/or Eucalyptus horistes mallee
woodland over Acacia acuminata, Eremophila clarkei,
Allocasuarina acutivalvis subsp. prinsepiana, Philotheca
brucei, Dodonaea inaequifolia and Melaleuca hamata
shrubland over Austrostipa elegantissima tussock grasses.

relief land to the east of Mt Gibson on
Ninghan Station

(Foothill Mallee
Woodlands)

Mapped area of 775ha
E
(Ironstone ridge
– type 1)

Calycopeplus paucifolius, Acacia tetragonophylla and
Ptilotus obovatus open shrubland over Cheilanthes
adiantoides ferns and Austrostipa elegantissima tussock
grasses.
Mapped area of 17.4ha

K
(Ironstone ridge
– type 2)

Allocasuarina acutivalvis, Melaleauca nematophylla and
Grevillea obliquistigma shrubland over Cheilanthes
adiantoides ferns.
Mapped area of 642ha

Ridges at ‘Iron Hill North’, ‘Mount
Gibson North’ and ‘Gibson Hill’, in
addition to ‘Iron Hill’. Also known in
several quadrats on separate low
ridges including Ninghan Station.
Ironstone ridges at ‘Extension Hill’,
‘Extension Hill North’, ‘Extension Hill
South’, ‘Iron Hill North’, ‘Iron Hill East’,
and ‘Mount Gibson North’ as well as
at ‘Iron Hill’

The groupings generated by PATN analysis produced a dendrogram that shows clusters forming the
useful floristic groups; for the total of 167 quadrats, a number between two and 166 divisions can be
theoretically assigned. Importantly, the number of clusters (or levels) are adopted at a point where the
clusters inform similarity and dissimilarity in the separate groups. In the case of the PATN analysis by
Ecologia (2015), Group-14 was chosen as fewer groups did not provide sufficient identifiable clusters
across such as large data set; further divisions beyond Group-14 would have separated out quadrats
other than Mt Gibson Ranges ironstone areas (i.e. Mt Singleton data) and not at Iron Hill, so not
consequential on decision making about vegetation forming part of the Proposal’s Development
Envelope. At Group-16, for instance, part of Group K (occurring on ironstone) would be divided but in
a way that it would have separated the CT-6 cluster originally collectively assigned by Meissner &
Caruso (2008) (for quadrats on ironstone ridges). Because of this, the decision was made to cease
additional divisions, and the Group-13 was adopted. At Group-14, these floristic groups also largely
matched the mapping units established originally by Bennett (2000). However the mapping of Bennett
(2000) was superseded by the floristics analysis and mapping of Ecologia (2015) and adopted for this
assessment (Figures 3-6 and 3-7).
Priority Ecological Communities (PEC)
Ecologia (2015) floristic groups E and K are associated with the ironstone hills and slopes and, because
of floristic compositions, are each considered to be key components of the Priority 1 PEC ‘Mount
Gibson Range vegetation complexes (banded ironstone formation)’. In the region the DPaW PEC is
shown at two areas of occurrence; it is primarily mapped on and around the Mt Gibson Ranges, with
an additional area on a small un-named ridge to the east, south of Yandhanoo Hill (Eco Logical 2015b)
on Ninghan Station. The PEC is mapped to cover a total land area of 2,732ha (DPAW 2014f), of which
107ha (4% of total PEC area, including 7.8ha of cleared vegetation) falls within the Development
Envelope and an additional 546ha (20%) coincides with the area of the approved mining operations at
the Mt Gibson Ranges (Figure 3-8). Note, as of 2015, less than 200ha of vegetation within the PEC
boundary have been cleared. The PEC boundary described by DPaW does not coincide with the
boundaries of mapped vegetation, instead containing a number of distinct mapped vegetation units
that make up the PEC as a whole (Eco Logical 2015b).
Ecologia showed that on ironstone ridges 77 of the 89 quadrats (87%) from Floristic groups E and K are
located within areas mapped as vegetation types T1, T3, T5 and T6 of Bennett (2000) indicating a close
match of previous mapping of Mt Gibson ranges used in decision making leading up to issue of
Statement 753.
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Across the Mt Gibson Ranges mapped floristic groups E and K occur exclusively in the PEC, indicating
that the floristic groups are a key component. 39.8ha of the key component of the PEC (E and K within
the boundary of floristic group K) is mapped within the 112ha Development Envelope; that is 36% of the
development envelope but, in regional terms, only 5.4% of 733ha of key component of the PEC
mapped over the Mt Gibson Ranges. However, the purposes of this impact assessment, a conservative
approach has been taken by MGM, and the 2,732ha mapped DPAW (2014f) PEC boundary has been
used in the assessment of impacts of the Proposal to the area of PEC. The work of Ecologia (2015)
shows that the boundary of Groups K, L and E (ironstone shrublands) mapped across the Mt Gibson
Ranges encompass a key component of the PEC, as shown in Figure 3-8.
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Figure 3-1 Flora and Vegetation Surveys in relation to the Development Envelope. The location of the Proposal is outlined in yellow. Data Sources: Ecologia (2015), Eco Logical
(2015a), MBS (2013), Meissner and Caruso (2008), ATA (2006), Paul Armstrong and Associates (2004), ATA (2004), Bennett (2000).

Figure 3-2 Conservation Significant Flora Taxa recorded in the vicinity of the Mt Gibson Ranges. The location of the Proposal is outlined in yellow. The area of the existing approved
Extension Hill mine operations is shaded in green. Data sources: ATA (2004, 2006a, 2006d), Coffey (2008a, 2008b, 2008c), Borger & Nicholls (2013), MBS (2013), Eco Logical (2015a),
Maia (2014), Ecologia (2015). Note: Flora records within subsequently cleared areas have been retained to identify the recorded spatial distribution of each flora taxa.

Figure 3-3 Population counts of Darwinia masonii and Lepidosperma gibsonii on the Mt Gibson Ranges. The location of the Proposal is outlined in yellow. Additional Lepidosperma
gibsonii records occur outside of the Mt Gibson Range landform. Data sources: Data sources: ATA (2004, 2006d), Coffey (2008a, 2008b), MBS (2013), Maia (2014), Eco Logical
(2015a). Note: Flora records within subsequently cleared areas have been retained to identify the recorded spatial distribution of each flora taxa.

Figure 3-4 Conservation Significant Flora Taxa recorded in the vicinity of the Proposal. The Development Envelope is identified in yellow. The area of the existing approved
Extension Hill mine operations is shaded in green. The Proposal coincides with the Rare Flora (R) taxa Darwinia masonii and Lepidosperma gibsonii. Data sources: ATA (2006d), MBS
(2013), Eco Logical (2015a), Ecologia (2015).

Figure 3-5 Siting of Quadrats used for Iron Hill and Mt Gibson Ranges Floristics Analysis. The Development Envelope is outlined in yellow. The area of the approved mine operations
development envelope is outlined in green. The area of the Priority 1 PEC ‘Mount Gibson Range vegetation complexes (banded ironstone formation)’ is outlined in orange. Other
quadrats further afield (not shown on scaled map) were also used in PATN analysis. Data sources: ATA (2006c), DPaW (2014f), Ecologia (2015).

Figure 3-6 Floristic Groups and mapped vegetation. The Development Envelope is outlined in yellow. The boundary of the approved mine operations (MS753) is outlined in
green. The Proposal coincides with four mapped vegetation units. The site and group of the Iron Hill quadrats are shown by various coloured squares. The area of the Priority 1
PEC ‘Mount Gibson Range vegetation complexes (banded ironstone formation)’ is outlined in orange. Data sources: Ecologia (2015).

Figure 3-7 Floristic Units recorded in the vicinity of the Mt Gibson Ranges (Legend). Vegetation groups in blue are found within the Development Envelope. The codes for the
vegetation units identified in Figure 3-5 are described. Data sources: ATA (2006c), Bennett (2000).

Figure 3-8 Mapped Extent of the Priority 1 PEC ‘Mount Gibson Range vegetation complexes (banded ironstone formation)’. The area of the PEC ‘Mount Gibson Range vegetation
complexes (banded ironstone formation)’ is outlined in orange. The key component of the PEC (Ecologia 2015) is shown in blue. The Development Envelope is outlined in yellow.
Data source: DPaW (2014f), Ecologia (2015).
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Assessment of Flora and Vegetation

Potential impacts as a result of the Proposal were assessed for the two conservation listed flora species
recorded within the Development Envelope (Darwinia masonii and Lepidosperma gibsonii). Potential
impacts to the Priority 1 PEC ‘Mount Gibson Range vegetation complexes (banded ironstone
formation)’ and flora species and vegetation communities not of conservation concern were also
considered.

(a) Darwinia masonii (Rare Flora/Vulnerable)
Darwinia masonii (Mason’s Darwinia) is a medium-sized erect shrub to three metres in height
with characteristic grey-green foliage and numerous spreading pinkish pendulous bracts. The
leaves are small, narrow and near-triangular in cross-section, crowded towards the ends of
branchlets. The inflorescences are comprised of numerous small tubular flowers. Darwinia
masonii generally flowers between April and November (Brown et al. 1998 in MGM & EHPL
2014a). Darwinia masonii has been recorded only from the area of the Mt Gibson Ranges,
where it occurs at elevations above 330mAHD on skeletal or shallow clay soils and shallow
pockets associated with ironstone, granite, lateritic breakaway formation and creeks (Brown et
al. 1998 and DEC 2008 in Eco Logical 2015a; Eco Logical 2015a; MGM & EHPL 2014a). A total of
62% of Darwinia masonii records are associated with banded ironstone formations (BIF). The
distribution of Darwinia masonii relative to BIF is displayed in Figure 3-13 and Figure 3-14.
The recorded locations of Darwinia masonii within the area of the Mt Gibson Ranges and the
Proposal are also identified by Figure 3-2, Figure 3-3 and Figure 3-4. The regional distribution
and images of Darwinia masonii are presented in Figure 3-9. The predicted habitat of D.masonii
is also shown on Figure 3-3; that is the 50% or higher probability of occurrence according to
BGPA (2010). It is evident based on Eco Logical (2015) census that the plants occur in a
broader area on a wider variety of situations that originally predicted.

Figure 3-9 Darwinia masonii Distribution and Images. 1. Regional distribution of Darwinia masonii (adapted1
from DPaW 2014g). 2. Flower and leaves of Darwinia masonii (Globe Environments 2014 unpublished). 3.
Growth form of Darwinia masonii (Globe Environments 2014 unpublished). Notes: 1. Consistent with the
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results of Maia (2014), the erroneous Darwinia masonii record approximately 20km east of the Mt Gibson
Ranges has been removed from Image 1.

Darwinia masonii was declared as ‘Rare Flora’ under the Wildlife Conservation Act 1950 (WA) in
1980, and listed as a ‘Threatened Species’ of flora under the Environment Protection and
Biodiversity Conservation Act 1999 (C’th) in 2000 (DEC 2008b). Darwinia masonii is one of more
than 50 Western Australian species of the genus Darwinia, with this genus comprising of a
number of taxa considered to be naturally rare due to limiting factors such as certain substrate
requirements and/or breeding biology constraints (MGM & EHPL 2013).
As outlined by DEC (2008b), an assessment using the IUCN (2001) criteria previously identified
Darwinia masonii as meeting the category of ‘Vulnerable’ under ‘Criteria D2’. The ‘Criteria D2’
‘Vulnerable’ category applies to taxa with an area of occupancy of less than 20km2 and/or
occurs at less than five locations, and with a plausible future threat that could drive the taxon
to the categories of ‘Critically Endangered’ or ‘Extinct’ in a very short period of time (IUCN
2012a; IUCN 2014a). The basis for the ‘Criteria D2’ determination outlined by DEC (2008b)
resulted from Darwinia masonii having a restricted area of occupancy (less than 6km2 and one
location) and with mining considered to be a plausible future threat. As identified by DoE
(2008; 2013a), the DEC (2008b) assessment has also been considered under the Environment
Protection and Biodiversity Conservation Act 1999 (C’th).
The ecology of Darwinia masonii has been subject to extensive research as outlined within
BGPA (2010), with the key outcomes being:
(a) Germination of fresh Darwinia masonii seed is naturally low. The results of seed bank
trials indicate a complex germination/dormancy strategy combining a requirement for
physical seed coat degradation, environmental (seasonal temperature) curing with
cycling in-and-out of dormancy, and heat/smoke-related physiological responses. Fire
results in high post-fire seedling recruitment from long-lived soil-stored seed of Darwinia
masonii, with only limited recruitment between fires within older populations. Seedling
survival during the first summer has been recorded at approximately 10%.
(b) Reproduction (i.e. flowering, fruiting) commences in Darwinia masonii from
approximately six years of age, with flowering and seed production taking place over
an extended period during spring and early summer. Observations have identified
Darwinia masonii to be pollinated by a bird species, the White-fronted Honeyeater
(Phylidonyris albifrons), with seed dispersal by ants.
(c) Darwinia masonii enter a period of physical dormancy during summer and/or drought
by reducing transpiration and photosynthetic function, with the capacity to restore
tissues following rainfall. Roots of Darwinia masonii have the capacity to enter large
cracks, pores and fissures in the regolith and may achieve considerable root depth (up
to 10m). Whilst mortality is rare amongst mature Darwinia masonii (with the taxon being
long-lived, to approximately 100 years), drought has been observed to contribute to
mortality in both mature individuals and juveniles.
(d) Genetic structuring between groups of Darwinia masonii is low; however some groups
do not mate randomly, suggesting some weak barriers to gene flow between some
groups. Analysis of molecular variance of seven groups across the Mt Gibson Ranges
partitioned approximately 94% of variation within groups, and 6% between groups;
indicating weak population structure. Groups sampled in areas referred to as Extension
Hill South and Mt Gibson South were statistically identified as being significantly
different; in that the Darwinia masonii in these groups do not appear to mate randomly
with the other groups across the Mt Gibson Ranges, with possible explanations for this
result including the sampling of different generations (due to differing fire histories
between the sampled groups).
(e) Successful propagation of Darwinia masonii has been demonstrated using green-stock
production from cuttings, with field translocation of the nursery-raised individuals
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undertaken during 2005. Survival of Darwinia masonii green-stock cuttings transplanted
to field sites averaged approximately 10% after five years in unwatered plots, with
cuttings in plots that were irrigated for the first two years (but not after) indicating a
survival rate of approximately 89% after five years. Cuttings that were irrigated were
recorded as commencing flowering in the first year after translocation. As of 2014,
more than 80% continue to survive.
An image identifying some of the translocated Darwinia masonii referred to by BGPA (2010) is
identified by Figure 3-10. The survival rate of these after approximately nine years (2005 to
2014) is currently 81% within irrigated plots (irrigated for the first two years, but not after), with
approximately 90% of individuals recorded as reproductive during the 2013 year (pers. com. J
Sackmann of MGM, March 2014). Numerous seedlings recorded immediately surrounding the
translocation plots, as also depicted by Figure 3-10, additionally assist to confirm the
translocated individuals have reached reproductive maturity and produce viable seed.
Individuals of Darwinia masonii have also been identified as colonising exploration access
tracks and drilling pads at various locations across the Mt Gibson Ranges. These records
indicate Darwinia masonii can grow from soil-stored seed following land disturbance. Images
identifying a mature individual and a seedling of Darwinia masonii recorded within an
exploration access track are provided in Figure 3-11.
Furthermore, individuals of Darwinia masonii have also been recorded as germinating within
topsoil stockpiles (pers. com. J Sackmann of MGM, November 2014).

Figure 3-10 Translocated Darwinia masonii from green-stock cuttings, and seedlings.

1. Translocated

Darwinia masonii from green-stock cuttings established in 2005, as at September 2014, with the individuals
recorded as healthy and flowering. 2. Darwinia masonii seedlings recorded directly outside of the
translocation plot fence. 3. Darwinia masonii seedling recorded directly outside of the translocation plot.
Images: Globe Environments (2014 unpublished).
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Figure 3-11 Colonisation of Darwinia masonii within historical exploration disturbance areas. 1. Darwinia
masonii mature individual (flowering) within an exploration access track. 2. Darwinia masonii seedling
within an exploration access track. Images: Globe Environments (2014 unpublished).

In 2004, a census of the Darwinia masonii population at Mt Gibson Ranges recorded 16,573
individuals, comprising 14,307 mature individuals (86%), 1,725 seedlings (10%) and 541
senescent (dead) individuals (3%) (ATA 2004)1. That census formed the basis for the original
environmental assessment for the approved mine operations at the Mt Gibson Ranges (ATA
2006a; EPA 2006a; WA Minister for Environment 2007), for which approximately 15%2 of the total
Darwinia masonii population was approved for removal; equating to approximately 17%3 of
mature Darwinia masonii.
Since the initial ATA (2004) census, additional surveys by Coffey (2008a), MBS (2013) and
Maia (2014) have improved the knowledge on the Darwinia masonii population at the Mt
Gibson Ranges, with the population records subsequently increased prior to 2014 to 17,818
Darwinia masonii individuals (DPAW 2014d).
Based on ATA (2004) and Coffey (2008a), a total of 1,702 Darwinia masonii records coincided
with the development of the approved mine operations to date (MGM & EHPL 2014a).

1

Percentages adjusted for rounding.

15% being 2,530 Darwinia masonii individuals of the ATA (2004) recorded population of 16,573 individuals,
comprising 2,469 mature individuals and 24 seedlings within the approval area as identified by Figure 16a in ATA
(2006a) and Figure 6 in EPA (2006a), and 37 senescent individuals within the approval area as identified by Figure 2
in ATA (2004). Reference to 14% within the text of ATA (2006a) appears to be erroneous.
2

17% being 2,469 mature Darwinia masonii individuals of the recorded 14,307 mature Darwinia masonii individuals as
identified by Figure 16a in ATA (2006a). Reference to 14% of mature Darwinia masonii individuals within the text of
ATA (2006a) and 15% of mature Darwinia masonii individuals within the text of EPA (2006a) both appear to be
erroneous.

3
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A census for Darwinia masonii individuals was undertaken during 2014 to provide a
contemporary record of the abundance and distribution of the Darwinia masonii population at
Mt Gibson Ranges. The census recorded 20,965 extant Darwinia masonii individuals, comprising
19,132 mature individuals (91%), 1,580 juveniles (8%), 188 seedlings (less than 1%) and 65
senescent individuals (less than 1%) (Eco Logical 2015a).
Based on the Eco Logical (2015a) Darwinia masonii census population data of 20,965
individuals, together with the 1,702 individuals removed to date as part of the existing
approved Extension Hill mine development (MGM & EHPL 2014a), the total pre-disturbance
Darwinia masonii population is estimated at 22,667 individuals. This revised Darwinia masonii
population of 22,667 individuals is more than 6,000 individuals greater than the 16,573
individuals originally reported ten years before by ATA (2004); used in the environmental
assessment of the existing approved Extension Hill mine operations.
The notable increase in the total population records for Darwinia masonii between the ATA
(2004) and Eco Logical (2015a) census records is considered largely as a result of the greater
survey extent undertaken by Eco Logical (2015a), with additional discoveries rather than an
increase (greater than 30%) in the population over time (noting there were no environmental
factors (e.g. fire) between the census periods which could have resulted in such an increase).
The revised Darwinia masonii census data also results in a revision to the effect of the existing
approved mine operations. Based on the Eco Logical (2015a) Darwinia masonii census data, a
total of 2,061 Darwinia masonii individuals occur within the currently undeveloped areas of the
existing approved mine operations, comprising 1,929 mature individuals, 107 juveniles, 13
seedlings and 12 senescent individuals. With the addition of the 1,702 Darwinia masonii
individuals removed to date, the existing approved mine operations coincide with 3,763
individuals (17%) of the total Darwinia masonii population of 22,667 individuals.
The Proposal coincides with records of 1,327 individuals (6%) of the Darwinia masonii population
of 22,667 individuals, comprising 1,135 mature individuals, 173 juveniles, 18 seedlings and 1
senescent individual. The Proposal, upon implementation, would increase the approved
removal of D.masonii from 3,763 individuals (17%) to 5,090 individuals (22%1) of the population
of 22,667 individuals. In terms of hematite mining currently approved and operated by MGM at
Extension Hill or proposed by MGM at Iron Hill deposits, this would result in a cumulative
reduction of 13% of the total D. masonii population. That is, of the original 22,667 plant records,
1,702 individuals were taken on Extension Hill / Extension Hill North and there are 1,327 proposed
to be taken on Iron Hill deposits. A summary of the Darwinia masonii population and the
cumulative effect of the existing approved Extension Hill mine operations, and the Proposal is
provided in Table 3-4.
An area of optimal habitat was predicted based on an environmental sensitive area (ESA)
enshrouding the known distribution of Darwinia masonii recorded by Eco Logical (2015). The
area of the ESA was 257.2 hectares of which 23.4ha occurred within the development
envelope (Figure 3-14). 34.4ha occurs within the MS753 envelope. The percentage reduction in
Darwinia masonii habitat by development of the Proposal would be 9.1% and the cumulative
reduction in conjunction with effects of MS753 would be 22.5%.

1

Percentages adjusted for rounding
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Table 3-4 Darwinia masonii Population Records. The total recorded population for Darwinia masonii is
identified, including the proportional distribution between the areas of the existing approved Extension Hill
mine operations, the Proposal, and other areas of the Mt Gibson Ranges.
Darwinia masonii Population
No. Individuals
Approved Mine
Operations at
Extension Hill (MS753)
Iron Hill Deposits
Proposal

Darwinia masonii Population
Cumulative Effect

% Individuals
3,763

17%

No.
Individuals

% Individuals

5,090

22%1

78%

17,577

78%

100%1

22,667

100%

(3,582 mature, 107 juvenile,
35 seedling, 39 senescent

1,327

6%

(1,135 mature, 173 juvenile,
18 seedling, 1 senescent

Other areas of the
Mt Gibson Ranges
Total

17,577
(16,068 mature, 1,300 juvenile,
157 seedling, 52 senescent

22,667

Direct removal of Darwinia masonii by the Proposal is unavoidable as this taxon coincides with
mineral resource (i.e. within the area of the mine pits), which is in a fixed location on Iron Hill.
Whilst the Proposal will increase the removal of Darwinia masonii, as outlined by Globe
Environments (2015; Appendix 5), the effect of the Proposal is not expected to be significant to
the extent that it will not change the threat category of ‘Vulnerable’ currently applying to
Darwinia masonii under the IUCN (2012a) criteria.
The potential for indirect effects to Darwinia masonii has also been closely examined
(Appendix 13). Monitoring of Darwinia masonii at permanent plots established in proximity to
the approved mine operations (and control sites elsewhere on Range) has been undertaken
since 2007 (i.e. prior to the approved mine development) to monitor the ongoing health of the
Darwinia masonii population over time at varying distances from the existing mining operations
at the Mt Gibson Ranges. The results help put into context predictions of any future indirect
effects. The potential indirect effects of the approved mine operations to Darwinia masonii
could potentially arise from changes in dust, microclimate, hydrology, ecosystem processes,
pollinators, reproductive success, fragmentation, introduced flora or disease, grazing pressure
or seed dispersal. As outlined by Astron (2014) and MBS (2014b, 2015), the monitoring results to
date have not detected indirect environmental effect to Darwinia masonii in proximity to the
approved mine operations. Similarly, it can be expected that the Proposal will also not result in
a significant indirect effect to the Darwinia masonii populations outside the Development
Envelope in proximity to the Proposal. Monitoring of the health of Darwinia masonii in proximity
to the Proposal will also be undertaken to confirm this prediction.
Specifically, analysis by Astron (2014) showed that a plant mortality event evidently occurred
sometime between July 2009 and 2010 and generally across monitored plants on the Mt
Gibson Ranges; health condition ratings also worsened between 2012 and April 2013. These
temporal changes were observed at monitoring sites across the ranges and by statistical
analysis were not related to distance from the mine pit or proximity to mining activity, but likely
related to a factor or factors that affected the whole region, such as low rainfall. The
conclusion was that there was no evidence showing that health condition or survivorship of
Darwinia masonii was impacted by vicinity to mining activity or infrastructure (such as roads,
waste rock landform or mine pits).
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As outlined by BGPA (2010), genetic structuring between groups of Darwinia masonii is low, with
analysis of molecular variance of seven groups across the Mt Gibson Ranges partitioning
approximately 94% of variation within groups. Whilst BGPA (2010) noted this finding indicated
some groups do not mate randomly (suggesting weak barriers to gene flow may exist), the
group of Darwinia masonii at Iron Hill coinciding with the Proposal was not identified as
genetically isolated (i.e. not genetically different), with the Darwinia masonii within the area of
Iron Hill being genetically linked to Darwinia masonii within the areas referred to as Extension Hill
and Iron Hill East. A review of the BGPA (2010) genetic assessment results by Verterra
Ecological Engineering (2015) has been undertaken to inform the restoration of Darwinia
masonii through the Darwinia masonii Recovery Plan (MGM & EHPL 2014a). As Darwinia
masonii exhibits weak genetic divergence, akin to a genetic drift trend, the recommended
conservation strategy is to capture a large number of plants for one or two populations, rather
than collecting plants from a number of different populations. It was suggested by Verterra
(2015) that maximising population genetic diversity is beneficial to the species, by sampling
germplasm from populations across the Mt Gibson Ranges (thereby capturing broad
representative samples of both nuclear allelic and chloroplast haplotype variants) and by
promoting inter-breeding of genotypes to facilitate intermixing of the available pool of
common and rare alleles. This will increase the ability of Darwinia masonii to adapt to
changing environmental, climatic, biological and anthropogenic conditions.
As gene flow between Darwinia masonii populations is unrestricted, the removal of some subpopulations of Darwinia masonii as a result of the Proposal is not expected to detrimentally
affect the genetic diversity or structuring of the Darwinia masonii population across the Mt
Gibson Ranges. Any potential for a genetic effect to the Darwinia masonii population is
reduced through a combination of:
a) the Proposal removing only a proportion of individuals occurring within the area of Iron
Hill Deposits; and
b) pre-development collection of seed and plant material for use in restoration programs
and rehabilitation works to retain genes of individuals to be removed.
The long-term effect to Darwinia masonii from the existing mine operations at the Mt Gibson
Ranges and the Proposal can be reduced through the implementation of works that seek to
re-establish and aid in the recovery of this taxon. As outlined by BGPA (2010) and depicted in
Figure 3-10, Darwinia masonii have been successfully re-established within the Mt Gibson
Ranges through rehabilitation trials using green-stock cuttings. Additional studies by Ruoss
(2013) have confirmed both the presence of viable Darwinia masonii seed within the soil-stored
seedbank, and of the ability to successfully translocate Darwinia masonii from green-stock
cuttings into suitable substrates with approximately 30% survival. Further, the ability of Darwinia
masonii to re-establish from soil-stored seed within disturbed areas has also been demonstrated
within natural recolonization on exploration access tracks and drilling pads, and within
managed topsoil storage areas. Whilst the likelihood of re-establishing many Rare Flora taxa
may generally be considered low, by contrast, the evidence available to date suggests the
likelihood of re-establishing the Darwinia masonii taxon is very good. MGM proposes to
undertake further trials at the Mt Gibson Ranges, including translocation of cuttings; however
seeding is considered the most appropriate approach for broad-scale regrowth and
rehabilitation. The set of management actions stipulated for species recovery were reported
to OEPA as part of 2014 compliance for Condition 6-3 of Statement 753 (MGM & EHPL 2014a).
Rehabilitation works for the area of the Proposal, including a specific emphasis on the
rehabilitation of Darwinia masonii, can be readily incorporated within a future revision of the
Mine Closure Plan for the approved mine operations (MGM 2015a; Appendix 4) to apply
specifically to the Iron Hill Deposits. A photo of a current example of growing Darwinia masonii
(September 2015) is shown in Figure 3-12. Two dozen individual plants were transplanted under
licence as juveniles from topsoil stockpiles at Extension Hill onto the Extension Hill waste dump as
a part of MS753.
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Since the approval of mining at the Mount Gibson Ranges (MS753), the species has specifically
been managed by Interim Recovery Plan No. 282. By virtue of the plan and conditions of
MS753, knowledge has improved about species abundance, health and restoration
techniques. The objective of the Recovery Plan, prepared to address condition 6-3 of
Ministerial Statement 753, is to “….maintain, and ultimately improve, the conservation status of
D. masonii such that its conservation status is more secure in the Mt Gibson area”. Key actions,
promoted by the plans and implemented by proponent and DPaW work programs, are to:
a) develop and implement a restoration strategy;
b) maintain and use seed/germplasm collections with a broad genetic base for
conservation;
c) promote awareness of Darwinia masonii;
d) implement Darwinia masonii condition monitoring program;
e) implement fire management strategy;
f)

manage threatening processes of mining;

g) protect plants from herbivory; and
h)

report new occurrences of the species.

Figure 3-12 Example of a transplanted Darwinia masonii individual. Located at Extension Hill waste dump
rehabilitation trial after germinating in stored topsoil (September 2015); see Figure 3-13.

Further details of species recovery actions are detailed in Section 3.5 Offsets.
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Table 3-5 summarises the records held in the Department of Parks & Wildlife’s Threatened and
Priority Flora database based on the Eco Logical 2014 species census. The impact predicted
on wildstock abundance as shown in Table 3-5 includes the direct take of plants by clearing
and also accounts for potential indirect effects. Note, notwithstanding the taking of individuals
from two of the TPFL groups by Iron Hill deposits development, more than 100% in number
would be accounted for by direct in situ translocations from original TPFL stock onto the Mt
Gibson Ranges after being reared at nursery. The risk and rates of potential indirect effects from
Iron Hill Deposits are described in detail in this Section below and Appendix 13. As a result of
the lack of evidence of any effect from indirect stressors on the species, the conclusions about
change to the threatened taxa category ranking for Darwinia masonii under the IUCN (2012a)
criteria by Globe Environments (2015; Appendix 5) are valid, and present the worst case
scenario.
In fact, it is more likely that some rare plants will remain growing within the development
envelope as they are known to live in very close proximity to mining infrastructure (pits; batters;
fill; tracks). For instance, there are 158 records of Darwinia masonii that would be sited, even
after pit development, between the Iron Hill and Iron Hill South pits and further records north of
Iron Hill pit immediately beyond the pit crest but within the Development Envelope. That is up to
a few hundred records of D.masonii may not necessarily be taken during construction or
operation of the pits to be mined. Given other operational evidence of healthy D.masonii is in
very close proximity to mining activity, this indicates that the predicted future wild stock records
in Table 3-5 are the ‘worst case’ scenario.
Based on the assessment information above, MGM considers that the EPA’s objectives for the
preliminary key environmental factor of ‘Flora and Vegetation’ can be met, in that the
Proposal is not expected to result in a significant detrimental environmental effect to the
representation, diversity, viability or ecological function of the Darwinia masonii population.
Whilst the Proposal is not expected to change the threatened taxa category ranking for
Darwinia masonii under the IUCN (2012a) criteria (Globe Environments 2015; Appendix 5), the
environmental effect of the Proposal to Darwinia masonii may be considered a residual
environmental effect that requires consideration of environmental offsets (refer to Section 3.5
Offsets).
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Table 3-5: Threatened and Priority Flora database (TPFL) population codes and current Darwinia masonii records as of Eco Logical (2015)
TPFL
Pop
No.

1

2
3
4
5A,
5B
6A,
6B,
6C
7

8

9
10

Date of first
record TPFL (or
other)

01/01/1994

11/05/1995
11/05/1995
01/10/2003
(
10/1950
(WA Herb)

Description of
Area

Current
status

Quadrat
condition
monitoring sites

No. plant records
in latest census
(2014)*

Iron Hill South

Extant

D4, D5, D6

Extension Hill

Partially
taken hematite pit

D1

1,876

Taken

-

0

Extension Hill
North
Extension Hill
South

Extant

D2, D3, D16,
D17, D18
DIH25, DIH26,
DIH27

494

2,082

Iron Hill East

Extant

Mt Gibson

Extant

D9, D10, D11,
D12, D21, D22,
D23

9,743

01/01/1994

Mt Gibson
South

Extant

D13, D14, D15

883

11/05/1995

Iron Hill
(Middle)

Extant

D24, D7, D8

1,657

Iron Hill North

Extant

D19, DIH28,
DIH29, DIH30

1,951

East of
Extension Hill
South

Not taken

28/07/1986
(WA Herb)

11/05/1995
12/2/2008

Comments

1,692

587

Majority of area was burnt in Jan 2003 wildfire.
Last census in 2014.
To be taken upon approval of Iron Hill Deposits
proposal.
Last census in 2014.

TPFL 3 was taken in 2011.
Last census in 2014.
Majority burnt by Jan 2003 wildfire.
Last census in 2014.
July 2004 survey area did not include area
burnt in Jan 2003 wildfire.
Census in 2014 over Mt Gibson (6,226) and Mt
Gibson – central (3,517).
Eco Logical (2014) recorded additional
specimens further south.
Majority of area was burnt in Jan 2003 wildfire.
Last census in 2014.
To be partially taken (833) upon approval of
Iron Hill Deposits proposal
Majority of area was burnt in Jan 2003 wildfire.
Last census in 2004.
Partial survey, low quality in 2013.
Last census in 2014.

Predicted wild stock records
after future implementation
of the Statement and Licence
to take rare flora (% change)
0#
(100%)
1,876
(0%)
0
2,082
(0%)
1,692
(0%)
9,743
(0%)
883
(0%)
824 #
(50%)
1,951
(0%)
587
(0%)

*DIH = Darwinia Iron Hill Deposits monitoring sites
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Figure 3-13 Location of known Darwinia masonii plants in relation to surface geology in the Mt Gibson Ranges. D. masonii plants that have been cleared due to the existing mine
operations in the Mt Gibson Ranges are yellow. The Development Envelope is outlined in yellow and the existing and proposed mine pits are outlined in blue. Data sources: ATA
(2004), Coffey (2008a), MBS (2013), Maia (2014), Eco Logical (2015a). Sites of existing translocation trials are shown too.
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Figure 3-14 Location of known Darwinia masonii plants in relation to major surface geology types in the vicinity of the Development Envelope. The Development Envelope is
outlined in yellow and the proposed mine pits are outlined in blue. The 5m contour lines are shown in white. Data sources: ATA (2004), Coffey (2008a), MBS (2013), Maia (2014), Eco
Logical (2015a).
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(b) Lepidosperma gibsonii (Rare Flora)
Lepidosperma gibsonii is a fine-leaved herb (sedge) to 0.6m height with angular and distinctly
diamond-shaped pale green leaves. Lepidosperma gibsonii has been recorded only from the
area of the Mt Gibson Ranges and its surrounds, where it occupies ridge habitats on steep
slopes or gullies, and beyond ridges occupies granite outcrops and breakaways (and
associated drainage lines down-slope) and loamy flats. Lepidosperma gibsonii generally
flowers between May and June (DPaW 2008a).
The recorded locations of Lepidosperma gibsonii within the area of the Mt Gibson Ranges and
the Proposal are identified by Figure 3-2, Figure 3-3 and Figure 3-4. The regional distribution and
images of Lepidosperma gibsonii are provided in Figure 3-15.

Figure 3-15 Lepidosperma gibsonii Distribution and Images.

1. Regional distribution of Lepidosperma

gibsonii (adapted from DPaW 2014h). 2. Flower and stems of Lepidosperma gibsonii (Foster K in DPaW
2014e). 3. Growth form of Lepidosperma gibsonii (ATA 2006).

Lepidosperma gibsonii was declared as ‘Rare Flora’ under the Wildlife Conservation Act 1950
(WA) in 2006 (DEC 2008a). Lepidosperma gibsonii is not listed as a ‘Threatened Species’ of flora
under the Environment Protection and Biodiversity Conservation Act 1999 (C’th).
As outlined by DEC (2008c), an assessment using the IUCN (2001) criteria previously identified
Lepidosperma gibsonii as meeting the category of ‘Vulnerable’ under ‘Criteria D2’. The
‘Criteria D2’ ‘Vulnerable’ category applies to taxa with an area of occupancy of less than
20km2 and/or occurs at less than 5 locations, and with a plausible future threat that could drive
the taxon to the categories of ‘Critically Endangered’ or ‘Extinct’ in a very short period of time
(IUCN 2012a; IUCN 2014a). The basis for the ‘Criteria D2’ determination outlined by DEC
(2008c) resulted from Lepidosperma gibsonii having, at the time, what was thought to be a
restricted area of occupancy (less than 8km2 and one location) and with mining considered to
be a plausible future threat.
The ecology of Lepidosperma gibsonii has been subject to extensive research as outlined
within BGPA (2010), with the key outcomes being:
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(a) Lepidosperma gibsonii exhibits a physical seed dormancy that requires a break-down
of the fruit coat through weathering in the soil to enable germination. This break-down
can be replicated through processes including seed excision, burial of seed (for
months or years), smoke and heat treatment. Seeds cycle in and out of dormancy,
and heat and smoke-related physiological responses.
(b) Lepidosperma gibsonii recruit from long-lived soil-stored seedbanks in a single post-fire
cohort, with no evidence of inter-fire recruitment. Post-fire Lepidosperma gibsonii
recruitment averages approximately four seedlings for each pre-fire mature individual,
with survival after the first two years recorded at approximately 25%. Survival of mature
Lepidosperma gibsonii exposed to fire is approximately 50%. Lepidosperma gibsonii
are long-lived (up to approximately 100 years).
(c) Reproduction (i.e. flowering, fruiting) of Lepidosperma gibsonii commences from
approximately six years of age, with inflorescence production occurring in one year
and flowering and fruit ripening occurring in the next year.
(d) Lepidosperma gibsonii has low genetic structuring between groups; however, the
genetic structuring of groups suggests some barriers may exist to complete gene flow
between some groups.
(e) Lepidosperma gibsonii enter a period of physical dormancy during summer drought by
reducing transpiration and photosynthetic function, with the capacity to restore tissues
following rainfall. The roots of Lepidosperma gibsonii have the capacity to enter large
cracks, pores and fissures in the regolith and may achieve considerable root depth (up
to 10m).
(f)

Evidence of grazing (presumed to be by goats and rabbits) has been observed on
Lepidosperma gibsonii, with grazing having the potential to affect growth and/or
reproduction.

(g) Successful propagation of Lepidosperma gibsonii has been demonstrated using
green-stock production from separated clumps. Translocation of the separated
clumps demonstrated successful establishment and survival on ironstone substrates
(rock and gravel), with the survival rate up to 70% after nine months following
translocation.
(h)

Green-stock production from separated clumps appears to be the most viable option
for restoration of Lepidosperma gibsonii (having regard to the effort required to
overcome seed dormancy, as above).

A census of the Lepidosperma gibsonii population in 2006 (ATA 2006d) recorded approximately
17,600 individuals across the Mt Gibson Ranges and surrounds. The environmental assessment
of the existing mine operations at the Mt Gibson Ranges (ATA 2006a; EPA 2006a) estimated
approximately 8,200 individuals (47%) of the Lepidosperma gibsonii population of 17,600
individuals would be removed.
Subsequent and ongoing surveys during 2007 and 2008 (Coffey 2008b, 2008c) recorded further
individuals of Lepidosperma gibsonii, increasing the recorded population to approximately
45,000 individuals. The most recent data from DPaW (2014e) estimates the Lepidosperma
gibsonii population at between approximately 60,000 to 70,000 individuals; representing a
three-fold increase in the recorded number of Lepidosperma gibsonii individuals than
indicated by the ATA (2006d) survey used as the basis for the environmental assessment of the
existing mine operations at the Mt Gibson Ranges.
Based on the current population data, the approved mine operations coincide with
approximately 9,030 individuals of Lepidosperma gibsonii; equating up to approximately 15% of
the recorded population of approximately 60,000 to 70,000 individuals (DPaW, 2014b).
To date, the existing mine operations at the Mt Gibson Ranges east of Great Northern Highway
(GNH) have removed approximately 820 individuals of Lepidosperma gibsonii (MGM & EHPL
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2014b; DPaW 2014e); equating to approximately 1.4% of the Lepidosperma gibsonii population
records.
The Iron Hill deposits proposal coincides with records of 863 individuals of Lepidosperma gibsonii
equating to approximately 1% of the estimated total species abundance (Table 3-6). In the
future, after the waste rock landform is completed and rehabilitation occurs, nearby living
plants through seeds would be able to recolonise from Iron Hill North onto revegetated land at
Iron Hill. Up to 250 Lepidosperma gibsonii plants translocated from Iron Hill (held temporarily in
a nursery) would, in the post-mining phase, be translocated back onto the rehabilitated
landform of the Iron Hill waste rock. Both natural recruitment and translocation intervention are
mitigative processes that would retain genetic diversity and representative presence of plants
at Iron Hill in the medium to long term.
The Proposal will increase the cumulative effect of mine operations to Lepidosperma gibsonii
from approximately 15%1 to 16% of the total recorded population in the region. The cumulative
effect to the Lepidosperma gibsonii population by the approved mine operations and the
Proposal would not be expected to be environmentally significant, noting this would not
change the threat category of ‘Vulnerable’ currently applying to Lepidosperma gibsonii when
assessed using the IUCN (2012a) criteria. The cumulative effect of 15% of the total population is
also significantly less than the anticipated 47% reduction originally assessed by EPA (2006a).
This is because of the large increase in the range of the species and the number of records
now held.
Table 3-6 Lepidosperma gibsonii Population Records.

The total records for Lepidosperma gibsonii is

identified, including the proportional distribution between the areas of the existing approved Extension Hill
mine operations, the Proposal, other areas of the Mt Gibson Ranges and the Region.
Lepidosperma gibsonii Population
No. Individuals
Total at the Mt
Gibson Ranges

Lepidosperma gibsonii
Cumulative Effect

% Individuals

No.
Individuals

% Individuals

43,699

100%

43,699

100%

8,071

18%

8,9343

20%

80%

34,765

80%

1 to 1.4% at
Iron Hill
Deposits

In excess of
60,000 and
up to 70,000

15%

(east of GNH)
Approved Mine
Operations at
Extension Hill (MS753)

(7,886 mature)

Iron Hill Deposits
Proposal

863
(118 mature)

Other areas of the
Mt Gibson Ranges
Total Regional
Records1 (East, North
and West of GNH)

1

2%2

34,765
(33,253 mature)

In excess of 60,000 and up
to 70,000

15% is based on the lower population estimate for Lepidosperma gibsonii of approximately 60,000 individuals

identified by DPaW (2014e). If the higher population estimate for Lepidosperma gibsonii of approximately 70,000
individuals identified by DPaW (2014e) is applied, this would equate to a lower initial and overall percentage.
2

This estimated proportion can be reduced when based on the total regional abundance and not the Mt Gibson

Ranges subset of records
3.

Of these, only 820 have been taken at EH Pit.
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As outlined above, long-term monitoring of the health of the Rare Flora taxon Darwinia masonii
adjacent to the approved mine operations has not detected any significant indirect
environmental effects (Astron 2014; MBS 2014b, 2015). Monitoring of Darwinia masonii in areas
in very close proximity to the open pit mine at Extension Hill showed indications of dust and fly
rock from blasting (MBS 2014b), however, the status at monitoring plots at Extension Hill was
comparable to plots further removed from mining activities; thus there were no recorded
indirect impacts to Darwinia masonii health as a result of the existing mining operations (MBS
2014b). This outcome can be broadly applied to other flora taxa, such as Lepidosperma
gibsonii, that will be retained adjacent to the approved mine operations and the Proposal.
Monitoring of 948 Lepidosperma gibsonii plants by MBS in October 2014 also did not show any
significant changes to the populations since the monitoring in November 2013 (MBS 2015).
Accordingly, it is expected that the Proposal will similarly not result in a significant indirect
environmental effect to Lepidosperma gibsonii retained in proximity to the Proposal.
Monitoring of the health of Lepidosperma gibsonii retained in proximity to the Proposal will be
undertaken to confirm this.
As outlined by BGPA (2010), genetic structuring between groups of Lepidosperma gibsonii is
low, with analysis of molecular variance of 13 groups across the Mt Gibson Ranges partitioning
approximately 96% of variation within groups. Whilst BGPA (2010) noted this finding indicated
some groups do not mate randomly, suggesting weak barriers to gene flow may exist, the
group of Lepidosperma gibsonii coinciding with the Proposal was not identified as genetically
isolated (i.e. not genetically unique). Similar to Darwinia masonii, a conservation strategy is
proposed that aims to capture a large number of plants for one or two populations, rather than
collecting plants from a number of different populations. Plants should be collected from the
populations that display the highest within-population genetic diversity (Verterra 2015).
As gene flow between Lepidosperma gibsonii populations is predominantly unrestricted, the
removal of some sub-populations of Lepidosperma gibsonii as a result of the Proposal is not
expected to detrimentally affect the genetic diversity or structuring of the Lepidosperma
gibsonii population across the Mt Gibson Ranges. However, any potential adverse genetic
impacts to the Lepidosperma gibsonii population resulting from the removal of individuals can
be reduced through pre-development collection of seed material for use in future restoration
and rehabilitation works to retain the genetic values of the individuals to be removed.
Consequently, whilst Lepidosperma gibsonii is an environmentally significant flora taxon, the
removal of approximately 860 individual plants as a result of the Proposal (slightly more than 1%
of the total known population) is not expected to be significant. The EPA’s objectives for the
preliminary key environmental factor of ‘Flora and Vegetation’ can therefore be met, noting
the Proposal is not expected to result in a significant detrimental effect to the representation,
diversity, viability or ecological function of the Lepidosperma gibsonii population.
(c) Potential indirect effects on rare plants from mine development and operations
Both direct and indirect impacts and risk of exploration and mining activities to the long term
survival and population viability of the rare flora species found at the Mount Gibson Ranges
can be examined. Indirect impacts are specified by the ESD as dust, changed microclimate,
changed hydrology, changed ecosystem processes, including impacts to pollinators and
reproductive success, reduced genetic diversity, fragmentation, introduced weeds/disease,
increased grazing pressure and changes in seed dispersal. For those things that may have an
indirect effect on rare plant mortality, these were grouped to be considered as:



activities and operational aspects; or,
altered landscape functions and ecological processes
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Contemporary site-based evidence of actual effects from stressors and potential indirect
impacts can be derived from assessment of monitoring at the Extension Hill mine at the Mount
Gibson Ranges thus:



site based management and monitoring being implemented through the EMP and other
factor-based plans;
an assessment of current land and vegetation conditions at Extension Hill mine some five
years after its development.

Activities and aspects potentially causing indirect impacts on rare plants
Table 7 of the Iron Hill Environmental Management Plan (Appendix 3) lists the key aspects of
mining including potential stressors such as dust, vibration, weeds and hydrology/micro-climate.
These key aspects are summarised as follows; other potential aspects and effects nominated
by the ESD are considered in detail in Appendix 13 by assessment of current site conditions and
the apparent effect of stressors, as described below.
Uncontrolled fire, weed infestations, prolonged dust emissions and broad areas of altered
micro-climate/hydrology were assessed as the more likely stressors that may risk indirect
consequences to natural habitats and ecological values at Mount Gibson Ranges. There is very
recent evidence (Astron, October 2015, In Prep) that Darwinia masonii plant health is excellent
in specimens near mining activities. Chlorophyll fluorescence measurements are the same as
levels detected in ‘control’ locations more than five kilometre from mined pit, so overall health
of these plants shows no evidence of impact (Appendix 13).
Fire
Darwinia masonii is a re-seeder species and fire presents a significant threat to the long term
survival of the current population. By contrast, Lepidosperma gibsonii is a re-sprouting
species and can survive fires to a greater extent than re-seeder species. There is no specific
information on the impact of past fires on diversity of Mt Gibson Ranges floristic
communities. Fires are known to have occurred on different parts of the Ranges over recent
decades (BGPA, 2010) and, while fire scars are evident, there is extensive native vegetation
coverage and rare flora occurrences. However overly-frequent and/or intense fires and
unseasonal timing may change the composition of the vegetation communities over the
long term.
Mining activity and the availability of controls and rapid management responses to fire
ignition may result in a reduction in the areas burnt and fire intensity for any given fire event,
either natural or mine related. Fire alert and response systems have prevented fires from
mining operations over the Ranges since the commencement of the mine at Extension Hill in
2010. The benefit of active site operations is being able to make an early decisive response
to ignition events, both on the Ranges and on adjacent pastoral stations and lands for
conservation purposes. While the consequence of fire may be over large areas and post
fire take years to recover, there is a very low likelihood of permanent or extensive effects
because of active site management practices.
Weeds
Environmental weeds have potential to establish, reproduce and disperse and can have an
impact on natural systems and conservation values if the weeds become dominant over
the ground in an area. Weeds can displace native plants by competing for resources
(water, nutrients, light, etc.), and may alter fire dynamics. The introduction and/or spread of
weeds as a result of human activities may result in the decline of significant flora and/or
floristic communities and quality of fauna habitats.
An environmental weed that is highly invasive will have a high rating for its potential to
impact on the environment. Highly invasive weeds often spread rapidly. Species with a fast
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rate of spread will have a more extensive final distribution. Early action to remove these
plants is highly effective in controlling weed infestations.
No significant weed invasion has been observed to date in the vicinity of significant flora or
significant floristic communities at the Extension Hill mine, but weeds were known to exist in
the region before the commencement of mining (Bennett Environmental Consulting 2000;
Paul Armstrong and Associates 2004). Records of environmental weeds are known on the
tenements and these are reported in the PER. Maltese Cockspur Centaurea melitensis was
first recorded at Iron Hill in 2011 and continues to occur there from time to time.
Weeds can be locally prevalent along sections of service corridors, particularly in the
nearby agricultural district; stringent weed hygiene protocols are implemented at the
property-level by MGM to manage the risk of spread during construction, exploration,
operations and upon rehabilitation. Where weeds are known to occur, they are identified
by inspections and then treated to contain their growth.
Altered micro-climate/hydrology
Land clearing directly causes impacts on vegetation including rare flora, and these may
only occur on land approved for development. After clearing, indirect effects on adjacent
vegetation and land may potentially be caused in time by changed ground conditions
related to factors such as slope, hydrology and soil wetting/drying cycles (known as microclimate effects). The physical setting and functional processes may potentially affect
vegetation quality and vegetation types and habitat condition in the longer term.
Current and recent observations made after five years of mine disturbance on Mt Gibson
Ranges at Extension Hill indicate that:





D.masonii and other native plant species either continue to survive and grow in very
close spatial alignment (less than 1 metre distance) to modified land or built
infrastructure;
germinations occur from seed bank in re-spread or in situ soils is evident for both rare
and other native flora; and
natural recolonisation of vegetation also occurs on batter slopes, so restoration of
ground conditions is shown to occur with time.

Although there are areas of changed topography or modified substrate at the existing
mine, there is no indication of adverse effects resulting in small scale drainage, drying or
altered micro-climate effects. Indications are that a buffer of one metre (or less) beyond
the toe of any built infrastructure or modified land is adequate to estimate any zone of
indirect impact on rare plants.
Dust settlement on plants
Dust is intermittently generated in and around the mine by activities such as:




blasting of rock on the pit floor;
loading and crushing of mined materials;
haulage of ore to the crusher or the waste dumps and product taken to the mine gate.

Blasting on the pit floor occurs from time to time (ie. at a frequency of approximately two
per week to once every other day), so the load of particulates emitted is small compared
to the ongoing stirring of dust which is localised around centrelines of unsealed haul roads,
particularly those near the crushing circuit where vehicles stop and start.
Certain native vegetation can be dusted directly adjacent to active ongoing mining
operations such as near regularly-used internal haul roads. Observations show that the
settled dust typically washes off after rainfall. There is no evidence of increased rates of
senescence of foliage on temporarily dusted plants. At Extension Hill, the location of the
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vegetation that is dusted and may be affected is all within the approved development
envelope in support infrastructure areas.
For Iron Hill Deposits, the crushing circuit would continue to operate in the situation as it
currently does, so no additional indirect effect from dust would occur from crushing. The
effect of dust settlement from pit blasting, pit excavations and truck movements on
vegetation is predicted to be limited to ten metres from the edge of the infrastructure
boundary but not to cause plant mortality in that zone. As no infrastructure comes closer
than ten metres from the edge of any part of the Iron Hill development envelope, no
permanent loss of flora or vegetation is predicted to occur due to dust settlement beyond
the development boundary.
Altered landscape functions and ecological processes potentially leading to indirect impacts
on rare plants
Matters related to potential changes in microclimate and hydrology, ecosystem processes,
including impacts to pollinators and reproductive success, reduced genetic diversity,
fragmentation, weeds and seed dispersal are considered in Eco Logical (2015b).
The Mt Gibson Ranges Banded Ironstone Formation Priority Ecological Community (PEC) covers
a total land area of 2,732 ha, of which 546 ha (20%) coincides with the area of the approved
Mount Gibson Ranges mining operations. The Proposal would increase the land area that
coincides with the PEC by 107 ha to 653 ha (24% of its extent). The PEC, post-development,
would be represented by 2,079 ha, which is 76% of its mapped extent. It would retain
connectivity, is not highly fragmented as it is draped over variable terrain of flats, slopes and
ridgetops and retains extensive tracts of native vegetation in excellent condition.
While the Proposal would result in a reduction of Darwinia masonii abundance by 6.3%, the
species would still be known from a population that occurs across the majority of the Mount
Gibson Ranges. The species would most likely persist in the surrounding area of the Proposal,
including on the northern parts of Iron Hill and adjacent land on Iron Hill North, Iron Hill East and
across the species’ range and be restored by an offsets program. Darwinia masonii is bird
pollinated including by a honeyeater. The pollen dispersal for Darwinia masonii is considered
extensive across the full species distribution and the Proposal is unlikely to significantly alter
potential pollen transfer between individuals on hilltops and slopes across the Ranges.
Lepidosperma gibsonii is wind pollinated and has a high outcrossing rate of 91.7 % with a high
genetic diversity indicating high genetic transfer between populations. While the Proposal
would reduce the known number of individuals by up to 9,029 (approximately 15% of the total
population records) the species is likely to persist in the landscape and maintain ecological
viability. This is due to a population abundance, largely intact habitat, high genetic flow, and
the reasonable possibility of further populations being found across the species’ range and
potentially within the region as the species can occur in a variety of habitats, including on the
plains.
In terms of the integrity of the Mound Gibson Ranges landform, hydrology is unlikely to be
affected as there are no major drainage lines running through, or in the immediate vicinity of
the development envelope and dewatering of the aquifer is not required. The Mount Gibson
Ranges are not unique in terms of slope or topographical features in the region. The
representation of similar slopes across the individual ridges within the Mount Gibson Ranges
would remain post-development. The Proposal is also considered unlikely to result in unstable
landforms and/or soils, or lead to erosion in terms of rehabilitated areas. The surface soils are
typically shallow and dominated by a high coarse fragment content. The soils and subsoils of
the Proposal area have been determined as generally having a low inherent erodibility in terms
of suitability for rehabilitation and there is a low risk of acidic, metalliferous drainage from waste
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rock. With time, ongoing rehabilitation of the Waste Rock Landform would allow for the
regrowth of native vegetation for habitat for re-establishment through active rehabilitation by
MGM and natural rates of recolonization in time of Darwinia masonii and Lepidosperma
gibsonii.
(d) Other Native Flora Taxa
Flora surveys undertaken across the Mt Gibson Ranges and surrounds have identified more
than 250 native flora taxa (ATA 2006a; Meissner & Caruso 2008). In the recent Ecologia (2015)
survey, a total of 116 vascular flora taxa were recorded in the Development Envelope and
immediate vicinity. Despite the extensive number of surveys, aside from Darwinia masonii and
Lepidosperma gibsonii, no other conservation significant flora species have been recorded
within the Development Envelope. Therefore additional conservation significant taxa are
considered unlikely to occur. No significant flora species (e.g. endemic or restricted taxa, new
taxa or affinities, taxa at the limits of their range, etc.; as per Guidance Statement 51) were
identified (Ecologia 2015). The closest record of a priority flora species (Persoonia pentasticha)
is 110m south from the Development Envelope boundary; however no significant adverse
impacts are expected to occur as a result of the Proposal on conservation significant species
outside the Development Envelope.
However, the Proposal will clear vegetation consisting of a variety of other native flora taxa
which are not of listed conservation significance. Other native flora taxa are not of
conservation significance due to their population sizes and broader regional distributions. In
this context, the environmental effect of the Proposal to other native flora taxa is not expected
to be environmentally significant. The EPA’s objectives for the preliminary key environmental
factor of ‘Flora and Vegetation’ can be met, noting the Proposal is not expected to result in a
significant detrimental effect to the representation, diversity, viability or ecological function of
the other native flora taxa.
(e) Vegetation
The Proposal covers a spatial area of approximately 112ha, of which approximately 103ha
comprises native vegetation. The remaining 8ha of the Development Envelope has previously
been cleared by a combination of both historical and recent mineral exploration (refer to
Section 2.9 Mining History). Bennett (2000) and ATA (2006c) originally mapped vegetation units
across the Mt Gibson Ranges and surrounds, and these were broadly categorised into
woodlands, thickets, shrublands and heaths. More recently, mapping of vegetation based on
floristic groups was prepared by Ecologia (2015). The Proposal coincides with five floristic types
comprising of woodlands, mallees and thickets. Figure 3-6 shows the relationship between the
Development Envelope, the floristic groups and the mapped vegetation.
Up to 103ha of native vegetation would be cleared to allow for development of the Proposal.
Together with the approved mining operations at Extension Hill (approval to clear up to 1,330
ha) and the existing disturbance the Development Envelope (8ha), this will result in a
cumulative impact of 1,441ha of native vegetation cleared in the Mt Gibson Ranges. This
equates to an 8% increase in the overall extent of approved native vegetation clearing. In
context, the area of the approved mine operations and the Proposal represents a small part of
the broader extent of native vegetation occurring across the Mt Gibson Ranges and its
surrounds; in total, 7,658ha was originally mapped and described by Bennett (2000) and ATA
(2006c). The greater proportion of native vegetation in the region occurs beyond the areas of
the approved mine operations and the Proposal.
Within the development envelope boundary, the Proposal would directly remove less than 1%
to 7% of the mapped (known) spatial extent of each of four floristic units on the footslopes –
sandplains adjacent the ironstone formation (Table 3-7), with each vegetation type having a
broader distribution across the Mt Gibson Ranges (i.e. not restricted only to the area of the
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Proposal). Of the ironstone ridges vegetation groups, collectively mapped as ironstone
shrublands the key component of the PEC, 5.4% of its overall area is located with the
development envelope. The cumulative effect of the existing approved mine operations at
the Mt Gibson Ranges and the Proposal will be less than 30% for each of the vegetation units
including for each of the floristic groups (K, E and L) that form the key components of the PEC.
Whilst the cumulative removal of up to 46% of the extent to Footslopes / Sandplain (Group C1,
C2) vegetation types may be considered a high proportion, this vegetation unit has a broad
spatial extent (approximately 1000+ha) of which large congruous areas occurs outside of the
proposed or approved Development Envelopes on the Mt Gibson Ranges.
Table 3-7 Area of Cumulative Clearing of Vegetation in the Development Envelope for Iron Hill Deposits and
at Mt Gibson Ranges

VEGETATION
TYPE

FLORISTIC
GROUP

VEGETATION TO BE CLEARED
DUE TO THE IRON HILL
PROPOSAL
Area (ha)

%
of
extent

total

CUMULATIVE AREA APPROVED
FOR CLEARING IN THE MT GIBSON
RANGES**
Area (ha)

% of total mapped
extent

Key components of PEC within development envelope(s)
Ironstone
Ridges

K* (642ha total)

34.9ha

5.4%

127.6ha

19.9%

39.8ha

5.4%

168.9ha

23.0%

Total area
Key components of
PEC (K, L and E)
(733ha total)

Other mapped vegetation within development envelope(s)
Sandplains

Footslopes /
Sandplain

A (421ha total)

18.0ha

4.3%

106.3ha

25.2%

B (291ha total)

3.3ha

1.1%

3.3ha

1.1%

C1 (383ha total)

26.8ha

7.0%

152.5ha

39.8%

C2 (775ha total)

23.3ha

3.0%

357.6ha

46.1%

*Group K is only known from Mt Gibson Ranges on its ironstone ridges. ** mapped extent per Ecologia 2015

An indirect effect of the Proposal on vegetation communities could be the introduction and/or
spread of weeds. A total of 22 weed taxa have been recorded at, or in the vicinity of the Mt
Gibson Ranges (Eco Logical 2015b). Based on an assessment of introduced flora by CALM
(1999), the introduced flora taxa recorded at the Mt Gibson Ranges are considered to present
a risk of introduction and spread ranging from low to high. None of the introduced flora taxa
recorded at the Mt Gibson Ranges have been classified as a “Declared Plant” under the
Agriculture and Related Resources Protection Act 1976 (WA). Currently, the vegetation
communities within the Development Envelope are in ‘Excellent’ and ‘Very Good’ condition
based on the Trudgen (1991) scale (Ecologia 2015); any disturbance (reducing ‘Excellent’
condition vegetation to ‘Very Good’) is not a result of weed invasion.
The Iron Hill EMP provides a risk assessment of the potential for various components of mine
operations (e.g. vehicle movements, land clearing) to result in the colonisation and spread of
introduced flora taxa. The potential for weed introduction and changes in weed distribution is
an operational matter that can be managed through standard mine hygiene procedures. As
outlined by the EMP (MGM & EHPL 2008), the procedures currently applied to the management
of introduced flora taxa at the approved mine operations include recording the locations of
introduced flora, access control of mining equipment and personnel to such areas, herbicide
applications to minimise/eradicate introduced flora, and education and training of mine
personnel on introduced flora taxa. As a result of implementing standard mine hygiene
procedures (MGM 2015; Appendix 3), the Proposal is not expected to result in a significant
effect to weed introduction or changes in weed distribution.
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As previously outlined, long-term monitoring of the health of the Rare Flora taxon Darwinia
masonii adjacent to the approved mine operations and on Mt Gibson Ranges has not
detected any significant indirect environmental effects (Astron 2014, MBS 2014b, 2015). This
outcome can be broadly applied to the vegetation units retained adjacent to the approved
mine operations and the Proposal, such that it is similarly expected that the Proposal will not
result in a significant indirect environmental effect to vegetation units retained in proximity to
the Proposal.
Having regard to the effect of the Proposal, the extent of native vegetation across the Mt
Gibson Ranges, and the distribution of vegetation units beyond the area of the Proposal, the
EPA’s objective for the preliminary key environmental factor of ‘Flora and Vegetation’ can be
met, in that the Proposal is not expected to result in a significant detrimental effect to the
representation, diversity, viability or ecological function of the vegetation.
(f) Mount Gibson Range vegetation complexes (banded ironstone formation) PEC
The Proposal coincides with the Priority 1 PEC ‘Mount Gibson Range vegetation complexes
(banded ironstone formation)’.
This PEC is mapped by a DPaW polygon to cover
approximately 2,732ha (DPaW 2014f), 106.8ha of which is within the Development Envelope (4%
of the total extent of the PEC; that includes 7.8ha that is currently cleared). An additional area
of 546.4ha (20%) of PEC occurs within the development envelope of the existing approved
mining operations at the Mt Gibson Ranges (Eco Logical 2015b). Together with the previously
cleared vegetation within the Development Envelope (7.8ha) and the current extent of the
PEC to be cleared as a result of the Proposal (98.9ha), the cumulative amount to be ultimately
cleared would be 653.2ha (24%) of the mapped extent of the PEC. Ecological communities
that are naturally rare or restricted may require substantially greater than 30% of their preEuropean extent to be retained for effective representation and ecological viability (DER
2014b). A total of 76% of the mapped PEC area will remain across the Mt Gibson Ranges upon
implementation of this Proposal. This vegetation is not highly fragmented, nor would it be upon
implementation of the Proposal and it is generally in excellent condition and therefore its extent
and quality is an adequate representation (Eco Logical 2015b). Consequently, because of its
range, distribution and connectivity, the Proposal is not expected to have a significant impact
to the representation or ecological function of the PEC (Eco Logical 2015b).
Within the Development Envelope, the DPaW (2014f) mapped PEC boundary occurs primarily
over the ironstone ridge vegetation type with some parts of footslope/sandplain westward of
the boundary. Recent floristic analysis indicates ironstone shrublands as the key components of
the PEC can be refined to floristic groups K, L and E (Ecologia 2015); 39.8ha of the key
component of the PEC (based on groups K and E) is mapped within the Development
Envelope.
MGM is also considering further resource exploration by drilling at a potentially mineralised area
at Gibson Hill, situated on the south-eastern part of the Ranges near the juncture of tenements
M59/338 and M59/454. Access to Gibson Hill via established and newly created tracks / drill
pads would occur in a vegetated area of 1.83 hectares but not interfere with any records of
rare flora. Any future mining to be proposed at the exploration target would be dependent on
factors such as economic mineralisation, government approvals and market demand.
Cumulatively, in the order of 140ha (20%) of the total mapped extent of key components of the
PEC (vegetation groups K, E and L within the Mt Gibson Ranges) are expected to be cleared as
part of the existing hematite mining operations and the Proposal. Currently, as of June 2015,
less than 200ha of all vegetation types has been cleared for the existing approved mining
operations.
The Proposal is not expected to result in a significant detrimental effect to the representation,
viability or ecological function of the PEC. Almost three quarters of the PEC will not be disturbed
by the Proposal, and having regard to the extent across the Mt Gibson Ranges, the EPA’s
objective for the preliminary key environmental factor of ‘Flora and Vegetation’ can be met.
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Environmental Management Measures

Mining operations at the Mt Gibson Ranges are undertaken in accordance with MGM’s Environmental
Policy (MGM 2012). The Environmental Policy outlines MGM’s overarching objectives of environmental
protection and continual improvement in environmental performance.
The Environmental Policy would be implemented, as it is currently, through an Environmental
Management Plan (EMP) (Appendix 3) derived from MGM & EHPL (2008), which outlines management
of key environmental aspects, including flora. The EMP implemented by MGM & EHPL (2008) has been
subject to previous review and approval by EPA under the Environmental Protection Act 1986 (WA) and
by DMP under the Mining Act 1978 (WA).
The Iron Hill Deposits Proposal will form an operational extension to the approved mine operations, and
the company has a proven track record in managing operations in relation to key environmental
factors. So the approved EMP is considered to provide an appropriate and tested basis on which to
manage the environmental aspects and potential environmental effects of the Proposal to flora values.
The Iron Hill EMP is included in Appendix 3.
For the preliminary key environmental factor of ‘Flora and Vegetation’, the following procedures and
project specific environmental management measures are outlined below and describe the relevant
environmental management actions that apply to key aspects of operation:
(a) dust management:


where possible, topsoil would not to be disturbed during drier summer
months and topsoil stripping undertaken in low wind conditions to limit stirring
of dust



unsealed roads to be graded and water trucks apply water to roads for dust
suppression, as needed during dry windy conditions



vehicles adhere to site speed limits



dust deposition gauges (DDGs) setup and installed to monitor fugitive dust
emissions from the mining operations and examine potential effects on
nearby native vegetation. DDGs would be sited and monitored in
consideration of prevailing weather and wind conditions and AS/NZS
3580.10.1:2003 Methods for sampling and analysis of ambient air.



in accordance with AS/NZS 3580.10.1:2003, any dust deposition gauge results
above 4g/m2/month, would be investigated with the intent to reduce future
results below this level and to examine condition of vegetation (note in 201415 at the current mine, no result exceeded 3.5g/m2/month).

(b) rehabilitation management:


as described by section 3.4 Mine Closure

(c) site access:


vehicle and equipment are inspected when brought to site



earthmoving and construction vehicles and equipment, and any vehicles
and equipment coming from known weed-infested or unknown areas which
will travel around the site beyond the visitor’s carpark to be washed down
prior to entry past the site workshop.



weed inspections of incoming vehicles for weeds, seeds and vegetative
matter and vehicle hygiene certificate issued at workshop indicating the
vehicle is weed free. Where necessary, vehicles to be washed down to
remove weeds, seeds and vegetative matter. Wash down material from
vehicles to be captured and disposed of without causing further spread of
weeds.

(d) Ground clearance:
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prior to the clearing of vegetation, a ground disturbance form is to be
completed and submitted and checked for against all relevant
environmental approvals.



prior to ground disturbance, vegetative matter such as tissue cuttings and/or
seed is to be collected from native vegetation and the declared rare flora
species Darwinia masonii, based on DPaW permits to take.



prior to ground disturbance, areas are to be surveyed and demarcated
within the area identified by the permit.



stripping of soil and vegetation to be undertaken as described by Section
3.4 Mine Closure.

(e) fire management:

(f)



implement the fire management strategy



no fires to be lit except for enclosed cooking / heating and controlled fires
for emergency response team training



when clearing vegetation, in particular around rocky outcrops, fire
extinguisher equipment to be available and / or emergency response team
on standby



dangerous and flammable goods stored as per Dangerous goods safety act
2004 and subsidiary regulations and the Department of Mines and Petroleum
storage and handling of dangerous goods code of practice



provision of appropriate facilities for the extinguishment and appropriate
disposal of cigarette butts. Raise awareness for appropriate disposal of
cigarette butts such as through posters or similar.



hot work only to be undertaken under an appropriate hot work permit



regular vehicle maintenance include safety checks



firefighting equipment available on site as per Mines Safety Inspection Act
1994 and Mines Safety Inspection Regulations 1995

vegetation management:


inductions to include information related to Declared Rare Flora species of
Darwinia masonii and Lepidosperma gibsonii covering aspects such as their
importance and environmental management



personnel made aware through inductions and pre-start meetings of the
need to report what may be unauthorised disturbance to flora and
vegetation in the development envelope



areas of the Development Envelope are to be demarcated, sign posted
and waypoint coordinated



known instances of native vegetation mortality, including DRF, outside of the
development envelope are to be investigated and reported. An
investigation undertaken and if the death is found to be due to mining
activities outside of the development envelope and without permission,
corrective actions implemented under advice from DPaW



implement Darwinia masonii condition monitoring. Darwinia masonii has
been chosen as a surrogate or indicator species for other native vegetation
due to its DRF status and its strong association with the PEC



maintain adequate seed/germplasm of Darwinia masonii collections for
material with a broad genetic base is available for translocation and ongoing ex situ conservation (see Section 3.5 Offsets)
annual monitoring of select Darwinia masonii individual health across the Mt
Gibson Ranges continued as per the approved Extension Hill mining
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operations to determine the health and viability of those populations. Health
and condition to be based on the plant condition criteria of Keighery (1994),
or an alternate quantitative method as agreed between MGM and DPaW.


management measures to re-establish Darwinia masonii across the Mt
Gibson Ranges are detailed in section 3.5 Offsets.

(g) weed management:


inspection and quarantine techniques to be adopted for entering vehicles
and plant



weed charts, posters or similar to be placed around site to assist personnel
with identifying weed species



known weed records across the tenements to be mapped and recoded in a
weed register



if weeds are identified by routine inspections, the register would be updated



weeds identified within the Development Envelope will be controlled using
the appropriate techniques for those species



annual weed monitoring program to be undertaken within and adjacent to
the Development Envelope, or areas accessed by MGM personnel across
the mining tenements

The potential environmental effect of the Proposal to flora and vegetation has also been considered in
context of the risk assessment framework contained within the approved EMP. The Iron Hill EMP
(Appendix 3) contains an assessment of potential indirect impacts and environmental management
actions undertaken for inherent risks (assessed for likelihood of event occurring (L), consequence of
event occurring (C), risk rating (R), inherent risk (IR) prior to mitigation, and residual risk (RR). Using the
risk assessment framework, an assessment of the potential environmental effect of the Proposal to flora
values is provided in Appendix 7. The assessment identifies that the Proposal presents a level of risk that
is equivalent to, or less than, the levels of risk that have previously been considered applicable for the
existing mine operations outlined within the approved EMP. The outcomes of this risk assessment have
been incorporated into the Iron Hill EMP (Appendix 3).
A consolidation of MGM’s environmental commitments for the Proposal is contained in Section 5
Environmental Management Measures.

3.1.6

Conclusion

As outlined by EPA (2014a, 2015a), the preliminary key environmental factors applicable to the
assessment of the Proposal include ‘Flora and Vegetation’.
As identified by the above assessment, the direct environmental effect of the Proposal to flora values is
not expected to be environmentally significant to all but one taxon. The potential effects to flora and
vegetation can be minimised and controlled through implementation of management actions in the
Environmental Management Plan (Appendix 3). There is strong evidence of the successful applicability
of existing management and mitigation measures that have been applied to mining operations at the
Mt Gibson Ranges. Six percent of the total number of Darwinia masonii records would be directly
impacted. However, analysis by Astron (2014), and MBS (2014b, 2015) report no detectable health or
survival effects on rare plant indicator species Darwinia masonii due to indirect threats. The predicted
reduction in extent and abundance of Darwinia masonii is the worst case scenario and, because of the
residual impact, these plants would be managed through application of direct offsets. Accordingly, the
EPA’s objective for the preliminary key environmental factor of ‘Flora and Vegetation’ can be met, with
the Proposal not expected to result in a significant detrimental effect to the representation, diversity,
viability or ecological function of flora values or vegetation values.
The Proposal is not expected to increase the threatened taxa category ranking for Darwinia masonii
under the IUCN (2012a) criteria (as outlined by Globe Environments 2015; Appendix 5), although the
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environmental effect of the Proposal to Darwinia masonii may be a significant residual environmental
effect that requires environmental offsets. Consideration of the application of the key integrating
factor of ‘Offsets’ for the effect of the proposal to Darwinia masonii is provided in Section 3.5 Offsets.
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3.2 Fauna
3.2.1

Context

A variety of native fauna taxa have been recorded across the Mt Gibson Ranges and its surrounds. The
Proposal will require the clearing of land that provides habitat for native fauna. Section 3.2 Fauna
provides an assessment of the effect of the Proposal to fauna values.

3.2.2

EPA Objective

The EPA’s objective for the preliminary key environmental factor of ‘Terrestrial Fauna’ is:
“To maintain representation, diversity, viability and ecological function at the species, population and
assemblage level” (EPA 2015b).
The EPA’s objective for the preliminary key environmental factor of ‘Subterranean Fauna’ is:
“To maintain representation, diversity, viability and ecological function at the species, population and
assemblage level” (EPA 2015b).

3.2.3

Legislation and Guidelines

Legislation, guidelines, standards and approvals relevant to the preliminary key environmental factors
of ‘Terrestrial Fauna’, ‘Subterranean Fauna’ and to the Proposal include:
(a) Environmental Protection Act 1986 (WA)
(b) Wildlife Conservation Act 1950 (WA)
(c) Environment Protection and Biodiversity Conservation Act 1999 (C’th)
(d) Convention on the Conservation of Migratory Species of Wild Animals 1979 (Government
of Australia 1979)
(e) Japan - Australia Migratory Bird Agreement 1974 (Government of Australia and
Government of Japan 1981)
(f)

China - Australia Migratory Bird Agreement 1986 (Government of Australia and
Government of the People’s Republic of China 1988)

(g) Republic of Korea - Australia Migratory Bird Agreement 2007 (Government of Australia and
Government of the Republic of Korea 2007)
(h)

EPA Guidance Statement 20: Sampling of Short-Range Endemic Invertebrate Fauna for
Environmental Impact Assessment in Western Australia (EPA 2009)

(i)

EPA Guidance Statement 56: Terrestrial Fauna Surveys for Environmental Impact
Assessment in Western Australia (EPA 2004c)

(j)

EPA Guidance Statement 54a: Sampling Methods and Survey Considerations for
Subterranean Fauna in Western Australia (EPA 2007)

(k)

EPA Environmental Assessment Guideline 12: Consideration of Subterranean Fauna in
Environmental Impact Assessment in Western Australia (EPA 2013a)

(l)

EPA Position Statement 3: Terrestrial Biological Surveys as an Element of Biodiversity
Protection (EPA 2002a)

(m) Technical Guide Terrestrial Vertebrate Fauna Surveys for Environmental Impact Assessment
(EPA & DPaW 2010)
(n)

EPBC Act List of Threatened Fauna (DoE 2014c)

(o) EPBC Migratory Species Lists (DoE 2014d)
(p) Wildlife Conservation (Specially Protected Fauna) Notice 2014 (WA Minister for Environment
2014b)
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(q) Conservation Codes for Western Australian Flora and Fauna (DPaW 2014a)
(r)

3.2.4

List of Specially Protected Fauna and Priority Fauna (DPaW 2014i)

Assessment

Legislative Framework for Fauna Protection
Vertebrate native fauna in Western Australia are protected under the Wildlife Conservation Act 1950
(WA). Specific fauna species may additionally be afforded special protection under the Wildlife
Conservation Act 1950 (WA; WC Act) through a declaration as ‘Specially Protected Fauna’, with a
similar special protection also available under the Environment Protection and Biodiversity Conservation
Act 1999 (C’th; EPBC Act) for listed ‘Threatened Species’ of fauna. To provide context, a description1 of
the classifications used in fauna protection is provided below:



Threatened Species: ‘Threatened Species’ of fauna may be declared by the Commonwealth
Minister for Environment for protection under the Environment Protection and Biodiversity
Conservation Act 1999 (C’th) as a matter of national environmental significance for being
extinct, facing a risk of extinction, or in need of a conservation program to prevent the species
from a risk of extinction. Threatened Species are allocated a category of ‘Extinct’, ‘Extinct in
the Wild’, ‘Critically Endangered’, ‘Endangered’, ‘Vulnerable’ or ‘Conservation Dependent’,
which is generally in accordance with the criteria of IUCN (2012a). The listed Threatened
Species of fauna are outlined by DoE (2014c).



Specially Protected Fauna: Specially Protected Fauna may be declared by the Western
Australian Minister for the Environment and protected under the Wildlife Conservation Act 1950
(WA) if it is likely to become extinct, or is rare, or otherwise in need of special protection.
Specially Protected Fauna are allocated a category of ‘Fauna that is rare or likely to become
extinct’, ‘Fauna presumed to be extinct’, ‘Migratory birds protected under an international
agreement’ or ‘Other specially protected fauna’ (WA Minister for Environment 2014b), with the
assessment process for the extant taxa having consideration of criteria of IUCN (2012a) for the
categories of ‘Critically endangered’, ‘Endangered’ and ‘Vulnerable’ (DPaW 2014a). The
listed Specially Protected Fauna are outlined by WA Minister for Environment (2014b).



Migratory Species: ‘Migratory Species’ may be declared by the Commonwealth Minister for
Environment for protection under the Environment Protection and Biodiversity Conservation Act
1999 (C’th) as a matter of national environmental significance for being a migratory species
listed under the Convention on the Conservation of Migratory Species of Wild Animals 1979
(also commonly referred to as the Bonn Convention), Japan - Australia Migratory Bird
Agreement 1974, China - Australia Migratory Bird Agreement 1986 or the Republic of Korea Australia Migratory Bird Agreement 2007 (Government of Australia 1979; Government of
Australia and Government of Japan 1981; Government of Australia and Government of the
People’s Republic of China 1988; Government of Australia and Government of the Republic of
Korea 2007). As outlined above under Specially Protected Fauna, Migratory Species may also
be declared by the Western Australian Minister for Environment as ‘Specially Protected Fauna’
under the Wildlife Conservation Act 1950 (WA) due to it being a Migratory Species under the
Environment Protection and Biodiversity Conservation Act 1999 (C’th). The listed Migratory
Species are outlined by DoE (2014d).



Priority Fauna: ‘Priority’ fauna is a classification system developed by DPaW for fauna taxa
which are known from one, a few or several locations, which may or may not be under threat,
or may otherwise be rare. Five ‘priority’ categories are used, with ‘Priority 1’ (P1) being of the
highest conservation significance, or identification as a priority for surveying and determining

Descriptions are consolidated from review of the Environment Protection and Biodiversity Conservation Act 1999
(C’th), Wildlife Conservation Act 1950 (WA), and flora literature published by DoE and DPaW.

1
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the conservation significance based on the current knowledge of perceived threat (DPaW
2014a). As Priority fauna are identified and determined by DPaW (i.e. not through legislation),
Priority fauna are not subject to any specific legal protection. The listed Priority fauna taxa are
outlined by DPaW (2014i).
Fauna of the Development Envelope and Mt Gibson Ranges
The Mt Gibson Ranges have been subject to numerous surveys/assessments of its fauna values over
more than a decade, including the area of the Proposal; the combination of which form a sound basis
to be able to assess the environmental effect of the Proposal. The fauna surveys/assessments are
identified below (ordered by year):
(a) Hart, Simpson and Associates Pty Ltd (2000) Mt Gibson Iron Pellet Project Fauna Survey.
Report to Mt Gibson Iron Limited. October 2000.
(b) ATA Environmental (2005b) Malleefowl Assessment Mt Gibson. Report to Mount Gibson
Mining Limited. Report 2004/188. Version 2. June 2005.
(c) Western Australian Museum (2005) The Short-Range Endemic Invertebrate Fauna from the
Mt Gibson Region, Western Australia: The millipedes. Report by Harvey M S (Dr.) for ATA
Environmental. August 2005.
(d) University of Western Australia (2005) The Mygalomorph Spiders from the Mt Gibson Region,
Western Australia, including species apparently endemic to the area. Report prepared by
Main B Y (Dr.) for ATA Environmental. October 2005.
(e) ATA Environmental (2005a) Fauna Assessment Mt Gibson. Report to Mount Gibson Mining
Limited. Report 2004/51. Version 5. December 2005.
(f)

Western Australian Museum (2006) The Invertebrate Fauna of the Mt Gibson Region,
Western Australia: The land snails. Report prepared by Slack-Smith S for ATA
Environmental. March 2006.

(g) Coffey Environments (2008d) Baseline Terrestrial Vertebrate Fauna Assessment Results for Mt
Gibson.
(h)

Rockwater Pty Ltd (2008) Extension Hill Iron Ore Mine and Infrastructure Project Preliminary
Stygofauna Investigation. Report prepared by Evelegh N C P of Rockwater Pty Ltd for
Mount Gibson Mining Limited and Extension Hill Pty Ltd. November 2008.

(i)

Mount Gibson Mining Limited (2011) Extension Hill Hematite Operation Annual Malleefowl
Mound Monitoring November 2010. May 2011.

(j)

Terrestrial Ecosystems (2012) Terrestrial Vertebrate Fauna Monitoring Results for the Mount
Gibson Iron Ore Mine and Infrastructure Project. Report prepared by Thomson G (Dr.) of
Terrestrial Ecosystems for Mount Gibson Mining Limited and Extension Hill Pty Ltd. Revision 2.
February 2012.

(k)

Mount Gibson Mining Limited (2012) Extension Hill Annual Malleefowl Monitoring December
2011. October 2012.

(l)

Rockwater Pty Ltd (2012) Extension Hill Iron Ore Mine and Infrastructure Project Results of
Stygofauna Sampling. Report prepared by Evelegh N C P of Rockwater Pty Ltd for Mount
Gibson Mining Limited. February 2012.

(m) Ecologia Environmental Consultants Pty Ltd (2014b) Extension Hill Magnetite Project
Conservation Significant Fauna Monitoring 2013. Report prepared by Jackett N and
Greatwich B and of Ecologia Environmental Consultants Pty Ltd for Asia Iron Australia Pty
Ltd. Revision 0. January 2014.
(n)

Terrestrial Ecosystems (2014) Terrestrial Vertebrate Fauna Monitoring Results for the Mount
Gibson Iron Ore Mine and Infrastructure Project. Report prepared by Thompson G (Dr.) of
Terrestrial Ecosystems for Mount Gibson Mining Limited. Revision 2. January 2014.
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(o) Biologic Environmental Survey Pty Ltd (2015a) Mt Gibson Ranges Targeted Idiosoma nigrum
Survey. Report prepared by Durrant B and O’Connell M of Biologic Environmental Survey
Pty Ltd for Mount Gibson Mining Limited. Revision 5. June 2015.
(p) Biologic Environmental Survey Pty Ltd (2015b) Mt Gibson Ranges Targeted Malleefowl &
Fauna Survey. Report prepared by Brooks C, Durrant B and O’Connell M of Biologic
Environmental Survey Pty Ltd for Mount Gibson Mining Limited. Revision 5. June 2015.
(q) Bennelongia Pty Ltd (2015) Mt Gibson Ranges - Iron Hill Deposit: Subterranean Fauna Level
1 Assessment. Report prepared by Bennelongia Pty Ltd for Mount Gibson Mining Limited.
September 2015.
Out of the above listed fauna surveys, surveys by ATA (2005a, b), Terrestrial Ecosystems (2012, 2014) and
Biologic (2015a, b) overlapped the Development Envelope (Figure 3-16).

A baseline Level 1 & 2

terrestrial vertebrate survey was completed by ATA in 2004 (ATA 2005a), and included opportunistic
collecting of invertebrates, which were further analysed in UWA (2005) and WAM (2005, 2006). A fauna
habitat assessment was completed by Phoenix (2015) to validate the series of preceding reports and
studies. Terrestrial Ecosystems completed a Level 2 terrestrial vertebrate survey within the Development
Envelope and the wider Mt Gibson Ranges in 2011 and 2013 (Terrestrial Ecosystems 2012, 2014).

A

number of Level 2 surveys, targeting conservation significant species (with a focus on Idiosoma nigrum
(Shield-backed Trapdoor Spider) and Leipoa ocellata (Malleefowl)) have been undertaken (ATA 2005b,
Biologic 2015a,b). Sampling methodologies used during the surveys included search transects (5m 50m apart), targeted hand searching of identified microhabitats, pit fall traps (utilising PVC buckets and
PVC pipes), funnel traps, cage traps and Elliott traps.

The original reports detail the study

methodologies.
After a review of previous fauna studies it was decided that equivalent information existed for the Iron
Hill development envelope for both Level 1 and Level 2 fauna habitats and assemblages. In particular,
fauna assessments conducted within the development envelope include:
(a) systematic (Level 1 and Level 2) sampling across Mt Gibson Ranges (2005a)
(b) targeted fauna surveys for Malleefowl and Idiosoma nigrum (Biologic 2015a and
2015b)
(c) vertebrate monitoring within the development envelope, and habitat mapping by
Terrestrial Ecosystems for an area including the development envelope (Terrestrial
Ecosystems 2012 and 2014).
Habitat types and boundaries mapped by Terrestrial Ecosystems within the development envelope
have subsequently been verified in the field by Phoenix Environmental Sciences thereby covering all the
necessary requirements of both a Level 1 and Level 2 fauna assessment despite this not being required
by the ESD.
Fauna Habitats
Three broad fauna habitats have been identified within the Development Envelope (Terrestrial
Ecosystems 2012, 2014) and further validated on site by Phoenix Environmental Sciences (2015). These
habitats are described in Table 3-8 (Terrestrial Ecosystems 2014, Ecologia 2014) and include:
(a) Flat Sand Plains;
(b) Flat Eucalypt Woodlands; and
(c) Ironstone Ridges.
These fauna habitats have been broadly mapped in Figure 3-17, because of the close alignment in
habitat structure, based on the mapped vegetation. A total of 8.4ha of the Development Envelope has
also been mapped as disturbed, due to previous vegetation clearing for tracks and approved
exploration activities.
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Table 3-8 Fauna habitats within the Development Envelope and Mapped across Mt Gibson ranges.

HABITAT TYPE

Flat Sand
Plains

AREA (& % of
AREAS) WITHIN
DEVELOPMENT
ENVELOPE
15.9ha,
(14.3%)

DESCRIPTION and % REDUCTION IN AREA

PHOTO

The sandy soil substrate is the dominant feature of the Flat Sand
Plains habitat type, however there is some variation towards a
more clayey soil in some areas. Vegetation within the habitat
type is restricted to a shrub layer, consisting of various low to
medium sized shrubs such as Acacia spp. Allocasuarina sp. and
Phebalium spp.
There are approximately 400ha of this habitat type across the Mt
Gibson ranges.
The area of this habitat type within the
development envelope as a proportion of that mapped across
the ranges is 4%. This habitat although is likely to extend
throughout the plains of the district and Mid-west region.

Flat Eucalypt
Woodlands

34.3ha,
(30.8%)

The Flat Eucalypt Woodlands habitat typically consists of
Eucalyptus loxophleba (York Gum) and mallees of E.
brachycorys and E. horistes. These trees create a large open
woodland, with various smaller trees such as Acacia aneura
(Mulga) and Callitris glaucophylla (White Cypress Pine) occurring
in patches. Scattered sections of mallee over Triodia with
scattered Acacia shrubs are also present. The soil substrate of this
habitat type varies from sandy to areas with higher clay content.
There are approximately 1270ha of this habitat type across the
Mt Gibson ranges, particularly in the south-west. The area of this
habitat type within the development envelope as a proportion
of that across the ranges is 2.7%.
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Ironstone
Ridges^

AREA (& % of
AREAS) WITHIN
DEVELOPMENT
ENVELOPE
52.8ha,
(47.4%)
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November 2015

DESCRIPTION and % REDUCTION IN AREA

PHOTO

The Ironstone Ridges habitat is associated with the Mt Gibson
Ranges, and typically consists of Acacia spp., Melaleuca spp.
and Allocasuarina acutivalvis shrubland on rocky soil. The shrub
diversity is generally lower then on the sand.
There are approximately 500ha of this habitat type across the Mt
Gibson ranges.
The area of this habitat type within the
development envelope as a proportion of that across the ranges
is 10.6%.

Disturbed

8.4ha,
(7.6%)

Previously cleared vegetation for historical and past approved
purposes of tracks and pads for exploration.

^ Terrestrial Ecosystems 2012 used the term ‘banded ironstone ridges’ but this is adapted to ‘ironstone ridges’ as the ridgetop and slopes encompass more than banded ironstone
geology types.
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Recorded Fauna
Fauna recorded within the wider Mt Gibson area during the ATA fauna assessment (ATA 2005a), Coffey
Environments 2008 Baseline Terrestrial Vertebrate Fauna Assessment (Coffey Environments 2006d),
Terrestrial Ecosystems 2012 and 2014 Terrestrial Vertebrate Monitoring Results (Terrestrial Ecosystems 2012
and 2014) and Biologic 2015 targeted surveys (Biologic Environmental Survey 2015a and 2015b) totalled
175 fauna taxa, comprising:


66 avifauna taxa;



63 reptile taxa;



18 mammal taxa (including five introduced species); and



28 invertebrate taxa

A complete list of all fauna recorded in the wider Mt Gibson area based on the surveys mentioned
above can be found in Appendix 12.
Conservation significant species recorded
Four conservation listed fauna taxa have been recorded within the Development Envelope:
(a) Idiosoma nigrum, Shield-backed Trapdoor Spider (Schedule 1/Vulnerable);
(b) Leipoa ocellata, Malleefowl (Schedule 1/Vulnerable);
(c) Cacatua leadbeateri, Major Mitchell’s Cockatoo (Schedule 4); and
(d) Falco peregrinus, Peregrine Falcon (Schedule 4).
The recorded locations of conservation significant fauna taxa of the Development Envelope and
surrounds are provided in Figure 3-18 and Figure 3-19. Figure 3-18 also identifies the location of the
Proposal and the existing mine operations at the Mt Gibson Ranges.
Likelihood of Fauna Occurrence
Given the availability of the set of previous fauna investigations, a Level 1 desktop assessment was
undertaken to identify conservation listed species that have the potential to utilise the habitats present
within the Development Area. The Level 1 desktop assessment and key findings as presented in Table 39. In addition to the four species previously recorded, a further ten conservation listed species were
identified, based on a search of the DPaW and WA Museum’s (WAM) NatureMap database (20km
radius of central point) and the DoE Protected Matters Search Tool (PMST) for of Matters National
Environmental Significance (MNES) listed under the EPBC Act (PMST; 10 km radius of central point). The
search coordinates used (117˚ 10’ 18.84” E, 29˚ 36’ 20.16” S) were at a central point within the
Development Envelope.
A likelihood of occurrence assessment was undertaken, based on the presence of observations from
surveys in the vicinity of the Development Envelope, NatureMap and Atlas of Living Australia records,
and the presence of suitable habitat within the Development Envelope; the results are summarised in
Table 3-10. The criteria used for this assessment are attached in Appendix 12. Two species were
considered likely to occur within the Development Envelope:
(a) Merops ornatus, Rainbow Bee-eater (Schedule 3/Migratory Species);
(b) Aganippe castellum, Tree Stem Trapdoor Spider (Priority 4); and
One species was considered to potentially occur within the Development Envelope:
(a) Egernia stokesii badia, Western Spiny-tailed Skink (Schedule 1/Endangered).
The remaining five species were considered unlikely to occur within the Development Envelope:
(a) Rostratula australis, Painted Snipe (Schedule 1/Endangered);
(b) Dasyurus geoffroii, Chuditch (Schedule 1/Vulnerable);
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(c) Apus pacificus, Fork-tailed Swift (Schedule 3/Migratory Species);
(d) Ardea modesta, Great Egret (Schedule 3/Migratory Species);
(e) Ardea ibis, Cattle Egret (Schedule 3/Migratory Species); and
(f)

Charadrius rubricollis, Hooded Plover (Priority 4/Marine).

An additional species, the Leporillus conditor (Greater Stick-nest Rat) was previously stated as
potentially occurring the Development Envelope (Biologic 2015b), as there one NatureMap record
approximately 27 km away. However, this record has been discounted, as the only currently known
extant mainland population within Western Australia occurs at the Australian Wildlife Conservancy’s Mt
Gibson Sanctuary, within a fenced 5ha breeding enclosure (DEC 2012a, AWC 2015).
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Table 3-9 Fauna Surveys conducted at Mt Gibson Ranges including records within the Development Envelope

REPORT NAME AND
AUTHOR

Mt Gibson Ranges
Targeted Idiosoma
nigrum Survey
Biologic Environmental
Survey (2015a)

Mt Gibson Ranges
Targeted Malleefowl &
Fauna Survey

FAUNA GROUPS
TARGETED

Shield-backed
Trapdoor Spider
(Idiosoma
nigrum)

LEVEL OF
SURVEY

Targeted
Level 2

03/12/1311/12/13
09/06/1412/06/14

NO. OF
SAMPLING
SITES IN
DEVELOPMENT
AREA

CONSERVATION SIGNIFICANT
SPECIES RECORDED DURING
SURVEY

Numerous
Search
transects (1050 m apart)

Shield-backed Trapdoor Spider
(Idiosoma nigrum) and Tree-stem
Trapdoor Spider (Aganippe
castellum)

The coarse scale of available vegetation
mapping made it difficult to comment on the
distribution of I. nigrum in relation to vegetation
units

Numerous
Search
transects (1050 m apart)

Major Mitchell’s Cockatoo
(Cacatua leadbeateri) and
Malleefowl (Leipoa ocellata)

None

Malleefowl
(Leipoa ocellata)

Targeted
Level 2

03/12/1311/12/13
09/06/1412/06/14
12/05/1514/05/15

Terrestrial
Vertebrates

Level 2

23/10/1307/11/13

20

Major Mitchell’s Cockatoo
(Cacatua leadbeateri), Western
Spiny-tailed Skink (Egernia stokesii
badia), Malleefowl (Leipoa
ocellata), Rainbow Bee-eater
(Merops ornatus), Peregrine
Falcon (Falco peregrinus)

None recorded

Terrestrial
Vertebrates

Level 2

06/12/1120/12/11

20

Major Mitchell’s Cockatoo
(Cacatua leadbeateri) and
Malleefowl (Leipoa ocellata)

Seasonality – survey was conducted in
December. Lower than average temperatures
may have resulted in lower reptile capture rates

Terrestrial Ecosystems
(2014)
Terrestrial Vertebrate
Fauna Monitoring
Results for the Mount
Gibson Iron Ore Mine
and Infrastructure
Project.

Rain caused limited pooling of water in some pittraps. This rain would have reduced the number
of captures

Terrestrial Ecosystems
(2012)
The Invertebrate Fauna
of the Mt Gibson

SURVEY LIMITATIONS AND CONSTRAINTS

12/05/1514/05/15

Biologic Environmental
Survey (2015b)

Terrestrial Vertebrate
Fauna Monitoring
Results for the Mount
Gibson Iron Ore Mine
and Infrastructure
Project.

SURVEY
DATES

Pit traps were not used in the Ironstone Ridges
habitat
Invertebrates
(Land snails)

N/A collected
opportunistically

01/04/0515/04/05

4 (40 traps
total) and

Simumelon vagente, Succinea
sp., Pupoides sp.cf P. beltianus

None recorded
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by ATA
Environmental

Western Australian
Museum (2006)
The Short-Range
Endemic Invertebrate
Fauna from the Mt
Gibson Region, Western
Australia: The millipedes

31/05/05–
11/06/05
Invertebrates
(millipedes)

N/A collected
opportunistically
by ATA
Collected by ATA
Environmental
Environmental

Invertebrates
(mygalomorph
spiders)

N/A collected
opportunistically
by ATA
Collected by ATA Environmental
Environmental

ATA Environmental
(2005a, b)

29/04/05 –
11/05/05

01/04/0515/04/05

hand search
sites
(targeted)

and Bothriembryon sp. represent
potential SRE taxa

4 (40 traps
total) and
hand search
sites
(targeted)

Antichiropus ‘Mt Gibson 1’,
Antichiropus ‘Mt Gibson 2’,
Antichiropus ‘Mt Gibson 3’,
Antichiropus ‘Mt Gibson 4’ and
Antichiropus ‘PM1’ represent
potential SRE taxa

None recorded

4 (40 traps
total)

17 SRE taxa, one taxa potentially
endemic to the Mt Gibson area:
Eucyrtops sp. 3

Eucyrtops sp. 3 is represented by a single
damaged specimen; without a complete
specimen the species identity is equivocal and
hence the assumed endemicity is doubtful.

3 trapping
sites
(systematic)

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

Study conducted prior to EPA Guidance
Statement 56 was released

29/04/05 –
11/05/05
31/05/05–
11/06/05

University of Western
Australia (2005)
Fauna Assessment Mt
Gibson

01/04/0515/04/05

31/05/05–
11/06/05

Western Australian
Museum (2005)
The Mygalomorph
Spiders from the Mt
Gibson Region, Western
Australia, including
species apparently
endemic to the area.

29/04/05 –
11/05/05

Terrestrial
Vertebrates
Invertebrates
(opportunistic)

Level 1 and Level
2

08/03/0414/03/04

2 hand search
sites
(targeted)

Limitations to desktop assessment due to data
availability
Single phase survey
Results on putative potential SRE taxa not
available at time of writing – recorded in UWA
2005, WAM 2005, 2006.
Survey effort was not equal throughout the study
area Amphibians were not adequately
represented due to lack of heavy rain prior to
survey

Malleefowl Assessment
Mt Gibson
ATA Environmental
(2005a and b)

Malleefowl
(Leipoa ocellata)

Targeted
Level 1 and Level
2

08/03/0416/03/04
20/09/0424/09/04

Numerous
Search
transects (5-50
m apart)

Malleefowl (Leipoa ocellata)

Not all areas of the study area were searched
due to unsuitable habitat and time and logistical
constraints.

13/01/0521/01/05
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Table 3-10 Likelihood of occurrence of conservation listed fauna species returned by database searches. Assessment of potential presence is based on habitat preference and
proximity of previous recordings
CONSERVATION STATUS
NAME
STATE

COMMONWEALTH

RECORDED ON
NATUREMAP
(<20 KM)

RECORDED
ON PMST
(<10 km)

MGM
RECORDS
IN THE
VICINITY

HABITAT AND DISCUSSION

Potential

Y

The Flat Eucalypt Woodlands provide habitat for
Egernia stokesii badia, where they utilise
microhabitats such as tree hollows and fallen logs
(particularly associated with Eucalyptus
loxophleba). Previously recorded in woodlands
to the east of the Mt Gibson Ranges, with the
closest record approximately 2.6km from the
Development Envelope. Records of this species
were correlated to refuge logs with a surrounding
shrub layer (Ecologia 2014). Given the presence
of some suitable habitat (0.1ha in the
Development Envelope), the likelihood of
occurrence of this species is considered to be
‘Potential’ but given the small area, is unlikely to
be present.

Recorded

Y

This species occupies semi-arid habitats, and has
been found throughout the Mt Gibson Ranges.
All burrows of this species in the Biologic (2015a)
survey were recorded on the gentler lower slopes
and the adjacent plains, primarily in Acacia
habitat (Biologic 2015a). There are 22 known
burrows within the Development Envelope.

Egernia stokesii badia
Western Spiny-tailed
Skink

Schedule 1

Endangered

Y

Y

Idiosoma nigrum
Shield-backed Trapdoor
Spider

Schedule 1

Vulnerable

Y

Y

LIKELIHOOD
OF
OCCURENCE
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Schedule 1

Schedule 1
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Endangered

Vulnerable

Vulnerable

N

N

Y

Y

Y

Y

Unlikely

N

This species generally inhabits shallow terrestrial
freshwater (occasionally brackish) wetlands,
including temporary and permanent lakes, and
swamps with well vegetated dense low cover.
The closest record on NatureMap of this species is
approximately 300km from the Development
Envelope; due to the separation distance of this
record and the lack of suitable water bodies to
support this species; it is considered unlikely to
occur in the Development Envelope.

Unlikely

N

While this species once occurred across most of
the arid and semi-arid zone, it is now confined to
wet and dry sclerophyll forest and mallee
woodlands of the south-west of Western Australia.
The closest record on NatureMap is 130 km from
the Development Envelope; there are very few
records of this species in the Mid-West. It is
considered unlikely to occur in the Development
Envelope.

Recorded

Y

This species occurs in scrubs and thickets of
Eucalyptus spp., Melaleuca spp. and Acacia spp.
They make distinctive nests on the ground,
comprising of a large mound covering a central
core of leaf litter. There are five known inactive
nest mound within the Development Envelope.
Suitable habitat for this species within the
Development Envelope consists of areas of
dense to medium dense vegetation on flat plains
and lower slopes.

Unlikely

N

While more common in coastal and subcoastal
areas, there are records on this species on
NatureMap in the inland Midwest. This species
utilises a wide range of habitats, and it could
utilise the Development Envelope for aerial
foraging during the migratory period. The closest
record on NatureMap110 km away from the
Development Envelope.

Apus pacificus
Fork-tailed Swift

Schedule 3

Migratory

N

Y
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Migratory

Migratory

Migratory

N

N

Y

Y

Y

Y

Unlikely

N

This species utilises a range of wetland and
riparian habitats. Due to the absence of free
water in the Development Envelope and the
closest NatureMap record being over 230km from
the Development Envelope, it is considered
unlikely to occur.

Unlikely

N

This species utilises a range of wetland and
riparian habitats. The closest NatureMap record
is over 130km from the Development Envelope.
Due to the absence of suitable habitat in the
Development Envelope, this species is considered
unlikely to occur.

Likely

Y

This species is widespread throughout Western
Australia and is found in all Bioregions. This
species can be found in almost every habitat
type, preferring areas near water and sandy
substrates. The closest record is approximately
1km from the Development Envelope. It is likely
that the species utilises the area for foraging.

Recorded

Y

This species is found in the semi-arid and arid
zone throughout much of Australia. They nest in
large tree hollows (usually Eucalypts), close to a
creek lines. They have been observed foraging
in the Eucalyptus spp. and understorey shrubs in
the vicinity of the Development Envelope; the
Development Envelope coincides with two
records of this species.

Recorded

Y

This species occurs in a wide range of habitats.
Its preferred habitat types include cliffs, rocky
outcrops and rocky coastal islands; however it
will use trees to nest where cliffs are not available.
It has been recorded near the top of Iron Hill
South within the Development Envelope.

Cacatua leadbeateri
Major Mitchell’s
Cockatoo

Falco peregrinus
Peregrine Falcon

Schedule 4

Schedule 4

-

-

Y

Y

N

N
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-

Marine

Y

Y

N

Y

Likely

Y

The closest two records of this species are
approximately 300m from the Development
Envelope; the active burrows were found in
mixed Acacia associated with Allocasuarina,
and were close to I. nigrum burrows (Biologic
2015a). Given the presence of suitable habitat
within the Development Envelope and the
proximity of records, this species is considered
likely to occur.

Unlikely

N

This species is found along the margins and
shallows of salt lakes and along coastal beaches.
The majority of records in the vicinity of the
Development Envelope are within Lake Systems.
While the closest record in NatureMap is 7km
away, due to the lack of suitable habitat within
the Development Envelope, this species is
considered unlikely to occur.
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Figure 3-16 Fauna Surveys covering the Development Envelope. The location of the Proposal is outlined in yellow. Data Sources: ATA (2005a, 2005b), Biologic (2015a,
2015b), Ecologia (2014b), Terrestrial Ecosystems 2012, 2014).
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Figure 3-17 Broad Fauna habitats of the Development Envelope and surrounds. The location of the Proposal is outlined in yellow. The area of the existing mine operations at the
102
Mt Gibson Ranges is bounded in green. Data Sources: Data sources: ATA (2006c) and Terrestrial Ecosystems 2012, 2014).

Figure 3-18 Conservation Significant Fauna Taxa recorded in the vicinity of the Mt Gibson Ranges. The location of the Proposal is outlined in yellow. The area of the existing mine
103
operations at the Mt Gibson Ranges is shaded in green. Data Sources: ATA (2005a, 2005b), Biologic (2015a, 2015b), Ecologia (2014b), MGM (2011, 2012), Terrestrial Ecosystems
2012, 2014).

Figure 3-19 Conservation Significant Fauna Taxa recorded in the Development Envelope. The location of the Proposal is outlined in yellow. The area of the existing mine
operations at the Mt Gibson Ranges is shaded in green. Data Sources: ATA (2005a, 2005b), Biologic (2015a, 2015b), Ecologia (2014b), MGM (2011, 2012), Terrestrial Ecosystems
104
2012, 2014).
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Assessment of Fauna
Potential impacts as a result of the Proposal were assessed for the eight conservation listed terrestrial
species recorded, likely or potentially occurring within the Development Envelope. Potential impacts to
subterranean fauna, potential Short Range Endemic Invertebrates and terrestrial vertebrate fauna not
of conservation concern were also considered.
Idiosoma nigrum, Shield-backed Trapdoor Spider (Schedule 1/Vulnerable)
Idiosoma nigrum (Shield-backed Trapdoor Spider) is a large trapdoor spider, dark brown to
black in colour, with a distinctive thick and hard shield-like abdomen, with its sides deeply
grooved giving a rugose, corrugated appearance (DoE 2010 cited in DoE 2013b). Idiosoma
nigrum occupies semi-arid habitats and lives in tubular burrows approximately 20-30cm deep
(Main 1992 cited in DoE 2013b), with a fan of leaf and twig trip-lines attached to the burrow rim
which alerts the spider to the movement of prey (ants, beetles, cockroaches, millipedes and
moths) outside of the burrow entrance (Clark and Spier 2003 and DoE 2010 both cited in DoE
2013b). Dispersal of Idiosoma nigrum is estimated to be less than 500m (Main unpublished in
DoE 2013b), resulting in a spatial clustering of burrows.
DPaW (2014j) identifies Idiosoma nigrum as having a recorded linear distribution of
approximately 750km, extending from near Pinjarra in the south and towards Meekatharra in
the north. The regional distribution and images of an Idiosoma nigrum individual and burrow
are presented in Figure 3-20. Idiosoma nigrum has been recorded in low numbers across the
length of the Mt Gibson Ranges (Biologic 2015a). A total of 92 active Idiosoma nigrum burrows
have been recorded at the Mt Gibson Ranges through targeted searches, however, this taxon
is undoubtedly more abundant across the Mt Gibson Ranges beyond the targeted search
areas. The Proposal coincides with 22 known records of Idiosoma nigrum burrows. All burrows
of this species were recorded on the gentler lower slopes and the adjacent plains, primarily in
Acacia thickets on loam and clay-loam soils (vegetation associations T3 and T9; Section 3.1.4).
Habitat presence is thought to be influenced by the survivability of individuals both in burrows
and on the surface (Biologic 2015a).
The density of Idiosoma nigrum burrows recorded at the Mt Gibson Ranges is low compared to
areas such as Blue Hills (approximately 60km north-north-west), Weld Range (300km north) and
Jack Hills (390km north); indicating the Mt Gibson Ranges is not a key habitat for this taxon
(Biologic 2015a). The density of Idiosoma nigrum burrows at the Mt Gibson Ranges also
appears low compared to other nearby areas, such as at the Mummaloo Deposit (10km southeast) (Bennelongia 2012) and the Shine Deposit (85km north) (Bamford Consulting Ecologists
2012).
Impacts to this species as a result of the Proposal include direct mortality of individuals during
habitat clearing within the Development Envelope and a loss of potential habitat. Whilst the
Proposal will remove a limited number of individuals (22 known records) of Idiosoma nigrum
and 68.7ha of potential habitat, this is likely to represent only a small proportion of the
individuals and habitat available to Idiosoma nigrum across the Mt Gibson Ranges and the
broader region. EnviroWorks (2013), in an assessment of the Mummaloo area (10km south-east
of the Proposal), estimated that within a 15km buffer area (which included the Mt Gibson
Ranges) there is greater than 60,000ha of habitat potentially suitable for Idiosoma nigrum.
To provide context, more than 50,000 individuals of Idiosoma nigrum have been approved by
Government for removal through various mineral resource developments in Western Australia
(pers. com. B Durrant of Biologic, February 2015). Further, a recent decision under the
Environment Protection and Biodiversity Conservation Act 1999 (C’th) determined that a
Proposal to remove several thousand Idiosoma nigrum individuals was not considered
environmentally significant (DoE 2014; KML 2013). In this context, the effect of the Proposal to
22 individuals of Idiosoma nigrum is not considered to be significant.
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In consideration of the environmental effect of the Proposal to Idiosoma nigrum (22 known
individuals), the confined spatial extent of the Proposal, and the distribution of this taxon across
the Mt Gibson Ranges and the broader region, the effect of the Proposal to Idiosoma nigrum is
not considered to be environmentally significant. The EPA’s objectives for the preliminary key
environmental factor of ‘Terrestrial Fauna’ can therefore be met, noting the Proposal is not
expected to result in a significant detrimental effect to the representation, diversity, viability or
ecological function of Idiosoma nigrum.

Figure 3-20 Idiosoma nigrum Regional Distribution and Images. Image 1: The regional distribution of
Idiosoma nigrum is identified by green circles (adapted from DPaW 2014j). Image 2: Idiosoma nigrum
individual (Biologic 2015a). Image 3: Idiosoma nigrum burrow with twig lining (Biologic 2015a).

Leipoa ocellata, Malleefowl (Schedule 1/Vulnerable)
Leipoa ocellata (Malleefowl) is a large and distinctive ground-dwelling bird which builds large
nest-mounds on the ground made of leaf litter and soil materials (sand or loam) (DoE 2014e).
The upper body of Leipoa ocellata is boldly barred with grey, white, black and rufous, with a
cream-white breast and belly (DEC 2012b). Leipoa ocellata rarely flies; if disturbed, it will
usually run away to escape the intrusion (DoE 2014e).
Leipoa ocellata has been recorded across all mainland states of Australia except Queensland,
with an estimated 100,000 breeding individuals (Garnett and Crowley 2000 cited in DoE 2014e).
Leipoa ocellata has been assessed as meeting the ‘Vulnerable’ category using the IUCN
(2001) criteria due to a population size reduction (DEHSA 2007). Within Western Australia, DPaW
(2014k) identifies Leipoa ocellata as having a linear distribution of approximately 1,400km,
extending from Albany in the south and Shark Bay in the north, and east to the border of South
Australia. The regional distribution and images of a Leipoa ocellata individual and a nest
mound are presented in Figure 3-21.
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Image 1: The regional distribution of

Leipoa ocellata is identified by green circles (adapted from DPaW 2014k). Image 2: Leipoa ocellata
individual (Globe Environments unpublished 2008). Image 3: Leipoa ocellata nest mound (Biologic
2015b).

Leipoa ocellata occurs in dense to medium-dense scrubs and thickets of Eucalyptus,
Melaleuca, and Acacia on flat lower slopes. A total of 332 Leipoa ocellata nest mounds have
been recorded across the Mt Gibson Ranges and its surrounds, comprising 24 recently active1
nest mounds and 308 inactive2 nest mounds (ATA 2005b; Biologic 2015b; MGM 2011, 2012). The
Proposal coincides with five inactive Leipoa ocellata nest mounds; with these records
indicating the presence of habitat suitable for Leipoa ocellata foraging and nesting. While the
Development Envelope does not coincide with any known recently active Leipoa ocellata
nest mound, this species is known to reuse inactive mounds, years after they were last utilised,
rather than constructing new mounds (NHT 2007 in Biologic 2015b).
The Proposal has the potential to impact this species through direct mortality caused by
vehicle strike and through loss of foraging and nesting habitat. A total of 15.9ha of Flat Sand
Plains habitat is expected to be cleared as part of the Proposal. However, this habitat
represents only a small proportion of the potential nesting and foraging habitat available to
Leipoa ocellata across the Mt Gibson Ranges and the broader region; EnviroWorks (2013)
estimated that within a 15km buffer of the Mummaloo area (10km south-east of the Proposal)
there is greater than 13,000ha of habitat potentially suitable for Leipoa ocellata.

“active” is the term used to describe Leipoa ocellata nest mounds that exhibit characteristics associated with
normal nesting activity (i.e. nest mounded up, litter trails leading to mound, extensive soil and litter disturbance,
and/or birds seen actively digging) (Natural Heritage Trust c.2007).

1

“inactive” is the term used to describe Leipoa ocellata nest mounds that do not exhibit characteristics associated
with normal nesting activity.
2
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The effect of the Proposal to Leipoa ocellata would not be environmentally significant because
of the confined spatial area of the Proposal (112ha), the presence of suitable habitat outside
the Development Envelope and the distribution of this taxon across the Mt Gibson Ranges and
the broader region. The EPA’s objectives for the preliminary key environmental factor of
‘Terrestrial Fauna’ can therefore be met, noting the Proposal is not expected to result in a
significant detrimental effect to the representation, diversity, viability or ecological function of
Leipoa ocellata.
Cacatua leadbeateri, Major Mitchell’s Cockatoo (Schedule 4)
Cacatua leadbeateri (Major Mitchell’s Cockatoo) is a small cockatoo with a salmon-pink face
and underparts, and with a white and scarlet (red-pink) forward curving crest (WAZA 2014).
This species is found in the semi-arid and arid zone throughout much of Australia. DPaW (2014l)
identifies Cacatua leadbeateri as having a linear distribution of approximately 1,500km,
extending from the western coast of Western Australia to the border of South Australia. The
broader distribution of Cacatua leadbeateri includes South Australia, Northern Territory,
Queensland, New South Wales and Victoria (IUCN 2014b). They nest in large tree hollows,
usually Eucalypts, ideally close to water sources. The conservation status of Cacatua
leadbeateri has been assessed as of ‘Least Concern’ (i.e. not threatened) (Birdlife International
2012 cited in IUCN 2012b), however this species is listed under Schedule 4 (Other Specially
Protected Fauna) of the WC Act. The regional distribution and an image of a Cacatua
leadbeateri individual are presented in Figure 3-22.
Cacatua leadbeateri has been recorded across the length of the Mt Gibson Ranges (Biologic
2015b; Ecologia 2014b; Terrestrial Ecosystems 2012, 2014), with most records from the plains to
the east of the Mt Gibson Ranges. They have been observed foraging in the Eucalyptus spp.
and understorey shrubs in the vicinity of the Development Envelope; Flat Eucalyptus
Woodlands within the Development Area may provide suitable nesting and foraging habitat
(Ecologia 2014), while there is a record of this species feeding on Acacia murrayana seed pods
within Flat Sandy Plains habitat north of the Development Envelope (Ecologia 2014). A record
of a pair of birds observed multiple times in the vicinity of Flat Eucalyptus Woodlands habitat
less than 3km from the Development Envelope during 2011 and 2013, suggested that they were
a breeding pair with a nest and chicks in the area (Terrestrial Ecosystems 2014). The
Development Envelope coincides with two records of Cacatua leadbeateri.
A total of 50.2ha of potential nesting and/or foraging habitat is expected to be cleared as a
result of the Proposal. Due to the mobility of adults of this species, direct mortality due to
vegetation clearing is unlikely; however clearing could cause the mortality of unfledged
young, if present in the Development Envelope. Whilst the Proposal will result in a decrease of
habitat available to this species, the Development Envelope represents only a small proportion
of the nesting and foraging habitat available to Cacatua leadbeateri across the Mt Gibson
Ranges and the broader region.
Due to the mobility of this species and its broad regional distribution, a significant impact to the
conservation status of Cacatua leadbeateri due to the Proposal is unlikely. Pre-clearing checks
and fauna handling procedures would be applied prior to prospective habitat being cleared.
The EPA’s objectives for the preliminary key environmental factor of ‘Terrestrial Fauna’ can
therefore be met, noting the Proposal is not expected to result in a significant detrimental
effect to the representation, diversity, viability or ecological function of Cacatua leadbeateri.
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Figure 3-22 Cacatua leadbeateri Regional Distribution and Image. Image 1: The regional distribution of
Cacatua leadbeateri is identified by green circles (adapted from DPaW 2014l). Image 2: Cacatua
leadbeateri individual (Terrestrial Ecosystems 2014).

Falco peregrinus, Peregrine Falcon (Schedule 4)
Falco peregrinus (Peregrine Falcon) is a large bird of prey with a black crown and cheeks,
blue-black upperparts with darker mottles and creamy white chin, throat and underparts, with
numerous dark bars from the breast to the tail, with a yellow eye ring and upper parts of the
beak (PaWST 2011). DPaW (2014m) identifies Falco peregrinus as occurring throughout Western
Australia, with a linear distribution of approximately 2,500km extending from the south near
Albany to the north near Kununurra. The broader distribution of Falco peregrinus includes all
States and Territories of Australia, and globally occurs across all continents (PaWST 2011; IUCN
2014c). Falco peregrinus occupies a variety of habitats including inland cliffs, rocky outcrops
and gorges, coastal cliffs and islands, open woodlands near water, and can also be found
nesting on ledges of high city buildings (PaWST 2011). The conservation status of Falco
peregrinus has been assessed as of ‘Least Concern’ (i.e. not threatened; Birdlife International
2014 cited in IUCN 2014c), however this species is listed under Schedule 4 (Other Specially
Protected Fauna) of the WC Act. The regional distribution and an image of a Falco peregrinus
individual are presented in Figure 3-23.
Falco peregrinus was recorded at four locations in the vicinity of the Mt Gibson Ranges
(Terrestrial Ecosystems 2014; Ecologia 2014b), with the majority of sightings from the plains to the
east of the Mt Gibson Ranges. The Proposal coincides with one past record of Falco
peregrinus, at Iron Hill South within the Development Envelope (Terrestrial Ecosystems 2014).
The records of Falco peregrinus at the Mt Gibson Ranges indicate the presence of habitat
potentially suitable for Falco peregrinus nesting (Flat Eucalyptus Woodland) and foraging (all
habitats; Ecologia 2014); although no nesting/roosting sites have been identified within the
Development Envelope. While the Proposal will result in the removal of some potential habitat
at the Mt Gibson Ranges (103ha), this represents only a small proportion of the nesting and
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foraging habitat available to Falco peregrinus across the Mt Gibson Ranges and the broader
region. Having regard to the mobility and broad distribution of this taxon, the Proposal is
unlikely to cause a significant impact to the conservation status of this species.
The effect of the Proposal to Falco peregrinus is not considered to be environmentally
significant, due to the confined spatial area of the Proposal and the wide distribution of this
taxon across the Mt Gibson Ranges and the broader region. The EPA’s objectives for the
preliminary key environmental factor of ‘Terrestrial Fauna’ can therefore be met, noting the
Proposal is not expected to result in a significant detrimental effect to the representation,
diversity, viability or ecological function of Falco peregrinus.

Figure 3-23 Falco peregrinus Regional Distribution and Image. Image 1: The regional distribution of Falco
peregrinus is identified by green circles (adapted from DPaW 2014m).
individual (Watts D in Parks and Wildlife Service Tasmania 2011).

Image 2: Falco peregrinus

Merops ornatus, Rainbow Bee-eater (Schedule 3/Migratory Species)
Merops ornatus (Rainbow Bee-eater) is the only species of bee-eater found in Australia. It is a
medium sized brightly coloured bird with two central tail features (streamers) that project
beyond the tail (DoE 2015).

Merops ornatus are commonly found during the summer

throughout most of southern Australia excluding Tasmania (Barrett et al. 2003). This species
migrates north at the onset of cooler weather in autumn, spending the winter in northern
Australia, New Guinea, and some of the southern islands of Indonesia. It is thought that many
populations in northern Australia are sedentary (Boland 2004). They occur in a wide range of
habitats including open woodlands, shrublands, beaches, dunes, cliffs, mangroves, woodlands
and parks and private gardens (Boland 2004), preferring areas near water and sandy
substrates. This species requires these sandy substrates to build nest burrows (Higgins 1999).
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Merops ornatus were frequently seen across all habitats during field surveys outside the
Development Envelope, predominantly in the Flat Eucalypt Woodland (Terrestrial Ecosystems
2014, Ecologia 2014). To date, they have not been observed within the Development Envelope,
but are considered likely to occur from time to time as most land within the Development
Envelope represents potential foraging habitat for the Merops ornatus (Ecologia 2014). Open
sandy ground is required for this species to nest (Ecologia 2014), and some areas of the Flat
Sand Plains habitat may be suitable.
A total of 103ha of potential habitat is expected to be cleared as a result of the Proposal. Due
to the mobility of adults of this species, direct mortality due to vegetation clearing is unlikely;
however clearing could cause the mortality of unfledged young, if present in the Development
Envelope. Whilst the Proposal will result in a decrease of habitat available to this species, the
Development Envelope represents only a small proportion of the nesting and foraging habitat
available to Merops ornatus across the Mt Gibson Ranges and the broader region.
Merops ornatus is a widespread species that is regularly recorded during fauna surveys
throughout a range of habitat types. Given this species’ wide-ranging nature, mobility and lack
of habitat specificity, it is unlikely that its conservation status will be impacted upon by the
Proposal. The EPA’s objectives for the preliminary key environmental factor of ‘Terrestrial Fauna’
can therefore be met, noting the Proposal is not expected to result in a significant detrimental
effect to the representation, diversity, viability or ecological function of Merops ornatus.
Aganippe castellum, Tree Stem Trapdoor Spider (Priority 4)
Aganippe castellum (Tree-stem Trapdoor Spider) is a medium sized spider, dark brown to black
in colour. Females can live in excess of twenty years (Inglis 2008). This species builds burrows at
the base of trees, with a fan of twig-lines extended from both sides of the burrow entrance. Prey
utilises the twig-line as a pathway to the tree, providing a ready source of food for Aganippe
castellum as they pass the burrow entrance (Inglis 2008).
DPaW (2015) identifies Aganippe castellum as having a recorded distribution of approximately
470km; consequently, this species is not considered to represent a Short Range Endemic (SRE).
Their distribution extends north from Pintharuka Nature Reserve to near York in the south, east to
near Mount Hollard and Mount Manning Nature Reserve. However, their area of occupancy is
likely to be considerably smaller due to their limited dispersal ability; young are unable to move
between vegetation remnants (Burbidge 2004 in Inglis 2008).
Preferred habitat of the Aganippe castellum is flood-prone depressions and flats that support
Melaleuca uncinata and Allocasuarina spp. (such as A. acutivalvis) in sandy loam soils (Inglis
2008). The specialised habitat requirements and low dispersal ability of this species make it
vulnerable to local population extinctions (Inglis 2008). Two active burrows of this species were
recorded approximately 300m from the Development Envelope, in mixed Acacia associated
with Allocasuarina (Biologic 2015a). These records were observed during an Idiosoma nigrum
Targeted Survey by Biologic (2015a), and were close to Idiosoma nigrum burrows. Given the
presence of suitable habitat within the Development Envelope and the proximity of records, this
species is considered likely to occur.
Impacts to this species as a result of the Proposal include direct mortality of individuals during
habitat clearing within the Development Envelope and a loss of potential habitat. Flat Sand
Plains habitat represents potentially suitable habitat for this species within the Development
Envelope; it is anticipated a total of 15.9ha of this habitat will be cleared as part of the
Proposal.
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A low number of records of Aganippe castellum, when compared to other studies in the
broader region, indicates that the Mt Gibson Ranges is not a key habitat for this taxon (Biologic
2015a). While the Proposal may reduce the abundance of this species locally, this population is
likely to represent only a small proportion of the individuals and habitat available to Aganippe
castellum across the Mt Gibson Ranges and its broader distribution.
In consideration of the environmental effect of the Proposal to Aganippe castellum, the
confined spatial extent of the Proposal (112ha), and the wide distribution of this taxon, the
effect of the Proposal to Aganippe castellum is not anticipated to impact the conservation
status of this species. The EPA’s objectives for the preliminary key environmental factor of
‘Terrestrial Fauna’ can therefore be met, noting the Proposal is not expected to result in a
significant detrimental effect to the representation, diversity, viability or ecological function of
Aganippe castellum.
Egernia stokesii badia, Western Spiny-tailed Skink (Schedule 1/Endangered)
Egernia stokesii badia (Western Spiny-tailed Skink) is a moderately large, diurnal lizard. It lives in
social groups of up to 17 individuals (DoE 2015). Two colour morphs are known; a reddish brown
form and a black form. The reddish-brown morph present in the Mt Gibson ranges (Ecologia
2014, DoE 2015). DPaW (2015) identifies Egernia stokesii badia as having a mainland linear
distribution of approximately 1,000km, extending from Carnarvon and Shark Bay in the northwest to Kalgoorlie in the south-east, with the majority of records found in the southern Midwest
and northern Wheatbelt.
Egernia stokesii badia is found in semi-arid scrubs and woodlands (ATA 2005). Egernia stokesii
badia has previously been recorded in woodlands to the east of the Mt Gibson Ranges, with
the closest record approximately 2.6km from the Development Envelope. Vegetation unit W4
(please see Table 3-1 for further information), of which 0.1ha is present within The Flat Eucalypt
Woodlands fauna habitat within the Development Envelope, could provide habitat for Egernia
stokesii badia, where they utilise microhabitats such as tree hollows and fallen logs (particularly
associated with Eucalyptus loxophleba). Records of this species in the Mt Gibson Ranges were
correlated to refuge logs with a surrounding shrub layer (Ecologia 2014). Terrestrial Ecosystems
(2014) state that given the ease that this species was found during targeted searching in the
east of the Mt Gibson Ranges, it is highly probable that there are multiple other small colonies in
the vicinity. The likelihood of this species occurring in the Development Envelope has been
assessed as ‘potentially occurring’, however, given the limited spatial extent of the W4
vegetation unit (within the Flat Eucalypt Woodlands habitat) within the Development Envelope
(0.1ha), it seems unlikely to be present.
Impacts to this species as a result of the Proposal include direct mortality of individuals during
habitat clearing within the Development Envelope and a loss of potential habitat; 0.1ha Flat
Eucalypt Woodlands habitat within the Development Envelope is anticipated to be cleared as
part of the Proposal. Pre-clearing checks and fauna handling procedures would be applied
prior to prospective habitat being cleared. This habitat represents only a small proportion of
the potential habitat available to Egernia stokesii badia across the Mt Gibson Ranges and the
broader region.
The impact to Egernia stokesii badia due to the Proposal is not anticipated to impact the
conservation status of this species, due to the very small extent of potential Flat Eucalypt
Woodlands habitat predicted to be cleared (0.1ha), the presence of suitable habitat outside
the Development Envelope and the distribution of this taxon across the Mt Gibson Ranges and
the broader region. The EPA’s objectives for the preliminary key environmental factor of
‘Terrestrial Fauna’ can therefore be met, noting the Proposal is not expected to result in a
significant detrimental effect to the representation, diversity, viability or ecological function of
Egernia stokesii badia.
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Short Range Endemic Invertebrate Fauna
Certain invertebrate fauna taxa may be classified as potential short-range endemic (SRE)
invertebrate fauna due to their limited regional distribution (less than 10,000 km2); these species
are therefore at greater risk of population extinctions than more widely distributed taxa (EPA
2009). Taxa that exhibit short-range endemism are generally characterised by poor dispersal,
low growth rates and low fecundity. They are commonly reliant on habitat types that are
discontinuous, and are often confined to fragmented ‘refugial’ habitats, having persisted from
a time when moist conditions were more evenly distributed throughout the Australian
landscape (Harvey 2002). SRE invertebrate species are historically poorly studied and, in many
cases, lack formal descriptions or adequate taxonomic frameworks. Extensive, reliable
taxonomic evaluations of many orders have only relatively recently commenced, and the
availability of literature relevant to SREs is thus relatively scarce (Harvey 2002). Invertebrate
groups known for SREs include mygalomorph spiders, millipedes and land snails. Targeted and
systematic SRE invertebrate fauna surveys have been undertaken in the Mt Gibson Ranges,
and have recorded a range of taxa including spiders, millipedes and snails (ATA 2005; WAM
2005, 2006; UWA 2005; Biologic 2015a). Invertebrate specimens were collected by targeted
searches of microhabitats likely to support SRE taxa, and systematic trapping using wet pitfall
traps. The sampling program and timing was developed in consultation with, and approved
by, the WA Museum. Specimens were identified by experts from WA Museum and the University
of Western Australia (UWA).
Two potential SRE species were recorded within the Development Envelope. Antichiropus is the
most abundant millipede genus in Australia, consisting of more than 100 putative taxa, and
many of which would classify as SRE (WAM 2005). One species, the millipede taxon
Antichiropus sp. ‘Mt Gibson 4’, was recorded from a single record within the Development
Envelope (WAM 2005), which represents the only known record. As outlined by WAM (2005),
“the discovery of a single species from only a single location is not unusual and….expect that
further populations would be uncovered if subsequent surveys were conducted in the region”.
This is supported by records of other putative taxa of the Antichiropus genus recorded at the
Mt Gibson Ranges (WAM 2005) also being recorded elsewhere across the Mt Gibson Ranges
(Antichiropus ‘Mt Gibson 1’ and Antichiropus ‘Mt Gibson 3’) and the broader region
(Antichiropus ‘PM1); indicating there are no known barriers to dispersal that would limit their
distribution beyond the area of the Proposal.
Similarly, one putative land snail taxon, Succinea sp., was recorded from a single record within
the Development Envelope (WAM 2006). This specimen represents the only known collection
of an individual from the genus Succinea from the Mt Gibson area (WAM 2006). Succinea is
regarded as a potential SRE group, and is often associated with moist environments (Whisson
and Kirkendale 2014). As noted by WAM (2006), the lack of records for this taxon is “more likely
to be due to a lack of collecting rather than an absence of the species”. This genus is poorly
collected outside south-west Australia due to their sedentary lifestyle and fragile shells, and thus
estimations of their distribution are difficult (WAM 2006).
Five mygalomorph spider taxa representing potential SREs were also recorded within the
Development Envelope (UWA 2005). Of these taxa, Missulena sp. 1, Cethegus sp. 1, Arbanitis
hoggi (Simon) and Eucyrtops sp. 2 have been recorded outside the Mt Gibson area (UWA
2005). Conothele sp. 1 has potentially been recorded outside the Mt Gibson area; however
this location is unlikely due to taxonomic uncertainty. Notwithstanding, this species has been
recorded in the Mt Gibson Ranges outside the Development Envelope. None of these species
are considered to be endemic to the Mt Gibson area (UWA 2005). The conservation listed
mygalomorph spiders Idiosoma nigrum and Aganippe castellum, discussed in detail above, are
not considered potential SREs due to having a regional distribution of greater than 10,000 km2.
Impacts to potential SRE species as a result of the Proposal include local population mortality
within the Development Envelope during habitat clearing and a loss of potential habitat. The
fauna habitat Ironstone Ridges and the associated microhabitat of rocks, logs and other debris
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on the ground in which these SRE taxa were recorded, extends beyond the Development
Envelope elsewhere within the Mt Gibson Ranges. Accordingly, Antichiropus sp. ‘Mt Gibson 4’
and Succinea sp. are expected to be more widely distributed than the current single records
indicate, with their perceived scarcity likely a result of low levels of sampling rather than a
distribution restricted to the Development Envelope. Cumulatively, up to 1,283ha of vegetation
(all fauna habitats) will be cleared as a result of the Proposal (103ha) and the existing
approved mining operations in the Mt Gibson Ranges (1,179ha); however this habitat
represents only a small proportion of the potential habitat available to SRE taxa across the Mt
Gibson Ranges and the broader region. Such as, the Proposal would be unlikely to result in a
significant detrimental effect to the representation, diversity, viability or ecological function of
these taxa.
Subterranean Fauna
Subterranean fauna are invertebrates that have adapted to live underground and comprise
stygobitic subterranean fauna (aquatic subterranean fauna) and troglobitic subterranean
fauna (non-aquatic subterranean fauna). Where there is a high level of endemism and
restricted distributions, many of these species can be vulnerable to extinction following habitat
removal or other changes to their environment (Bennelongia 2015).
Surveys for stygobitic fauna (ATA 2006a; Rockwater 2008, 2012) at the Mt Gibson Ranges
(Extension Hill) have not yielded any individuals of stygobitic subterranean fauna. The
proposed mining at Iron Hill would be to a maximum depth of approximately 300m AHD, if a
mining reserve exists, but would not be below the water table; thus stygofauna will not be
encountered. Accordingly, an assessment of the potential effect of the Proposal to stygobitic
subterranean fauna is not required.
A Level 1 troglofauna desktop assessment has been undertaken for the Proposal (Bennelongia
2015). Potential habitat for troglofauna was assessed through the analysis of diamond drill cores
and other drilling records from across the Mt Gibson Ranges and at Iron Hill deposits. Typically,
potential troglofauna habitat was identified in the upper strata (less than 15mbgl) in goethite
mineralisation, and therefore there is a relatively high likelihood certain types of troglofauna
occurring in vuggy layers both within the proposed pits within the Development Envelope and
right across Mt Gibson Ranges (Bennelongia, 2015); see Figure 3-24.
If present, the primary impact to troglobitic fauna due to the Proposal would be the direct loss
of individuals and prospective habitat from mine pit excavations (20ha excavated, within the
larger 30ha mine pit domain). Other potential impacts include reduced rainfall recharge due
to increased surface water runoff (and the associated input of nutrients and dissolved organic
matter) from the construction of the waste rock landform. This could cause a reduction in
troglofauna population density in the immediately adjacent parts of the Development
Envelope (Bennelongia 2015).
Secondary effects from blasting and contamination of
landforms and groundwater by hydrocarbons are also possible, but not considered a
significant risk to troglofauna in the Development Envelope (Bennelongia 2015).
As outlined by Bennelongia (2015), the Proposal may result in a localised reduction in
abundance of troglobitic populations. If the range of a troglofauna species was only restricted
to the proposed mine pits, the excavation would threaten the persistence of the species.
However, the smallest known range of a well-sampled Western Australian troglofauna species is
89ha (Biota 2006 in Bennelongia 2015), and therefore it is unlikely that a range of a troglofauna
species would be limited to the only the mine pits (Bennelongia 2015).
The extensive occurrence of vugs in geology types outside the Development Envelope also
shows that suitable troglofauna habitat extends well beyond the proposed mine pits, with over
350ha of unaffected ridge tops and upper slopes with similar geology occurring across the Mt
Gibson Ranges. An additional 304ha of potential habitat also exists below the scree slopes that
surround the ridgetops, which also contain substantial pore spaces (Bennelongia 2015). Thus,
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while their local abundance may be reduced, the troglofauna species potentially occurring
within the Development Envelope are very likely to have ranges extending outside the
Development Envelope and, quite probably, elsewhere across the Mt Gibson Ranges
(Bennelongia 2015). Cumulatively, up to 71ha of potential troglofauna habitat will be
excavated at Mt Gibson Ranges as a result of the Proposal (20ha) and the existing approved
mining operations at Extension Hill (51ha). Based on the extent of suitable habitat in the Mt
Gibson Ranges, estimated at over 650 hectares, the Proposal and approved mining would
excavate 11% of the area, so unlikely to threaten the persistence of any troglobitic species. In
order to validate its prediction of troglofauna being present within potential subterranean
habitat, MGM has conducted a field program to undertake Level 2 sampling and, at the
completion of sampling, sorting and identification tasks, it will make the sampling results
publically available in early 2016.
Having regard to the confined area of the Proposal and the extent and connectivity of
potential troglofauna habitat across the Mt Gibson Ranges, any effect of the Proposal to
troglofauna, if present, is not expected to be significant.
The EPA’s objectives for the
preliminary key environmental factor of ‘Subterranean Fauna’ can therefore be met, noting
the Proposal is not expected to result in a significant detrimental effect to the representation,
diversity, viability or ecological function of subterranean fauna.
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Figure 3-24 Geology in proximity to the Iron Hill mine pits. Coloured areas show potential troglofauna habitat in the upper strata below ironstone cap rock (red) and scree
slopes (orange). Source: Bennelongia (2015).
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Other Native Fauna Taxa
Fauna surveys undertaken in the area of the Mt Gibson Ranges (HAS 2000; ATA 2005a, 2005b;
WAM 2005, 2006; UWA 2005; MGM 2011, 2012; Ecologia 2014b; Terrestrial Ecosystems 2012, 2014;
Biologic 2015a, 2015b) have recorded more than 140 fauna taxa, comprising vertebrate fauna
(avifauna, reptiles, mammals and amphibians) and invertebrate fauna (spiders, millipedes and
snails). Accordingly, the Proposal can be expected to affect a variety of other fauna taxa in
addition to the fauna taxa of conservation significance outlined above.
Fauna with high mobility (e.g. avifauna) can be expected to move to adjacent undisturbed
habitat during vegetation clearing for the Proposal. However, there will be direct mortality of
individuals with low mobility as a result of vegetation clearing. To assist in managing the risk of
this effect, trained licensed Fauna Catchers will be present at all times during vegetation
clearing to identify, collect and relocate wildlife.
The Proposal will result in the loss of 103ha of potential fauna habitat. Combined with the
existing approved mining operations at Extension Hill (1,179ha), up to 1,283ha of potential
fauna habitat will be cleared in the Mt Gibson Ranges. However, the majority of this habitat is
common and widespread, and represents only a small proportion of the woodland and
sandplains habitat available to fauna across the Mt Gibson Ranges and the broader region.
As the status of these species is not currently of conservation concern, and given the restricted
spatial area of the Proposal, the environmental impact of the Proposal to these fauna taxa is
not anticipated be significant. The EPA’s objectives for the preliminary key environmental
factor of ‘Terrestrial Fauna’ can therefore be met, noting the Proposal is not expected to result
in a significant detrimental effect to the representation, diversity, viability or ecological function
of the other native fauna taxa.
Potential Indirect Effects to Fauna
Terrestrial Ecosystems (2014) concluded the following on indirect effects of existing mining at
the Mt Gibson Ranges from fauna monitoring results over a period of five years:
a)

woodland habitat monitoring was close to the boundary of the proposed waste rock
landform that would be built in the area. The eucalypt impact and control sites are
relatively undisturbed, and the Rehabilitation and Degradation Index (RDI) scores for the
eucalypt woodland areas were similar and there is no obvious evidence that mining
activity is impacting on fauna assemblages.

b)

by 2013, RDI scores for the sand plain habitat was higher than those calculated in
previous years and there is no obvious evidence that mining activity is impacting on
fauna assemblages.

c)

RDI scores calculated for all banded ironstone ridges will have a lower reliability than
other habitats due to the lower number of individuals caught. Within this context, there
was no obvious indication that the vertebrate fauna had changed appreciably relative
to the control sites.

3.2.5

Environmental Management Measures

The existing mine operations at the Mt Gibson Ranges are undertaken in accordance with MGM’s
Environmental Policy (MGM 2012; Appendix 2). The Environmental Policy outlines MGM’s overarching
objectives of environmental protection and continual improvement in environmental performance.
The Environmental Policy would be implemented through an Environmental Management Plan (EMP)
(Appendix 3) derived from MGM & EHPL (2008), which outlines management of key environmental
aspects, including fauna. The EMP currently implemented by MGM & EHPL (2008) has been subject to
previous review and approval by EPA under the Environmental Protection Act 1986 (WA). As this
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Proposal will form an operational extension to the approved mine operations, the approved EMP is
considered to provide an appropriate basis on which to manage the environmental aspects and
potential environmental effects of the Proposal to fauna values.
For the preliminary key environmental factor of “Fauna”, the following procedures and protocols outline
the set of relevant environmental management actions that apply to key aspects of operation, which
include:
(a) site clearance:


as per section 3.1.5 Flora and Vegetation Environmental Management
Measures



ground disturbance subject to an internal permit checked for Leipoa
ocellatta (Malleefowl), Egernia stokesii badia (Western spiny-tailed skink),
Cactua leadbeateri (Major Mitchell’s cockatoo) and Merops ornatus
(Rainbow bee-eater). Where individuals, mounds, nests or burrows of these
species are located, appropriate advice and measures are to be sought and
implemented to avoid and / or mitigate the disturbance of individuals. Where
possible, this may include avoiding mounds, nests or burrows; or otherwise,
relocation of animals,

(b) vegetation management:


as described by section
Management Measures

3.1.5

Flora

and

Vegetation

Environmental

(c) malleefowl management:


inductions to include information on awareness of Malleefowl, their mounds
and habitat. Inductions to also include requirement to report any dead or
injured fauna located within the Development Envelope, including
Malleefowl.



personnel encouraged to report malleefowl sightings and a register
maintained of fauna sightings



personnel to comply with traffic management requirements including
designated speed limits



malleefowl mounds, when known to be active, to be made restricted to
access for personnel and vehicles.

(d) fauna management:


personnel are not to bring fauna on to the tenements



personnel made aware through inductions of significant fauna that may
potentially occur in the development envelope and the requirement to
report sightings of conservation significant and dead or injured fauna. Register
to be maintained of sighted fauna and injured or dead fauna.



personnel comply with
designated speed limits



where possible injured or stranded fauna are to be rescued. This may be
done under advice from appropriate specialists.



where fauna presents a hazard to people or themselves they may be
relocated away from mining operations under appropriate advice from a
suitable specialist.

traffic

management

requirements

including

(e) site access:

as described by section 3.1.5 Flora and Vegetation Environmental Management
Measures
(f) feral animal management:
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domestic and putrescible waste to be managed to discourage the presence
of feral fauna



personnel made aware through inductions to report sightings of feral fauna

(g) waste management:


waste disposal receptors which contain putrescible waste or food will be
enclosed and personnel made aware of the need for use



should a landfill be located within the Development Envelope within the
waste rock landform, the waste and the landfill is to be managed in
accordance with DER Licence L8495 (as amended), Environmental Protection
(Rural Landfill) Regulations 2002 and Landfill waste classification and
definitions 2009; this may include covering with inert material, surrounded by
earthen bunds or temporary fencing.

(h) fire management:

(i)

as described by section
Management Measures

3.1.5

Flora

and

Vegetation

Environmental

rehabilitation management:


as described by section 3.4 Mine Closure

The Proposal has been examined against the risks identified for fauna as part of the original and
approved mining operations. The full set of inherent risks for the Iron Hill Proposal was only a subset of
the original set identified and managed for the approved mining operations at the Mt Gibson Ranges,
and no level of residual risk for any item exceeded those in the approved EMP.
As the Proposal will form an extension to the approved mining operations, and given the findings
above, the Iron Hill EMP would continue to provide an appropriate basis on which to manage the
environmental aspects and potential environmental effects of the Proposal to terrestrial fauna and its
habitat.
The effect of the Proposal to the preliminary key environmental factor of ‘Subterranean Fauna’ is not
expected to be significant. The potential effect to troglobitic subterranean fauna has been minimised
through the design of the Proposal which minimises the extent of ground excavation and surface
disturbance. Accordingly, no management actions for the preliminary key environmental factor of
‘Subterranean Fauna’ are proposed.
A consolidation of MGM’s environmental commitments for the Proposal is contained in Section 5
Environmental Management Measures.

3.2.6

Conclusion

As outlined by EPA (2014a, 2015a), the preliminary key environmental factors applicable to the
assessment of the Proposal include:
(a) ‘Terrestrial Fauna’; and
(b) ‘Subterranean Fauna’.
As identified by the above assessment, the environmental effect of the Proposal is not expected to
result in an environmentally significant impact on fauna taxa. The potential effects to fauna can be
minimised and controlled through implementation of management actions contained in the
Environmental Management Plan (Appendix 3) which already apply to existing mine operations at the
Mt Gibson Ranges. Accordingly, the EPA’s objective for the preliminary key environmental factors of
‘Terrestrial Fauna’ and ‘Subterranean Fauna’ can be met, with the Proposal not expected to result in a
significant detrimental effect to the representation, diversity, viability or ecological function of fauna
values.
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3.3 Landforms
3.3.1

Context

The Proposal will result in a change to part of the landform and this section provides an assessment of
the effect of the Proposal to the landform of the Mt Gibson Ranges.

3.3.2

EPA Objective

The EPA’s objective for the preliminary key environmental factor of ‘Landforms’ is:
“To maintain the variety, integrity, ecological functions and environmental values of landforms” (EPA
2015b).

3.3.3

Legislation and Guidelines

Legislation, guidelines, standards and approvals relevant to the preliminary key environmental factor of
‘Landforms’ and the Proposal include:
(a) Environmental Protection Act 1986 (WA)
(b) EPA Protection Bulletin 23: Guidance on the EPA Landforms factor (EPA 2015d)
(c) EPA Guidance Statement 33: Environmental Guidance for Planning and
Development (EPA 2008b)
(d) Visual Landscape Planning in Western Australia (WAPC 2007)
(e) Visual Resource Management on Lands and Waters Managed by CALM (CALM
1989)

3.3.4

Assessment

Framework for Landform Assessment
EPA (2015d) states for the purposes of EIA, a landform is defined as “a distinctive, recognisable physical
feature of the earth’s surface having a characteristic shape produced by natural processes”.
Landforms are a component of the landscape; the EPA (2015d) considers a landscape to be “all the
features of an area that can be seen in a single view, which distinguish one part of the earth’s surface
from another part. Landscapes can be either natural (largely unaffected by human activity) or human
(created or significantly modified by human activity)”.
As outlined by EPA (2008b), landforms “combine slope and elevation to produce the shape and form
of the land surface”, which “supports particular ecological communities, biota and ecosystem
processes”. EPA (2008b) also makes reference to ‘landscape’ as a related concept, which together
the landforms and landscapes “influence human wellbeing and visual amenity, and reflect
environmental health and essential ecosystem processes”.
Similarly to EPA (2015d and 2008b), WAPC (2007) also identifies both landscape and landforms as similar
concepts, identifying these as one of many considerations in planning for the use and development of
land, with relevant assessment recommended where development may have the potential to affect
significant landforms. CALM (1989) also identifies a need for developments to consider the visual
aspects as an integral component of land use planning.
Landform assessment as outlined in EPA (2008b) and WAPC (2007) can be subjective, such that
differing opinions between individuals are likely as to the visual perception of landform/landscape
values of an area. As such, seeking to determine the significance of landform/landscape values, and
the effect to such values, is difficult to quantify.
Prior to the release of EPA Environmental Protection Bulletin 23: Guidance on the EPA Landforms factor
(2015d) in late July 2015, assessment of landform/landscape values could be potentially confounded

120

Mt Gibson Range Mine Operations - Iron Hill Deposits
Environmental Impact Assessment

Mount Gibson Mining Limited
November 2015

by strong social and economic influences (i.e. not environmental factors). As outlined by EPA (2008),
such social and economic matters which could be considered in landform/landscape assessment can
include aesthetic values, recreation opportunities, economic and tourism opportunities, social
opportunities, sense of place and spiritual experience, and heritage values. This ‘cross-over’ between
environmental, social and economic matters, compounded by the breadth of subjectivity on such
matters, made it difficult (and perhaps, unattainable) to accurately quantify the total range of views as
to the landform/landscape values present, and the views as to the effect of a development to such
values. In the future, the EPA (2015d) state that social and cultural values of landforms will now be
assessed separately through amenity or heritage factors.
For a landform to be considered significant for the purposes of EIA, it must meet at least one of the
following EPA (2015d) criteria:
a) Variety: Is the landform considered a particularly good or important example of its type?
How adequately is the landform represented over the local, regional or national scale?
How does the landform differ from other examples at these scales?
b) Integrity: Is the landform intact; being largely complete or whole and in good condition?
To what extent has the landform been impacted by previous activities or development?
For example; has part of the landform been removed?
c) Ecological importance: Does the landform have a role in maintaining existing ecological
and physical processes? For example; does the landform provide a microclimate, source
of water flow or shade?
d) Scientific importance: Does the landform provide evidence of past ecological processes or
is it an important geomorphological or geological site? Is the landform of recognised
scientific interest as a reference site or an example of where important natural processes
are operating?
e) Rarity: Is the landform rare or relatively rare, being one of the few of its type at a national,
regional or local level?
The EIA process of the assessment of the ‘Landforms’ factor focuses on the significance of the landform
itself and the significance of the impacts on the landform. The EPA will apply the significance test
outlined in the Environmental Impact Assessment (Part IV Divisions 1 and 2) Administrative Procedures
(EPA 2012a) to determine whether a proposal is likely to have a significant impact on the environment
and if the proposal meets the EPA’s objective for the ‘Landforms’ factor (EPA 2015d).
The EPA (2008b) and WAPC (2007) identify a number of considerations relevant to the potential effect
to landform/landscape values, which may include1:
a) The well-being of the community which may be directly or indirectly affected by changes
to landforms/landscapes;
b) The effect of landform/landscape changes to both present generations and future
generations;
c) Potential for landform/landscape changes to result in environmental effects, such as loss of
native vegetation, salinisation, erosion, eutrophication, contamination, soil acidification,
water logging and air pollution;
d) Changes to, or loss of, landforms/landscapes of limited distribution or unusual features;
e) Spatial extent and configuration of development within landforms/landscapes;
f)

1

Changes to the original landscape, including elevation changes and alignment to existing
landforms;

Points (a) to (d) adapted from EPA (2008), points (e) to (h) adapted from WAPC (2007).
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g) Time sequence and anticipated success of rehabilitation within landforms/landscapes;
and
h)

Views and distances of landforms/landscapes from nearest residences and public
viewpoints.

The above considerations outlined by EPA (2008b) and WAPC (2007) form the basis for this assessment
of the potential effect of the Proposal for the preliminary key environmental factor of ‘Landforms’, as
the ESD for the Proposal was issued prior to the publication of EPA Environmental Protection Bulletin No.
23 (2015d) in late July 2015. Therefore, while the ESD (and subsequently, the assessment within this EIAPER) is mostly consistent with the requirements of the Bulletin, there are minor differences.
Regional Landforms
The majority of the Mid-west Region is gently undulating, with low ironstone and granite ranges rising
above the surrounding plains. For contextual purposes, Table 3-11 lists ironstone and granite ranges in
the vicinity of the Proposal (within 100km).
Table 3-11: Ironstone and granite ranges (peaks) within the vicinity of the Proposal (within 100km).
Height
(mAHD)

Mining Tenure

Holder

Development Proposal

Mt Singleton

660

E59/1878

Accent Resources NL

No

Warriedar Hill

545

NA

NA

No

Wylacoopin

540

E59/2079

Top Iron Pty Ltd

No

Windaning

510

M59/644

Karara Mining Ltd

Subjected to mining

Chulaar Hill

495

E59/888

Minjar Gold Pty Ltd

No

Pinyalling Hill

490

E59/1938

Mount Gibson Mining Ltd

No

Watheragabbing
Hill

475

E59/1181

Minjar Gold Pty Ltd

No

Yandhanoo Hill

470

E59/1878

Accent Resources NL

No

Mougooderra Hill

470

E59/1200

Minjar Gold Pty Ltd

No

Extension Hill

445

M59/339

EHPL

Subjected to mining

Iron Hill

420

M59/609,
M59/454

EHPL

This proposal

Mount Gibson

445

M59/338

EHPL

No

Koolanooka Hills

445

M70/1190

Westralian Iron Pty Ltd

No

M70/1164

Sinosteel Midwest
Corporation Ltd

Subjected to mining and
development proposals

Name of Peak

M70/1012
M70/1013
M70/1014
Walgumming Hill

430

E59/1538

MGM

No

Beeringgnurding Hill

430

NA

NA

No

Mt Harry

420

E59/1802

EHPL

No

As comparison, the general elevation of the Great Northern Highway sited on the plain west of the
mine at Extension Hill is approximately 340-360m AHD. The location and elevation of the ironstone and
granite ranges in the vicinity of the Proposal are identified by Figure 3-25.
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Figure 3-25 Regional Landforms. The location and height of the ironstone and granite range formations in the vicinity of the Proposal are identified. The Mt Gibson Ranges is123
one
of many ironstone ranges in the Mid-west Region of Western Australia.
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Landforms of the Mt Gibson Ranges
The Mt Gibson Ranges is an ironstone formation range that extends approximately 13km in length
(10km linear) with elevations between approximately 350mAHD to 445mAHD. The highest sections of
the Mt Gibson Ranges are locations referred to as Mount Gibson and Extension Hill (each to 445mAHD),
with lower peaks at Iron Hill East (425mAHD), Iron Hill (420mAHD) and Extension Hill South (420mAHD).
Surrounding the Mt Gibson Ranges are extensive plains varying in elevation between approximately
310mAHD and 360mAHD. For the purpose of landform/landscape assessment, the extent of the Mt
Gibson Ranges landform can be generally defined by the boundary of the 2,732ha Priority 1 PEC1
‘Mount Gibson Range vegetation complexes (banded ironstone formation)’ (refer to Figure 3-8 in
Section 3.1 Flora and Vegetation). The elevations of the Mt Gibson Ranges landform and surrounds are
identified by Figure 3-25, with the Mt Gibson Ranges Landform presented in Figure 3-26.
As outlined by Section 2.9 Mining History, the landforms of the Mt Gibson Ranges have been modified
through iron ore mining and mineral exploration over a period spanning more than 50 years, since 1962.
The mineral exploration programs have largely focussed on the parts of the Mt Gibson Ranges referred
to as Extension Hill (currently being mined), Iron Hill and Gibson Hill, with the total exploration
disturbance covering an area of approximately 40ha. The most recent mineral exploration was
completed during 2014 at Iron Hill and Gibson Hill; the clearing areas within those exploration programs
being at total of 0.3ha.
Most notably, the landforms of the Mt Gibson Ranges have been modified to date through the
excavation of mine pits (depressions) and construction of adjacent waste rock landform (an elevated
land mass) at the Extension Hill Deposit. To a lesser degree, the landform of the Mt Gibson Ranges have
been modified through the approved clearing of native vegetation for mineral exploration drilling pads
and access tracks across the Mt Gibson Ranges, including the areas of Extension Hill, Iron Hill and
Gibson Hill. The surrounding plains have been modified through clearing for the development of mining
support infrastructure. The existing mine operations at the Mt Gibson Ranges currently occupy an area
of approximately 200ha (MGM 2015a). ‘Landforms’ was not considered by EPA (2006a) to be a
preliminary key environmental factor relevant to its environmental assessment for the existing mine
operations at the Mt Gibson Ranges. In its report, EPA (2006a) noted that the mine operations would
“mine two of the hills in the Mt Gibson Ranges”, with the effect to soils and landforms mitigated by
“disturbed areas will be rehabilitated consistent with a Closure Plan”.
Mineral exploration is also expected to continue on parts of the Mt Gibson Ranges, with the currently
proposed exploration confined to an area of approximately 3ha for the future exploration in both Iron
Hill and Gibson Hill, if needed (MGM 2015c, 2015d).
The Mt Gibson Ranges area has also been modified through the construction of the Great Northern
Highway passing between the northern sections of the Mt Gibson Ranges, as well as through historic
pastoralism through which pastoral access tracks have been cleared and the native vegetation
subject to grazing.
Some of the modifications to the landforms resulting from the approved mine operations at the Mt
Gibson Ranges will be rehabilitated to minimise the long-term visual effect of the mining development.
As outlined by Section 3.4 Mine Closure, rehabilitation for the approved mine operations will be
undertaken in accordance with the Mine Closure Plan (MGM 2015a; Appendix 4) which would be
either updated or a separate MCP developed applying specifically to the Iron Hill Deposits. The
rehabilitation will be undertaken for the areas of the waste rock landform and the support
infrastructure, with the areas of the mine pits retained as open voids.

Definition of the general landform area using the boundary of the DPaW-classified PEC is consistent with the
approach adopted by EPA (2014e).
1
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Geodiversity Values
The Mt Gibson Ranges does not have any recorded or independently published information on
geodiversity values. DEC (2007) states that ‘…banded ironstone formation (BIF) ranges in the Mid-west
Region hold significant and potentially unique landscape and geodiversity values, as isolated, ancient
ranges set within a predominantly flat landscape.’
In the absence of any recorded values, geodiversity of the Mt Gibson Ranges can be described by the
regional geology. The iron formation of Mt Gibson Ranges shows evidence of multiple folding events
which have structurally thickened the iron formation with the depth of complete oxidation observed in
the iron formation generally 45 to 55m vertical depth from the surface. The ironstone range is known for
its near-surface hematite mineralization that are the primary, near vertical, bedded mineralised lodes.
The geology forming banded ironstone generally comprises of the geological elements comprised of
hematite, jaspilite and limonite. The geologies that comprise ironstone formation in the Mt Gibson
Ranges and at Iron Hill are mapped in Figure 3-13 and Figure 3-14.
Iron Hill is a prospect of jaspilitic iron formation variably mineralised in places to hematite ± goethite
bounded by volcanics and cross-cut by brittle to brittle-ductile faults and shears. Current knowledge of
Iron Hill mineralisation is based on previous phases of drilling and mapping conducted by Mount Gibson
Mining in 2013-2014 combined with historical drilling and mapping conducted by former holders of the
prospect commencing in the1960’s. Current observations suggest the true width of hematite
mineralisation is likely to be in the order of 20-30m. There is also detrital goethite-hematite mineralisation
abundant near surface. The detrital mineralisation is mostly flat lying sheet-like bodies, and discrete
lenses of angular hematite and goethite clasts within a sandy matrix. In places, detrital accumulations
of hematitic and goethitic material occur on the lower slopes of the formation. The depth of the
transported hematitic material is between one and nine metres and can be found under several
metres of non-iron rich material.
Ecological Values
As outlined by Section 3.1 Flora and Vegetation and Section 3.2 Fauna, the Mt Gibson Ranges landform
provides habitat for a range of flora and fauna taxa. The conservation listed flora values recorded
within the Development Envelope include the flora taxon Lepidosperma gibsonii, which is restricted to
the Mt Gibson Ranges and its adjoining plains, while Darwinia masonii is restricted to the Mt Gibson
Ranges. Records of this species are associated with iron mineralisation; this species has been recorded
on the elevated parts of the ironstone formations and ironstone ridgetops. Ironstone includes geologies
such as BIF, canga and scree. Various surface geologies of Mt Gibson Ranges, being hematite, jaspilite
and limonite can be grouped as BIF. This is because, in the most part, the geologies consist as a
formation of iron and silica bands of sedimentary origin. Other mapped geologies adjacent BIF types
include canga, a caprock consisting of detrital iron-rich fragments, and scree, comprised of eroded
loose rocks, but these latter two geology types are not BIF.
The distribution of all known Darwinia masonii records (includes extant individuals and individuals
removed as a result of the existing operations) on the Mt Gibson ranges were examined and
categorised based on geology types, including non-banded ironstone geology and beyond the
mapped mineralised areas (Table 3-12). The distribution of Darwinia masonii relative to geologies is
displayed in Figure 3-13 and Figure 3-14.
In total, 62% of Darwinia masonii records occur on the geologies that are mapped collectively as ‘BIF’.
While Darwinia masonii for the most part occurs on what can be classed as banded ironstone it is not
restricted to BIF geologies, so is therefore not a 'specialist'. It might be better considered as an elevated
terrain generalist. The taxon occurs over the three major geology types of the Mt Gibson Ranges. This
has positive implications to the diversity of substrate types suitable for ongoing MGM programs such as
rehabilitation and species restoration. L.gibsonii is not specifically associated with BIF geologies and
clearly occurs across an extensive habitat range, over areas of hundreds of square kilometres (DPaW
2014b).

125

Mt Gibson Range Mine Operations - Iron Hill Deposits
Environmental Impact Assessment

Mount Gibson Mining Limited
November 2015

Table 3-12 Location of Darwinia masonii records in relation to geologies in the Mt Gibson Ranges.
GEOLOGICAL GROUPING

PERCENTAGE TOTAL KNOWN DARWINIA MASONII RECORDS (%)

BIF (hematite, limonite, jaspilite)

62

Other ironstone geologies (canga and scree)

32

Beyond extent of mapped ‘other’ ironstone
geologies

6

Soil Values
Five landform associations were identified within the Development Envelope; the characteristics of the
soils were classified within these landforms (Outback Ecology 2014). In general, the topsoils (0 to 0.2 m)
had high coarse rock fragment content, a moderately rapid hydraulic conductivity, were nonhardsetting and predominantly non-saline. The topsoil and subsoil (0.2-2.0m depth) were found to have
a low inherent erodibility. However, the topsoils were prone to minor clay dispersion upon severe
disturbance. It is recommended minimal handling of these soils when wet during the rehabilitation
process (Outback Ecology 2014). None of the soil types were identified as restricted to the
Development Envelope.
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Figure 3-26 Mt Gibson Ranges Landform. The Mt Gibson Ranges extends approximately 13km in length (10km linear). The Mt
Gibson Ranges vary in elevation between approximately 350mAHD to 445mAHD, with the surrounding plains between
310mAHD to 360mAHD. The Development Envelope is also identified.
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Assessment of Landform Considerations
As outlined above (Framework for Landform Assessment), EPA (2008b) and WAPC (2007) identify a
number of other considerations relevant to the potential effect to landform/landscape values. Table 313 provides an assessment of the anticipated effect of the Proposal relative to the considerations
outlined by EPA (2008b) and WAPC (2007).
Table 3-13 Assessment of Landform Considerations.
The anticipated effect of the Proposal to key considerations outlined by EPA (2008b) and WAPC (2007) is assessed.
LANDFORM
CONSIDERATIONS

THE PROPOSAL

The well-being of the
community which may
be directly or indirectly
affected by changes to
landforms/landscapes

The Proposal is located approximately 75km north-east of the nearest occupied townsite
(Wubin), and greater than10km east of the nearest occupied residence. Due to the
separation distance between the Proposal and the residential community, the Proposal is not
expected to result in a significant direct or indirect effect to community wellbeing.

The effect of
landform/landscape
changes to both
present generations
and future generations

The Proposal will modify part of the Mt Gibson Ranges landform/landscape through the
excavation of mine pits and the construction of a waste rock landform. The waste rock
landform component will be rehabilitated following the completion of mining (refer to Section
3.4 Mine Closure). The effect to landform/landscape changes will be principally evident
during mining (which is short-term), with permanent long-term change to the
landform/landscape being limited to the confined area of the mine pit, which will be retained
as an unrehabilitated open void. The spatial area of the landform/landscape changes
(107ha), and the temporal scale of such changes (less than ten years), would indicate the
Proposal is unlikely to result in a significant effect to either present generations or future
generations.

Potential for
landform/landscape
changes to result in
environmental effects,
such as loss of native
vegetation, salinisation,
erosion, eutrophication,
contamination, soil
acidification, water
logging and air
pollution

The Proposal will modify part of the Mt Gibson Ranges landform/landscape through the
excavation of mine pits and the construction of a waste rock landform. As outlined by Section
3.1 Flora and Vegetation, the Proposal will initially require the clearing of native vegetation,
with the environmental effect not considered to be environmentally significant. As outlined by
Section 3.4 Mine Closure, geochemical characterisation of waste rock to be excavated from
the mine pits indicates that the Proposal is unlikely to present a risk of contamination from acid
and metalliferous drainage. As outlined by Section 3.4 Mine Closure, the waste rock landform
design seeks to control the potential for erosion by surface water drainage through the use of
gentle angle batters, backsloping berms, and rehabilitation with native vegetation. There are
no aspects of the Proposal that indicate a significant risk of salinisation, eutrophication, water
logging or air pollution.

Changes to, or loss of,
landforms/landscapes
of limited distribution or
unusual features

The Proposal is confined to a portion of the Mt Gibson Ranges area, with no unusual features
present. The Mt Gibson Ranges is one of many ranges in the Mid-west Region, with such
landforms/landscapes not of limited distribution.

Spatial extent and
configuration of
development within
landforms/landscapes

The configuration of the Proposal provides for the majority of the Proposal components (waste
rock landform and support infrastructure, 82ha) being sited on a limited area of the extensive
surrounding plains, with the lesser proportion of the Proposal (mine pit, 30ha) occurring on a
ridge of the Mt Gibson Ranges. As the extent of the landform is being defined for the purpose
of this assessment by the mapped boundary of the ‘Mount Gibson Range vegetation
complexes (banded ironstone formation)’ PEC, approximately 107ha of the Development
Envelope is considered to comprise of the Mt Gibson Range landform.

Changes to the original
landscape, including
elevation changes and
alignment to existing
landforms

The Proposal will modify part of the Mt Gibson Ranges landform/landscape through the
excavation of mine pits and the construction of a waste rock landform. The mine pits will
modify a portion of the Mt Gibson Ranges from an elevation of approximately 420mAHD; with
retained areas of the Mt Gibson Ranges having equivalent and higher elevations (refer to
Figure 3-25). The waste rock landform will align to the orientation of the existing landform of
the Mt Gibson Ranges, with the lowered elevation of approximately 370mAHD being
consistent with other parts of the Mt Gibson Ranges landform.

Time sequence and
anticipated success of
rehabilitation within
landforms/landscapes

As outlined by Section 3.4 Mine Closure, the majority of the Proposal components (waste rock
landform and the support infrastructure, 82ha) will be progressively rehabilitated with native
vegetation. There are no recorded constraints (e.g. waste rock geochemical or soil
characterisation) that would indicate significant constraints to achieving successful
rehabilitation. The rehabilitation works are planned to achieve the proposed completion
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THE PROPOSAL
criteria within approximately five years following the completion of mining.

Views and distances of
landforms/landscapes
from nearest residences
and public viewpoints

As the Proposal is located approximately 75km north-east of the nearest occupied townsite
(Wubin), and more than10km east of the nearest occupied residence, the Proposal will not
result in any visual impact to the nearest residences. The visual effect to passing motorists on
the nearby Great Northern Highway would be limited due to its separation distance from the
Proposal (approximately 2.5km) and as a result of the roadside native vegetation providing
visual screening.

Assessment of Landform Effects
The Development Envelope of the Proposal is an area of approximately 112ha. The majority of the
Development Envelope is located on the footslopes and plains surrounding the Mt Gibson Ranges, with
a lesser proportion on the Mt Gibson Ranges itself (being predominantly for the 30ha mine pit domain).
As the extent of the landform is being defined for the purpose of this assessment by the mapped
boundary of the ‘Mount Gibson Range vegetation complexes (banded ironstone formation)’ PEC,
approximately 107ha of the Development Envelope is considered to comprise of the Mt Gibson Range
landform. The potential effect of the Proposal to the Mt Gibson Ranges landform has been minimised
through the proposed mine planning configuration, as described in Section 1.5 Mitigation Hierarchy.
Whilst the Mt Gibson Ranges (to 445mAHD) is prominent in the local area, the Mt Gibson Ranges is of
lower elevation than many other landforms in the region (refer above to Regional Landforms, and
Figure 3-25). The Proposal does not propose to remove a ridge with distinctive topographical features
at the Mt Gibson Ranges. The slopes or ridgetop physiography of Iron Hill is not unique in relation to
other hills in the Mt Gibson Ranges, so the removal of this particular ridge would not result in loss to the
representation of prominent slopes within the broader Mt Gibson Ranges landform. The proportional
loss of slopes greater than 25° at Iron Hill was estimated at less than 8% of the slopes of Mt Gibson
Ranges, and the removal of linear ridgetop distance along Mt Gibson Ranges at 12.5% (Eco Logical
2015b). To that extent, the Mt Gibson Ranges and Iron Hill ridge may be considered a prominent
landform at a local scale; however, they are unlikely to be considered significant or a unique landform
at a regional scale.
Consistent with the approved mine operations, the Proposal will modify part of the Mt Gibson Ranges
landform through the excavation of mine pits (depressions) and the construction of an adjacent waste
rock landform (an elevated land mass), as well as development of support infrastructure on the
surrounding plains. Following the completion of mining, the mine pits and waste rock landform is
proposed to be rehabilitated as part of the mine closure process (refer to Section 3.4 Mine Closure). As
outlined by WAPC (2007), rehabilitation following mining can minimise the visual effect of landform
changes. As discussed within Section 3.4 Mine Closure, rehabilitation of the waste rock landform and
the support infrastructure areas will be undertaken progressively during mining (where possible), and
post-mining. The rehabilitation works can be expected to provide visual softening of the of the waste
rock landform and the support infrastructure areas within approximately five years following mine
closure (as outlined by Section 3.4 Mine Closure), such that the visual effect of mining within that area
will be temporary. However, the impact to the landform as result of the excavation of the mine pits will
be permanent; rehabilitation is not proposed due to the consolidated rock structures not being
conducive to vegetation regrowth and the steep sides presenting a safety constraint to undertaking
rehabilitation works. The permanent removal of most of Iron Hill and Iron Hill South as part of mine pit
excavation, and the establishment of the adjacent waste rock landform are unlikely to result in
unstable landforms and/or soils, or lead to erosion (Eco Logical 2015b). Conceptual imagery identifying
the landforms of the Development Envelope pre-mining, during mining and post-mining is provided in
Figure 3-27, Figure 3-28 and Figure 3-29.
The waste rock landform, to occupy an area of up to 45ha, will be an elevated land mass constructed
generally on the south-west side of the Mt Gibson Ranges. It is proposed to be constructed to an
elevation of approximately 370mAHD, which is notably lower than the 445mAHD elevation peaks of the
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Mt Gibson Ranges, and approximately 50 metres above the adjacent plain immediately to the west.
To that extent, and subject to suitable rehabilitation outcomes, the closed and rehabilitated waste rock
landform will be congruent with the elevated Mt Gibson Ranges landforms. The rehabilitation of the
waste rock landform can also be expected to partially screen the unrehabilitated mine pits when
viewed from the western side (e.g. from Great Northern Highway, positioned approximately 2.5km to
the west). When viewed from the eastern side of the Mt Gibson Ranges, the mine pits will not be visible
due to the natural topography of the Mt Gibson Ranges.
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Figure 3-27 Conceptualisation of the existing landform at the Iron Hill Deposits. The conceptual image identifies the current landforms of the Mt Gibson Ranges, looking east. The
extent of development of the hematite mining for the approved mine operations are visible.
131

Figure 3-28 Conceptualisation of the landform during mining at the Iron Hill Deposits. The conceptual image identifies the landforms of the Mt Gibson Ranges during mining, with the
extent of development of the hematite mining for both the Proposal and the approved mine operations identified.
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Figure 3-29 Conceptualisation of landforms Post-Mining. The conceptual image identifies the landforms of the Mt Gibson Ranges post-mining, incorporating the extent of development and
post-mining rehabilitation of the hematite mining for the Proposal and the approved mine operations. The waste rock landforms and the support infrastructure areas are identified
133as
rehabilitated, with the mine pits identified as open voids.

Mt Gibson Range Mine Operations - Iron Hill Deposits
Environmental Impact Assessment

Mount Gibson Mining Limited
November 2015

Approximately 7.8ha of vegetation has been previous cleared on the Mt Gibson Ranges landform
within the Development Envelope. To that extent, the vegetation of the Mt Gibson Ranges landform in
which the Proposal is situated is not considered to be completely undisturbed.
The geodiversity of the Mt Gibson Ranges would not be significantly impacted as a result of the
Proposal. Table 3-14 provides an overview of the effects of the Proposal to regional geology categories
and states the overall expected cumulative total excavated as a result of the mining operations in the
Mt Gibson Ranges, based on those existing and this Proposal. Of the available BIF geologies within the
Development Envelope, 9.8ha (65.1%) will be excavated as a result of the Proposal at Iron Hill and Iron
Hill South; the cumulative impact when combined with the existing mining operations in the Mt Gibson
Ranges will be 35.2ha (12.2%) of the total mapped BIF in the Mt Gibson Ranges. Of the 646.7ha of
ironstone geologies in the Mt Gibson Ranges, cumulatively 67.9ha will be developed for mining as a
result of the Proposal and the existing hematite mining operations at the Mt Gibson Ranges. MGM is
also considering further resource exploration by drilling at a potentially mineralised area at Gibson Hill,
situated on the south-eastern part of the Ranges near the juncture of tenements M59/338 and M59/454.
Access to Gibson Hill via established and newly created tracks / drill pads would occupy an area of
1.83 hectares and not interfere with any records of rare flora. Any future mining to be proposed at the
exploration target would be dependent on factors such as economic mineralisation, government
approvals and market demand. Should the approved drilling occur in the future, clearing and ground
disturbance along with the existing operations and the Proposal would amount to 69.7ha which is 10.8%
of the area of ironstone geologies mapped at the Mt Gibson Ranges.
Table 3-14 Impact of Proposal on the Mt Gibson Range Ironstone Geodiversity. Banded Ironstone Formations (BIF)
consists of limonite, jaspilite and hematite. Other ironstone geologies are a combination of canga and scree derived
from ironstone.
LOCATION

BIF GEOLOGY

OTHER IRONSTONE GEOLOGIES

IRONSTONE TOTAL (ha)

Area within the Mt
Gibson Ranges

287.4ha

359.3ha

646.7ha

Area within the Iron
Hill mine pits^

9.8ha

8.8ha

18.5ha

Area within the Iron
Hill Development
Envelope

15.0ha

19.9ha

34.9ha

Area within the
existing mining
operations at the
Mt Gibson Ranges
(mine pits at
Extension Hill)

25.4ha

24.0ha

49.3ha

Percent of the Mt
Gibson Ranges
within the Iron Hill
Development
Envelope

7.8%

9.6%

8.8%

12.2%

9.1%

10.5%

Cumulative percent
excavated as part
of the Proposal and
the existing mining
operations at the
Mt Gibson Ranges

^The two Iron Hill mine pits are a total of 20ha, within the larger 30ha mine pit domain area.

The Proposal is not expected to result in fragmentation of the Mt Gibson Ranges landform due to its
position at the south-western edge of the Mt Gibson Ranges, noting the retained areas of the Mt
Gibson Ranges landform will remain spatially connected (i.e. the remaining portions of Iron Hill will
remain connected to the hills north and east, Eco Logical 2015b). The landform environmental values
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and ecological function, the vegetation units, the Mt Gibson Range vegetation complexes PEC and
flora and fauna habitats will be congruous outside the Development Envelope, and are not
anticipated to be fragmented or restricted as a result of vegetation clearing or terrain alteration due to
the Proposal. It should be noted that the flora taxa (Darwinia masonii and Lepidosperma gibsonii) have
demonstrated continued reproduction and health in areas in very close proximity to the existing open
pit mine at Extension Hill following the development of the approved mine operations (refer to
Section 3.1 Flora and Vegetation).
As outlined by WAPC (2007), the potential effect to landform values should be considered from the
nearest residences and public viewpoints. As the Proposal is located approximately 75km north-east of
the nearest occupied townsite (Wubin), and greater than 10km east of the nearest occupied
residence, there would be no visual effect to residences. With regard to public viewpoints, the
Proposal will be partially visible from sections of the Great Northern Highway, with the visual effect
expected to be limited due to the separation distance (approximately 2.5km1) and the roadside native
vegetation of approximately 2m height providing a degree of visual screening to passing motorists, as
identified by Figure 3-30. As outlined above, the rehabilitation works can be expected to provide visual
softening of the Development Envelope following the completion of mine closure, such that the visual
effect of the Proposal from any public viewpoints will be limited and temporary. The potential
viewsheds of the Development Envelope from various points along the Great Northern Highway, as
identified by Figure 3-31, Figure 3-32 and Figure 3-33, indicate that the mine pits will be predominantly
screened from view both during mining and post-mining.

For comparison, the current mine pit at the Extension Hill Deposit is located approximately 1.5km from the Great
Northern Highway.
1
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Figure 3-30 Current View of the Mt Gibson Ranges from the Great Northern Highway. The image, taken from the western side of the Great Northern Highway south of the intersection
with the Wanarra East Road (refer to Figure 1-2 in Section 1 The Proposal), identifies a landscape view eastwards towards the Mt Gibson Ranges. The general location of the
Proposal at the Iron Hill Deposits is identified. The existing hematite mine operations at the Extension Hill Deposit are also identified. The Proposal is expected to be distantly visible
from parts of the Great Northern Highway, with the separation distance (approximately 2.5km), the retained roadside native vegetation (to approximately 2m height, as shown),
and the post-mining rehabilitation all expected to contribute towards softening the potential visual effect of the Proposal to passing motorists. Image: Globe Environments (2014
unpublished).
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Figure 3-31 Viewshed from the Great Northern Highway, North. The viewshed image identified the potential views (shaded green)
from the Great Northern Highway looking south towards the Proposal pre-mining, in mining and post mining, at standing height
(1.8m). The viewshed image indicates the Proposal will be partially screened from view to passing motorists travelling from the north
on the Great Northern Highway. Note: The viewshed imagery is considered conservative as it does not incorporate the height of
vegetation which may provide additional screening of the Development Envelope.
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Figure 3-32 Viewshed from the Great Northern Highway, West. The viewshed image identified the potential views (shaded green)
from the Great Northern Highway looking east towards the Proposal pre-mining, in mining and post mining, at standing height
(1.8m). The viewshed image indicates waste rock landform and support infrastructure will be visible, with the mine pits not visible.
Rehabilitation of the waste rock landform and support infrastructure can be expected to provide visual softening of the changes to
the landform.
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Figure 3-33 Viewshed from the Great Northern Highway, South. The viewshed image identified the potential views (shaded green)
from the Great Northern Highway looking north towards the Proposal pre-mining, in mining and post mining, at standing height
(1.8m). The viewshed image indicates waste rock landform and support infrastructure will be visible, with the mine pits
predominantly not visible. Rehabilitation of the waste rock landform and Support infrastructure can be expected to provide visual
softening of the changes to the landform.
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Cumulatively, 653ha of the Mt Gibson Ranges landform could be modified as a result of the Proposal in
conjunction with the approved mining operations at the Mt Gibson Ranges. That represents 24% of the
total landform area (as a proportion of the mapped extent of the PEC as a surrogate for the landform
area). In 647ha of ironstone formations (BIF and other iron geologies), the cumulative total of
approximately ten percent would be excavated for hematite as mined pits by MGM.
In summary, the effect of the Proposal to the preliminary key environmental factor of ‘Landforms’ is not
significant, in that:
(a) Whilst the Mt Gibson Ranges and Iron Hill may be considered to have locally
prominent landforms, their landform value at a regional scale is unlikely to be
considered significant or unique due to its lower elevation, as well as existing
disturbance from mining and mineral exploration over a period spanning more than
50 years affecting the current intactness of the entire landform;
(b) The configuration of the Proposal is such that the majority of its area will be positioned
on the surrounding plains (which are extensive), with the lesser proportion of the
Proposal positioned on the Mt Gibson Ranges itself;
(c) The environmental values of the landform in respect to soil, geodiversity, ecological
function or flora, vegetation and fauna restricted to the landform are not expected
to be impacted;
(d) Fragmentation of the Mt Gibson Ranges landform is not anticipated as a result of the
Proposal due to its position at the south-western edge of the Mt Gibson Ranges; the
areas retained areas will remain spatially connected;
(e) The permanent removal of most of Iron Hill as part of mine pit excavation and the
establishment of the adjacent waste rock landform are unlikely to result in unstable
landforms and/or soils, or lead to erosion;
(f)

Approximately 8ha has previously been cleared through approved and historical
mineral exploration (since 1962), such that the vegetation of the landform in which
the Proposal is situated is not considered to be completely intact (undisturbed);

(g) The effect of the Proposal to landform values will be minimised through post-mining
rehabilitation of the waste rock landform and support infrastructure areas (refer also
to Section 3.4 Mine Closure), with the positioning of the waste rock landform
expected to provide long-term partial screening of the mine pits;
(h)

The Proposal will be only distantly visible from parts of the Great Northern Highway,
with the visual effect expected to be limited due to the separation distance
(approximately 2.5km) and the roadside native vegetation assisting to provide visual
screening to passing motorists. The Proposal will not be visible from any residences.

The greater proportion of the landform will not be disturbed by the Proposal nor cumulatively as a result
of the Proposal and the existing mining operations in the Mt Gibson Ranges. The Proposal is not
expected to result in a significant detrimental effect to the variety, integrity, ecological functions and
environmental values of the Mt Gibson Range landform (Eco Logical 2015b); therefore the EPA’s
objective for the preliminary key environmental factor of ‘Landforms’ can be met.

3.3.5

Environmental Management Measures

The potential effect of the Proposal to the Mt Gibson Ranges landform has been minimised through the
proposed mine planning configuration, as described in Section 1.5 Mitigation Hierarchy. Upon mine
closure, the rehabilitated waste rock landform can also be expected to partially screen the
unrehabilitated mine pits when viewed from the western side (e.g. from Great Northern Highway, sited
approximately 2.5km to the west). Management and mitigation measures during and after closure,
including rehabilitation of cleared vegetation on the waste rock landform and support infrastructure
areas is described in Section 3.4 Mine Closure and the Mine Closure Plan (MGM 2015a; Appendix 4).
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Management actions for environmental values of the Mt Gibson Ranges landform relating to the
preliminary key environmental factors of ‘Flora and Vegetation’ and ‘Fauna’, including but not limited
to flora and fauna habitat, conservation significant flora and fauna species and vegetation
communities, are listed in Section 3.1 Flora and Vegetation and Section 3.2 Fauna.
The effect of the Proposal to the preliminary key environmental factor of ‘Landforms’ is not expected to
be significant. Accordingly, outside of the closure plan, no other specific environmental management
actions for the preliminary key environmental factor of ‘Landforms’ are proposed.

3.3.6

Conclusion

As outlined by EPA (2014a, 2015a), the preliminary key environmental factors applicable to the
assessment of the Proposal include ‘Landforms’.
The effect of the Proposal to the preliminary key environmental factor of ‘Landforms’ is not expected to
be significant. The EPA’s objectives for the preliminary key environmental factor of ‘Landforms’ can
therefore be met, noting the Proposal is not expected to result in a significant detrimental effect to the
variety, integrity, functions or values of landforms.
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3.4 Mine Closure
3.4.1

Context

The Proposal will require mine closure following its completion. Section 3.4 Mine Closure provides an
assessment of closure for the Proposal, including rehabilitation and decommissioning.

3.4.2

EPA Objective

The EPA’s objective for the key preliminary integrating factor of ‘Rehabilitation and Decommissioning’
is:
“To ensure that premises are decommissioned and rehabilitated in an ecologically sustainable manner”
(EPA 2015b).

3.4.3

Legislation and Guidelines

Legislation, guidelines, standards and approvals relevant to the key preliminary integrating factor of
‘Rehabilitation and Decommissioning’ and the Proposal include:
(a) Mining Act 1978 (WA)
(b) Mining Rehabilitation Fund Act 2012 (WA)
(c) Environmental Protection Act 1986 (WA)
(d) Land Administration Act 1997 (WA)
(e) Mines Safety and Inspection Regulations 1995 (WA)
(f)

Guidelines for Preparing Mine Closure Plans (DMP & EPA 2015)

(g) EPA Guidance Statement 6: Rehabilitation of Terrestrial Ecosystems (EPA 2006b)
(h)

EPA Environmental Protection Bulletin 19: EPA Involvement in Mine Closure (EPA 2013b)

(i)

Safety Bund Walls Around Open Pit Mines – Guideline (DMP 1997)

(j)

Mine Closure Plan (MGM 2015a; Appendix 4)

3.4.4

Assessment

Legislative Framework for Mine Closure
Mine closure in Western Australia is principally administered under the Mining Act 1978 (WA) and
regulated by DMP. The Mining Act 1978 (WA) requires a Mine Closure Plan to be prepared for mining
operations, with the Mine Closure Plan to be reviewed and re-approved each three years.
The EPA may also elect to consider closure for mine developments assessed under the Environmental
Protection Act 1986 (WA) in cases where the environmental effects or risks associated with mine closure
cannot be adequately regulated by DMP (EPA 2013b).
DMP and EPA outline the requirements within Guidelines for Preparing Mine Closure Plans (DMP & EPA
2015) in order to meet the Mining Act 1978 (WA) and Environmental Protection Act 1986 (WA).
Mine closure is also regulated through the Mining Rehabilitation Fund Act 2012 (WA) by DMP, through
which proponents of mining operations make financial contributions towards a Government-controlled
Mining Rehabilitation Fund based on the area and type of land disturbance that occurs over the life of
the mine.

142

Mt Gibson Range Mine Operations - Iron Hill Deposits
Environmental Impact Assessment

Mount Gibson Mining Limited
November 2015

Mine Closure for the Mt Gibson Iron Ore Mine Operations
In accordance with DMP & EPA (2015), MGM would undertake closure at the approved mine
operations for MS753 at Mt Gibson Ranges in accordance with a Mine Closure Plan (MGM 2015;
Appendix 4) which would be updated or a separate MCP developed applying specifically to the Iron
Hill Deposits. The Extension Hill Mine Closure Plan was submitted to DMP in February 2015.
Consistent with the approach outlined by DMP & EPA (2015), the approved mine operations are
divided into “domains” comprising landforms or features that have similar physical form and similar
mine closure requirements. These domains, the applicable closure criteria and closure actions are also
directly relevant to mine closure for the new Proposal.
As development of the approved mine operations at the Mt Gibson Ranges are relatively recent (less
than five years), there are currently no landforms on which decommissioning and rehabilitation works
have been able to substantially commence. While there are no examples of broad-scale rehabilitation
works at the Mt Gibson Ranges which could be used as a guide to the likely success of rehabilitation
works for the Proposal, trial plots using the Rare Flora taxon Darwinia masonii have demonstrated the
ability to establish flora within disturbed ironstone range areas (as outlined by Section 3.1 Flora and
Vegetation). Similarly, the colonisation of Darwinia masonii on disturbed access tracks, drilling pads
and topsoil stockpiles also confirms the potential for re-establishing flora within the disturbed areas of
the Mt Gibson Ranges.
MGM has demonstrated its commitment to attaining and experience in achieving successful
rehabilitation in similar environments to that of the Mt Gibson Ranges at its Tallering Peak mine, also
located within the Mid-west Region of Western Australia, north-west of the Mt Gibson Ranges. As
outlined by MGM (2014c), to date, approximately 50% of the waste rock landforms at the Tallering Peak
mine operations have reached an advanced rehabilitation stage with the remaining 50% having had
initial rehabilitation completed (earthworks completed, growth media respread, on-contour ripping,
and landforms made stable). The techniques applied in rehabilitating waste rock landforms at Tallering
Peak have generally involved sloping final batters to no more than 20 0, the spreading of topsoil 50 to
200mm thick, deep ripping on contour and the spreading of local provenance seed (Botanica 2015).
Generally, those rehabilitation works indicate good establishment of native vegetation, as identified by
Figure 3-34 and described within Botanica Consulting (2015). The most recent Ecosystem Function
Analysis undertaken by Botanica Consulting (2015) has demonstrated success in achieving closure
completion criteria. With regard to the closure objectives of landform stability, progress is clearly
towards achieving closure completion criteria ranging between 70 to 90 % after rehabilitation (MGM
2015e). With regard to the closure objective of flora and fauna and establishing a self-sustaining
ecosystem, there is progress towards achieving completion criteria between 95 to 100 % across areas
subjected to rehabilitation (MGM 2015e). In relation to the achievement of successful rehabilitation and
revegetation of disturbed land, the following recommendation made by Botanica Consulting (2015) is
of particular relevance in demonstrating successful rehabilitation in similar environments to that of the
proposal:
‘The northern face of the T3/T5/T6 waste landform to be assessed and signed off by DMP as
‘rehabilitated land’ (in accordance with Mine Rehabilitation Fund categories) as the landform has
met all performance indicators/completion criteria.’
Further years of growth (with consistent rainfall) can be expected to assist rehabilitation in progressing
towards achieving the completion criteria.
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Figure 3-34 Progressive Rehabilitation at the Tallering Peak Mine Operations. The image identifies
progressive and successful rehabilitation at the Tallering Peak T3/T5/T6 waste rock landform (near the T5
mine pit). The progress of rehabilitation of different ages is visible. Source: P Stevens for MGM, May 2015.

Evidence of the current state of rehabilitation and revegetation trials on the Extension Hill Waste Rock
Landform is shown in Figure 3-35. This trial is being funded by MGM and conducted by the University of
Western Australia to examine types and differential rates of success of provenance vegetation on soil
and water treatments. Translocated Darwinia masonii individuals were recently added (August 2015)
into the trial. The trial soils and water treatments are based on key recommendations made by
Landloch (2012), specifically the 2:1 rock/topsoil cover mixture (see Soil and Waste Rock
Characterisation below) (MGM 2015a). The study has utilised varying surface covers including mixtures
of 30cm, 50cm and 70cm in depth and various physical and chemical analyses on those mixtures.
Within the cover materials, seedlings have been planted from three locally native genera
including Acacia, Melaleuca and Eucalyptus. Those plantings have been supported by drip fed
irrigation for approximately one year before being allowed to survive independently. Various physical
and biological parameters have been monitored such as soil moisture, local weather, photosynthetic
rate, transpiration rate and osmotic potential. The root systems of the established plants will be
subjected to future analysis to inform optimal rates and treatments (Lamoureux et al In Press).
To date, monitoring of the trial has focused on the period where irrigation has been applied and one of
the key learnings has included:
‘The analysis may indicate that plants on thicker covers transpired at greater rates due to access to soil
moisture at deeper depths resulting in higher overall transpiration. This work demonstrates the
importance of quantifying water use differences between species, seasons, and cover thicknesses
during cover system modelling and design phases. It also highlights the potential for greater moisture
storage by increasing cover thickness, aiding the establishment of persistent plant communities on store
and release cover systems.’(Lamoureux et al In Press).successes of this trial so far, and the continuing
support of MGM with the research, will further inform the application of successful rehabilitation
techniques for the revegetation of the Iron Hill Deposits Waste Rock Landform.
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Figure 3-35 Rehabilitation at the Extension Hill Mine Operations. The image identifies a rehabilitation trial of substrates
and vegetation at the Extension Hill waste rock landform. Mixed species plots / treatment in background and
shrouded Darwinia masonii translocatees in foreground. Source: MGM, September 2015.

As iron ore mining in the Mid-west Region is still generally young (compared to, for example, mining in
the Pilbara Region), there are limited case studies of complete rehabilitation works and closed mine
operations within ranges of the Mid-west Region. For the adjacent Yilgarn Region (south-eastwards of
the Mid-West Region), which is a similar environment particularly with reference to climate, progress
towards successful rehabilitation within ironstone range habitats has been previously outlined within
environmental assessments for iron ore mine operations at the Mt Jackson Range (Cliffs 2009) and the
Koolyanobbing Range (Cliffs 2015a).
The rehabilitation conducted by Cliffs Natural Resources (Cliffs) in the Yilgarn region may be viewed as
relatively successful and, due to the similarities of the environment in the Yilgarn to that in the Mid west,
the evidence from rehabilitation of disturbed areas is relevant to this Proposal. Rehabilitation of Waste
Rock Landforms in the Yilgarn has typically involved 10m lifts, final batters of 15 0, a 10m wide berm with
a 50 backslope and the upper level of the Landform being of a concave shape with a 5 0 backslope
(Cliffs 2015). The outer batter of the Waste Rock Landform slopes has been a mixture of fines and
competent material with no more than 100 – 150mm of topsoil applied (Cliffs 2015b) (Figure 3-36).
When clearing vegetation, topsoil, subsoil and vegetation has not been separated but stockpiled
together (Cliffs 2015b). Other surficial treatments have involved deep ripping on contour with a triple
tyne and the placement of baffles such as logs and rocks to control surface water movement (Cliffs
2015b).
Whilst rehabilitation at the Koolyanobbing Range Mine Operations has not reached maturity (aged 3.5
years), monitoring against completion criteria demonstrates that more than 40% of the monitored
quadrats are successfully achieving closure completion criteria against the three key measures of
rehabilitation success (% foliage cover, plant density and species richness) (Cliffs 2015a). A further 30%
of monitoring quadrats are currently meeting two of three of these criteria. Similarly, at the Windarling
Range and Mt Jackson Range, 35% of rehabilitation monitoring quadrats are meeting all three
measures of success, and a further 45% are meeting two of three key measures (Cliffs 2015a).
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Figure 3-36: Successful rehabilitation at the approved Koolyanobbing mine operations. The image depicts
rehabilitation at approximately 3.5 years of age (Cliffs 2015a).

Sinosteel Midwest Corporation Limited (SMC) operates the Koolanooka and Blue Hills Direct Shipping
Iron Ore projects, located approximately 160km south east of Geraldton and therefore in a similar
climatic and physiographic environment to that of this proposal. Rehabilitation of some disturbed land
commenced in 2010 and has been ongoing since with approximately 26 ha having reached Stage 2
rehabilitation (progress towards achieving post mining land use or completion criteria) (SMC 2014).
Rehabilitation procedures at SMC typically involve a similar approach to that mentioned previously;
such as 10m high benches, final slope angles of 15 0 to 180, spreading of topsoil at least 100mm thick,
deep ripping on contour at least 0.5m to 1m deep, seeding with local provenant species and the
spreading of vegetation, debris and logs to provide fauna habitat (SMC 2015).
SMC has partnered with Kings Park Botanic Garden Science Directorate to undertake restoration
research at the Koolanooka and Blue Hills mining operations (BGPA 2015). A number of key learnings
from the BGPA (2015) Annual Report are transferrable to the rehabilitation techniques associated with
the proposal, including:

The short-timeframes of operations at both Koolanooka (3 years) and Blue Hills (2 years) has
allowed direct return of topsoil in some restoration areas as well as topsoil has been stored for a
minimal time before use in restoration with very high rates for floral biodiversity re-colonisation.

With topsoil being at a premium, research at SMC has highlighted that topsoil can be mixed
with rock to cover a larger area, as the addition of rock to topsoil (topsoil + rock) had no
negative impact on emergence.

Cross ripping has been demonstrated to improve soil properties at SMC operations. In heavily
compacted areas, ripping increases water infiltration; ripping is necessary even with the
addition of topsoil.

Selection of substrates is critical with seedling emergence from broadcast seed being
significantly lower in ‘fines’ substrate than topsoil and topsoil & rock combined substrates.
With SMC demonstrating progress in the rehabilitation of disturbed areas (SMC 2014), in a similar
modified setting to that of the proposal, it is this information which can be transferred and applied in
rehabilitation of disturbed areas at the Iron Hill deposits. The time frames for mining operations at the
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Iron Hill Deposits are similar to that of Koolanooka and Blue Hills which should allow for optimised
biodiversity outcomes when returning topsoil for revegetation. The substrate mix of rock and topsoil plus
deep ripping on contour to increase water filtration is also relevant to the proposal.
The Minjar Gold Project operated by Minjar Gold Pty Ltd is in a similar environment to that of the
Proposal as it is located 60 km South of Yalgoo (Minjar 2014). Mining commenced in 2001 and
approximately 62 ha of past mined land has reached Stage 2 Rehabilitation (Minjar 2014). There are
examples of successful rehabilitation at Minjar where a balance has been achieved that minimises
hectare disturbance (for the WRL) and provides an optimal low profile and shallow final batter angles.
Across those areas, the techniques employed successfully include (Pers Comm L. Sibon – Environmental
Manager Minjar Gold):






shallow batter angles of approximately 150;
a cover which is less susceptible to erosion composed of both gravelly laterite and topsoil;
deep ripped on contour and subsequently seeded with native species;
use of logs, rocks and other debris forming fauna habitat and surface water control; and
overall waste rock landform dimensions generally being low and wide.

Figure 3-37 depicts successful rehabilitation at Minjar Gold Project on a shallow battered slope. It can
be seen from the photo that the techniques applied have resulted in surface stability and a diverse
cover of native floral species in the overstorey and understorey and ground debris. The same
techniques can be readily applied to flat areas to achieve similar results.

Figure 3-37: Rehabilitation at Minjar Gold Project. The image depicts state of rehabilitation in 2014 on the North
batter slope of the closed Monaco WRL (view to South East).

Mine Closure for the Proposal
As the Proposal will form a continuation in time to the hematite mining operations at the approved
mine operations, the Proposal can be readily incorporated within a future revision of the Mine Closure
Plan. The mine pits and waste rock landform components can be included as domains, and the
support infrastructure component incorporated within the existing domain. It is proposed that the
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Proposal, if approved, will be incorporated within the next subsequent revision of the Mine Closure Plan,
scheduled for 20171 which would be during the first full year of proposed mining scheduled at iron Hill.
The approach to incorporate the Proposal within the next subsequent revision of the Mine Closure Plan
or develop a separate MCP applying specifically to the Iron Hill Deposits is consistent with the guidance
contained within DMP & EPA (2015) and provided by DMP; in that the Proposal does not present any
new or additional environmental risks, and administratively it is appropriate to incorporate all related
mining operations within a single Mine Closure Plan.
To allow for assessment of mine closure for the Proposal within this EIA-PER document, consideration of
the mine closure aspects identified by DMP and EPA (2015) which are relevant to mine closure for the
Proposal are outlined below.
Legal Obligations and Commitments
As outlined by the Section 1.10 Government Assessment and Approval Processes, the Proposal
will be subject to assessment under various State and Commonwealth legislation. The Mine
Closure Plan will incorporate the legal obligations and environmental commitments that relate
to closure arising from the Government assessment and approval processes. Such obligations
and commitments may include, for example, a legally binding condition to implement the
Proposal in accordance with a Mine Closure Plan.
Stakeholder Consultation
As outlined by the Mine Closure Plan for the existing mine, consultation has been undertaken
with a range of stakeholders comprising Government agencies, EHPL, pastoral leaseholders,
community environmental groups and indigenous groups.
Further consultation with
stakeholders will be ongoing.
As part of preliminary consultation on the Proposal with key stakeholders (refer to Section 4
Stakeholder Consultation), MGM has outlined its broad objective to undertake mine closure for
the Proposal consistent with its current Mine Closure Plan to be applied to the approved mine
operations at Mt Gibson Ranges. This EIA-PER document seeks to expand on MGM’s objectives
for mine closure, with public review of this EIA-PER document representing further consultation
with stakeholders on mine closure for both the Proposal and the approved mine operations.
Post-Mining Land Use
As outlined by Section 2.6 Land Tenure, the Proposal coincides with Crown Reserve 17367
managed by DoL, with overlying Mining Tenements granted to EHPL. Neither the Crown
Reserve nor the Mining Tenements have a defined post-mining land use.
Mine Closure Objectives
As outlined by the Mine Closure Plan (MGM 2015a; Appendix 4), MGM’s overarching objective
for mine closure is to re-establish native vegetation which provides a stable and productive
land surface that requires minimal ongoing maintenance and management. Re-established
vegetation communities would also in the future provide habitat for native fauna.
This
overarching objective generally aligns to the objectives outlined by the DMP and EPA (2015)
document Guidelines for Preparing Mine Closure Plans. This overarching objective for mine
closure is also considered to be completely applicable for the Proposal.

The Mine Closure Plan for the approved Extension Hill mine operations was submitted to DMP in Q1 of 2015 for
assessment, with approval currently anticipated during Q3 2015. Accordingly, it is proposed that the Proposal would
be incorporated within a future revision of that Mine Closure Plan, beholden upon Ministerial approval and a Mining
Proposal approval.
1
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Mine closure objectives have been developed for each domain for the Proposal, as outlined by
Table 3-15. The mine closure objectives for the Proposal are generally consistent with the
objectives outlined within the Mine Closure Plan.
Table 3-15 Mine Closure Objectives. The mine closure objectives for each domain for the Proposal are
identified.
DOMAIN

ASPECT

CLOSURE OBJECTIVE

Mine pit

Public Safety

Land is physically safe

Waste rock landform

Vegetation

Re-establish native vegetation

Landforms

Landforms are safe, stable and non-polluting

Infrastructure

Infrastructure is removed

Vegetation

Re-establish native vegetation

Landforms

Landforms are safe, stable and non-polluting

Support infrastructure

Mine Closure Actions and Implementation
Consistent with the approach outlined by DMP & EPA (2015), the approved mine operations
have been divided into ‘Domains’ comprising landforms or features that have similar physical
form and similar mine closure requirements. The Proposal can be readily incorporated into the
Mine Closure Plan, with the mine pits and waste rock landform components included as new
domains, and the support infrastructure component incorporated within existing domains. The
domains for the Proposal are identified by Figure 3-38.
The post-mining landforms and the operational capability to undertake closure works assist to
define the types of mine closure actions that can be implemented within each domain. A
general description of the mine closure actions proposed for each domain for the Proposal is
outlined below:
(a) Mine pits Consistent with standard mining practices, the mine pits at Iron Hill will be left as open voids
at the completion of mining. The mine pits are unable to be rehabilitated due to the
consolidated rock structures not being conducive to vegetation regrowth and the steep
sides presenting a safety constraint to undertaking rehabilitation works.
As outlined by DMP (1997) and the Mines Safety and Inspection Regulations 1995 (WA), it
will be necessary to prevent potential inadvertent access to the mine pits following the
completion of mining. Accordingly, post-mining safety abandonment bunding will be
installed across the mine roads leading to the mine pits to prevent inadvertent access. For
other areas surrounding the mine pit, inadvertent access will be restricted through the
retained steep topography and vegetation on the northern side and by the elevated
waste rock landform on the southern side.
(b) Waste rock landform –
Consistent with standard mining practices, the waste rock landform will require
rehabilitation with native vegetation (optimally, progressively during mining as sections
become completed) and post-mining. The rehabilitation works will include on-contour
ripping of compacted areas and the respreading of the stockpiled rehabilitation materials
(vegetation, topsoil and subsoil).
The waste rock landform will also require the management of drainage for long-term
stability and minimisation of erosion, with this managed through the design criteria of lowangle batters, back-sloping berms and perimeter bunding (refer to Section 1.3.2 waste
rock landform).
(c) Support infrastructure -
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Consistent with standard mining practices, above-ground infrastructure within the support
infrastructure area will be removed at mine closure, with any below-ground infrastructure
retained in-situ. The support infrastructure area will be rehabilitated with native vegetation
to meet closure criteria by actions such as on-contour ripping of compacted areas and
the respreading of the stockpiled rehabilitation materials (vegetation, topsoil and subsoil).
Within the context of the above objectives, minor access tracks may be retained within parts of
the Development Envelope to provide for ongoing access for rehabilitation and areas for postmining environmental monitoring and supplementary closure works (if required, such as
additional seeding).
Figure 3-39 provides a conceptual image of the Development Envelope following completion
of mine closure.
Consistent with the approach outlined by the Mine Closure Plan, the implementation of mine
closure for each domain will be managed through a task register applicable to each domain.
The task register identifies the mine closure objectives, design criteria and activities associated
with mine closure for each domain.
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Figure 3-38 Mine Closure Domains. The Mine Closure domains for the Proposal are identified.
151

Figure 3-39 Conceptual Post-Mining Layout. A conceptual model shows the Development Envelope at the completion of mine closure. The waste rock landform mine closure
domain and the support infrastructure mine closure domain are shown as rehabilitated.
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Completion Criteria
Completion criteria are a set of performance indicators, which upon being met, will
demonstrate successful mine closure, and subsequently, allow for long-term responsibility of the
land to be transferred from the miner to the landowner. As outlined by the DMP and EPA (2015)
document Guidelines for Preparing Mine Closure Plans, development of interim completion
criteria should commence in the environmental assessment stage, with the interim completion
criteria refined during Proposal implementation based on additional data obtained.
The process for the development of completion criteria is illustrated by Figure 3-40.

Figure 3-40 Completion Criteria Development Flowchart. The development of completion criteria is
iterative whereby the interim completion criteria are refined during Proposal implementation through
incorporation of additional data and ongoing stakeholder consultation. Source: Adapted from Nichols
(2010).

The proposed interim completion criteria for the Proposal are identified by Table 3-16.
The proposed interim completion criteria have been proposed in a manner such that they are
directly measurable (e.g. percentages, angles, etc.), or alternatively, can be determined by
judgement of a competent professional for that field.
In development of the proposed interim completion criteria for the re-establishment of native
vegetation, MGM has had regard to the following:
(a) Constructed mining landforms will be structurally different to natural landforms as a
result of their different physical and chemical characteristics;
(b) Floral composition and structure on constructed mining landforms will be different to
natural landforms as a result of each species germination and regeneration
tendencies;
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(c) Separate completion criteria may be required for each domain to address the
differences in their physical and topographic characteristics; and
(d) Completion criteria should be developed over time based on the initial results of the
rehabilitation monitoring, consideration of appropriate reference sites, and an
improved understanding of physical and chemical characteristics of the constructed
landforms.
Consistent with the DMP and EPA (2015) Guidelines for Preparing Mine Closure Plans, and as
illustrated in Table 3-16, the proposed interim completion criteria will be refined during Proposal
implementation based on additional data obtained. The development of the final completion
criteria will include consultation with relevant stakeholders.

Table 3-16 Interim Completion Criteria for each domain.
DOMAIN

ASPECT

CLOSURE OBJECTIVE

COMPLETION CRITERIA

Mine pit

Public Safety

Land is physically
safe

o

Safety abandonment bunding installed as
per DMP (1997) guidelines to constrain
inadvertent access (if required)

Waste rock
landform

Landform
Stability

Landforms are
stable and erosion is
controlled

o

Construction to design criteria of 10-20m lifts,
150 batters, 10m berms with 50 backslope

o

Surface water drainage is effectively
managed

Soils

Soil profiles are
stable to support
native vegetation

o

Surface cover comprises 0.2m
topsoil/subsoil, rock/gravel for erosion
protection, and vegetation debris

Vegetation

Re-establish native
vegetation

o

Species richness >60% of reference sites

o

Plant density >60% of reference sites

o

Weed cover not greater than reference sites

Support
infrastructure

Sustainability

Landforms are safe,
stable, non-polluting

o

Surface water run-off from rehabilitated lands
do not result in off-site effects

Infrastructure

Infrastructure is
removed

o

Above-ground infrastructure is removed to
enable rehabilitation

Landform
Stability

Landforms are
stable and erosion is
controlled.

o

Landforms parts reflect pre-mining land
contours

o

Surface water drainage is effectively
managed

Soils

Soil profiles are
stable to support
native vegetation

o

Surface cover comprises 0.2m
topsoil/subsoil, rock/gravel for erosion
protection, and vegetation debris

Vegetation

Re-establish native
vegetation

o

Species richness >60% of reference sites

o

Plant density >60% of reference sites

o

Weed cover not greater than reference sites

o

Surface water run-off from rehabilitated lands
do not result in off-site effects

Sustainability

Landforms are safe,
stable, and nonpolluting

Risk Assessment
A risk assessment can assist in the identification and management of mine closure aspects.
Consistent with the approach outlined by DMP and EPA (2015), the Mine Closure Plan
incorporates a risk assessment to identify the key potential risks of mine closure. Following from
the risk assessment, environmental management actions/controls are identified so the potential
risks are minimised and controlled to an acceptable level.
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The potential mine closure risks for the Proposal have also been considered in context of the risk
assessment framework contained within the Mine Closure Plan. An assessment of the potential
mine closure risks for the Proposal using this risk assessment framework is provided in Appendix 8.
The risk assessment identifies that the Proposal presents a level of risk that is equivalent to, or less
than, the levels of risk that have previously been considered applicable for the approved mine
operations.
Following approval of the Proposal, the outcomes of this risk assessment can readily be
incorporated into a subsequent revision of the Mine Closure Plan.
Mine Closure Monitoring
Monitoring of mine closure is necessary to assist in determining whether the completion criteria
have been met. Monitoring for mine closure for the Proposal is currently expected to
commence from 2019 following the projected cessation of productive mining (mining
scheduled to commence from 2016).
It is anticipated that the monitoring requiring a single physical inspection (e.g. to confirm
removal of infrastructure) will be undertaken once during 2019. The monitoring in relation to
long-term outcomes (e.g. rehabilitation) is expected to commence from 2019 and continue for
approximately five years, to 2024; which reflects the schedule in which MGM considers the
completion criteria could potentially be met and compatible with, and preceded by, the
timeframes of Extension Hill deposit. The formal monitoring will be in addition to the operational
observations and records by MGM’s on-site environmental personnel during Proposal
implementation and progressive mine closure.
Monitoring by survey and botanical assessment will be undertaken by suitably qualified
personnel.
Monitoring by visual inspection will be undertaken by suitably qualified
environmental and/or geological personnel (as appropriate).
Where monitoring indicates that progress towards meeting the completion criteria is not
progressing as necessary, contingency actions will be implemented, which may include
additional civil earthworks, additional removal of infrastructure, additional revegetation works
and/or other corrective actions; with subsequent validation monitoring to then also be
implemented. Table 3-17 identifies the proposed monitoring methodology and monitoring
frequency.
Table 3-17 Mine Closure Monitoring. The proposed mine closure monitoring type and frequency used to
determine achievement of the completion criteria (based on Q3 2016 commencement of mining).
DOMAIN

COMPLETION CRITERIA

MONITORING

FREQUENCY

Safety abandonment bunding installed as per
DMP (1997) guidelines to prevent inadvertent
access

Survey

2019

o

Construction to design criteria of 10-20m lifts, 150
batters, 10m berms with 50 backslope

Survey

2019

o

Surface water drainage is effectively managed

o

Surface cover comprises 0.2m soil/subsoil,
rock/gravel for erosion protection, and
vegetation debris

Survey

2019

o

Species richness >60% of reference sites

o

Plant density >60% of reference sites

Botanical
Assessment

Every 2 years, 2020
to 2024

o

Weed cover not greater than reference sites

o

Surface water run-off from rehabilitated lands
do not result in off-site effects

Visual Inspection

2019, then every 2
years 2020 to 2024

Mine pit

o

Waste rock
landform
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MONITORING

FREQUENCY

Above-ground infrastructure is removed to
enable rehabilitation

Visual Inspection

2019

o

Landforms reflect pre-mining land contours

Survey

o

Surface water drainage is effectively managed

2019, then every 2
years 2020 to 2024

o

Surface cover comprises 0.2m soil/subsoil,
rock/gravel for erosion protection, and
vegetation debris

Survey

2019

o

Species richness >60% of reference sites

o

Plant density >60% of reference sites

Botanical
Assessment

Every 2 years 2020
to 2024

o

Weed cover not greater than reference sites

o

Surface water run-off from rehabilitated lands
do not result in off-site effects

Visual Inspection

2019, then every 2
years 2020 to 2024

Mine Closure Data
Various studies (such as flora and fauna surveys, geochemical characterisation, etc.; refer
Section 7 References) have been undertaken to support the assessment and development of
the Proposal. These studies provide a basis to understand the pre-mining environment, as well
as to develop criteria/indicators for mine closure.
As outlined by Section 1.3.1 Mine Pits, geochemical characterisation of the waste rock material
to be excavated from the mine pit within the area of Iron Hill has been characterised as nonsaline, non-acid forming and having a low potential for metalliferous drainage at mine closure
(SRK 2014). Similarly, the exposed walls of the completed mine pit is not considered to present
a risk of acid or metalliferous drainage. As outlined by Section 1.3.2 Waste Rock Landform and
Section 1.3.3 Support Infrastructure, characterisation of the soils of the Development Envelope
have identified the soils and subsoils as valuable rehabilitation materials, with a sufficient
volume of soil and subsoil materials expected to be available for the rehabilitation works
(Outback Ecology 2014). Soil and waste rock characterisation is discussed further in Soil and
Waste Rock Characterisation below.
As outlined by Section 3.1 Flora and Vegetation, various flora and vegetation studies have
been undertaken across the Mt Gibson Ranges and surrounds. The existing data on the flora
values will assist in the selection of appropriate reference sites.
Additional environmental works undertaken during implementation of the Proposal (e.g.
monitoring of the rehabilitation works) will further add to the data relevant to mine closure of
the Proposal.
All data relevant to mine closure is maintained by MGM in both hardcopy and digital formats
to enable retrieval by relevant mine personnel.
Additional data obtained during
implementation of the Proposal will be similarly be maintained to ensure access to relevant
personnel during mine closure.
Soil and Waste Rock Characterisation
As outlined by Section 1.3.1 Mine Pits, geochemical characterisation of the waste rock material
to be excavated from the mine pit at Iron Hill has been characterised as non-saline, non-acid
forming and having a low potential for metalliferous drainage at mine closure (SRK 2014).
Emerson aggregate test results found that the samples tested remained coherent in water and
did not swell (SRK 2014). The waste rock to be excavated from the mine pit on Iron Hill South
(equating to approximately 20% of the total waste rock volume of the Proposal) has not been
fully geochemically characterised, however geochemical characterisation has been
conducted on whole rock elements used in the evaluation of the ore mineralisation from both
proposed mine pits. All waste rock is expected to be consistent with the geochemical
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characterisation results presented in SRK (2014) as a result of the congruous geology through
the hills. As identified by Table 3-18, the measured geology of the waste rock within the area of
Iron Hill is generally consistent with the measured geology of the waste rock at Iron Hill South.
Accordingly, it is expected that the potential risk of acidic and/or metalliferous drainage for the
area of Iron Hill South will be equally low, and similarly, also manageable through the standard
co-mingling of waste rock. Understanding the geochemical characteristics of the waste rock
has assisted in the identification and planning of suitable management actions to ensure the
waste rock is handled and stored appropriately.
The physical properties of the waste rock whilst mining the Iron Hill Deposits is described in
Section 1.3.1 Mine Pits. The key outcomes of the Landloch (2012) investigations were for the
approved Extension Hill Waste Rock Landform to be covered with a 2:1 ratio of rock to topsoil
and the final batters having 18 degree slopes with no berms. As there is high confidence in the
waste rock to be derived from Iron Hill being similar to that at Extension Hill, these parameters
have been considered in the development of the final waste rock landform design and
rehabilitation techniques at the Iron Hill Deposits with the intent being to minimise erosion and
promote surface stability of the landform for successful rehabilitation. Furthermore, allowances
have been made providing greater confidence in rehabilitation outcomes, such as gentler 150
final batter slopes and the inclusion of 10 metre berms. The inclusion of these parameters will
further mitigate the potential for erosion, thereby promoting surface stability and rehabilitation.
See Section 1.3.2 Waste Rock Landform and Section 3.4.5 Environmental Management
Measures for further detail on the Waste Rock Landform design criteria.
The excavated waste rock will be disposed of in the waste rock landform. At mine closure, the
waste rock landform will be rehabilitated with native vegetation of local provenance.
Stockpiled rehabilitation materials (topsoil, subsoil and vegetation) will be returned to provide a
growth media for the rehabilitation works, and to assist with attaining a stable post-mining
landform for future land use. The proposed waste rock landform design will ensure the long
term stability of the landform and restore visual amenity.
Soil characterisation investigations indicate there will be sufficient surficial soil materials
available for rehabilitation of the waste rock landform (Outback Ecology 2014). Five landform
associations were identified within the Development Envelope; the characteristics of the soils
were classified within these landforms (Outback Ecology 2014). Both topsoils and subsoils (0.2
to 2m) were considered a valuable source of rehabilitation material, excluding the subsoils
from the ‘undulating hills’ landform (Outback Ecology 2014).
These topsoils (0 to 0.2m) were broadly characterised as:
(a) generally shallow;
(b) soil texture typically classed as ‘sandy clay loams’;
(c) generally contained a high percentage of coarse material (>2mm);
(d) predominantly weakly-to-moderately aggregated in structure;
(e) exhibited partial clay dispersion upon severe disturbance;
(f) not prone to hardsetting;
(g) ‘moderately rapid’ to ‘rapid’ drainage class;
(h) ‘low’ to ‘moderate’ water holding capacity;
(i)

moderately acidic pH;

(j)

non-saline;

(k) non-sodic; and
(l)

typically moderate concentrations of organic carbon and plant-available nutrients.

Subsoils (0.2 to 2m) were broadly characterised as:
(m) soil fraction typically classed as ‘sandy loams’;
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(n) generally contained a moderate percentage of coarse material;
(o) exhibited partial clay dispersion upon severe disturbance;
(p) generally not prone to hardsetting;
(q) ‘slow’ to ‘moderately slow’ drainage class;
(r) ‘low’ to ‘moderate’ water holding capacity;
(s) neutral pH;
(t) non-saline;
(u) non-sodic; and
(v) typically moderate concentrations of organic carbon and plant-available
nutrients.
Both the topsoil and subsoils were typically below the limit of reporting for the majority of metals
tested, with all samples and reported concentrations below the respective Ecological
Investigation Levels for all metals.
Further details from the SRK (2014) and Outback Ecology (2014) assessments can be sourced
directly from the cited reports, which are provided on the compact disc attached to this EIAPER document (refer Section 7 References).
Table 3-18 Waste Rock Geochemical Content - Iron Hill and Iron Hill South. For each measured
element the number of samples, range of sample results and mean concentration is identified. All
results are measured as percentage weight. The sample results (Mean %) for Iron Hill are generally
consistent with the sample results for Iron Hill South. Notes: 0.001%* = Limit of analytical reporting.
IRON HILL

IRON HILL SOUTH

Element

No. Samples

Range (%)

Mean (%)

No. Samples

Range (%)

Mean (%)

Arsenic
(as As2O3)

1456

0.001*-0.713

0.022

1085

0.001*-0.288

0.024

Cobalt
(as CoO)

1456

0.001*-0.079

0.018

1085

0.001*-0.078

0.010

Chromium
(as Cr2O3)

1456

0.001*-0.084

0.003

1085

0.001*-0.266

0.004

Copper
(as CuO)

1456

0.001*-0.139

0.014

1085

0.001*-0.062

0.011

Manganese
(as MnO)

1456

0.008-23.400

0.245

1085

0.007-2.768

0.118

Nickel
(as NiO)

1456

0.001*-0.148

0.002

1085

0.001*-0.184

0.006

Lead
(as PbO)

1456

0.001*-0.124

0.080

1085

0.001*-0.113

0.042

Sulphur
(S)

1456

0.001*-1.138

0.022

1085

0.001*-0.135

0.016

Zinc
(as ZnO)

1456

0.001*-0.022

0.006

1085

0.001*-0.022

0.005
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Monitoring Reference Sites
As outlined above, the proposed interim completion criteria will require the selection of
reference sites by which to measure the success of the types and rates of re-establishment and
composition of native vegetation. Appropriate reference sites will be identified during the first
year of the Proposal implementation, and will also be informed by the progression of the work
under the existing Mine Closure Plan for the mine operations at the Mt Gibson Ranges.
Financial Provision
MGM maintains financial provision for its mine closure costs as a liability on corporate accounts.
The financial provision calculations are based on established unit rate cost estimates provided
by industry third parties, and benchmarked against the rehabilitation costs outlined within the
Mining Rehabilitation Fund Act 2012 (WA).
Based on the unit rate costs outlined by the MGM Mine Closure Plan, the estimated mine
closure costs for the existing hematite mine operations at the Mt Gibson Ranges is
approximately A$3.9million. By applying these unit rate costs to the domains and area of the
Proposal, the mine closure cost for the Proposal is estimated at approximately A$2.8million.
Similarly, a financial provision for mine closure of the Proposal will be maintained on MGM’s
corporate accounts.

3.4.5

Environmental Management Measures

Mining operations at Mt Gibson Ranges are undertaken in accordance with MGM’s Environmental
Policy (MGM 2012; Appendix 2). The Environmental Policy outlines MGM’s overarching objectives of
environmental protection and continual improvement in environmental performance.
The
Environmental Policy is implemented through the existing Mine Closure Plan (MGM 2015a; Appendix 4),
which outlines the mine closure objectives and states the environmental management actions required
to actively control and manage the potential environmental effects of mine closure.
It is proposed that the Proposal will be incorporated within a future revision of Mt Gibson’s Mine Closure
Plan as the Proposal will continue hematite mining at Mt Gibson Ranges or a separate MCP developed
applying specifically to the Iron Hill Deposits. The mine pits and waste rock landform components can
be included as new domains, and the Support infrastructure component incorporated within existing
domains.
Incorporation of the Proposal within the future revision cycles of the Mine Closure Plan will have regard
to the aspects assessed above, being:
(a) Legal Obligations and Commitments;
(b) Stakeholder Consultation;
(c) Post-mining Land Use;
(d) Mine Closure Objectives;
(e) Mine Closure Actions and Implementation;
(f) Completion Criteria;
(g) Risk Assessment;
(h) Mine Closure Monitoring;
(i)

Mine Closure Data;

(j)

Further Investigations; and

(k) Financial Provision.
MGM proposes to implement the Mine Closure Plan; the implementation of the Mine Closure Plan will
be undertaken by MGM’s site-based environmental and operational personnel. A consolidation of
MGM’s commitments for the Proposal is contained in Section 5 Environmental Management Measures.
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Furthermore, it is possible to detail specific rehabilitation techniques for the proposal due to the large
body of knowledge available including:




successful rehabilitation of mining operations within similar environmental conditions and
settings to the proposal;
rehabilitation research and trials conducted at the approved Extension Hill mining operations;
and
the characterisation of soil and waste rock specifically in relation to the proposal (see Section
3.4.4 Assessment).

The specific rehabilitation techniques for disturbed areas including the Waste Rock Landform, in relation
to the proposal is described below. It should be noted current and further rehabilitation, research and
trials at the approved Extension Hill operations, will further inform rehabilitation and decommissioning
techniques specific to the proposal and as a result the techniques described below may be adapted.
Where possible, the clearing of vegetation and subsequent revegetation of disturbed land would be
undertaken progressively in accordance with these techniques.
Clearing of vegetation









Prior to clearing of vegetation and where possible, vegetative material of Darwinia masonii
would be collected for later propagation within areas subjected to revegetation including at
closure domains.
Weed hygiene practices would be followed to mitigate the potential for weeds to spread,
such as vehicle wash downs before and after clearing of vegetation. If soil and vegetation is
stripped from weed infested areas, this material would be separated from non-infested
material and disposed of within the Waste Rock Landform, at least 10m from the outer surface.
Vegetation, topsoil and subsoil would be cleared with the goal of reclaiming as much material
as possible, which in some areas may be naturally up to 2m in depth (Outback Ecology 2014).
Vegetation, topsoil and subsoil would be cleared together and stockpiled, thereby increasing
the vegetative matter within the material stored providing nutrients necessary for vegetative
growth.
Significant vegetation and floristic communities as identified by Section 3.1 Flora and
Vegetation to be demarcated to allow for the separate stockpiling of materials from those
communities.

Storage of Soils








Stripped soils and vegetation would be stored no higher than three metres in accordance with
standard industry practice to maintain biological activity of the material.
The short time frame of mining operations being two to three years is an advantage; in this
case, rates of floral biodiversity would be enhanced due to the almost direct return of soil to
restoration areas (BGPA 2015). However, where necessary in the interim, topsoil stockpiles may
be seeded with a ‘cover crop’ to maintain biological activity and soil nutrients.
An inventory of stockpiles would be maintained regarding the status, quality and volume of
material available for rehabilitation. This would also include information regarding the presence
of weeds, testing for soil nutrients and physical parameters such as pH and salinity.
Drainage controls such as silt fences, berms or windrows installed around the perimeter of
stockpiled material to contain the material during rainfall events.
Stockpiles would be signposted and maintained to be weed free.

Collection and Storage of Native Seed




During the course of operations, native seed would be collected with the initial efforts focused
on targeting species from the Floristic types / Vegetation units adjacent to the proposal area
identified in Section 3.1 Flora and Vegetation.
Seed would be stored under appropriate conditions to maintain viability, with seed viability
testing conducted periodically informing the quality of stored seed.

160

Mt Gibson Range Mine Operations - Iron Hill Deposits
Environmental Impact Assessment

Mount Gibson Mining Limited
November 2015

Rehabilitation of Infrastructure Support Areas








Following the removal of infrastructure, the support areas would be inspected for potential
contamination of soils by chemicals (such as hydrocarbons) with contaminated material
removed and treated.
The rehabilitation materials stored (subsoil, topsoil, vegetation) would be spread with sufficient
cover applied which allows for the regrowth of vegetation.
The area would then be ripped with a triple tyne on contour and rip lines, vegetative material
such as logs and rocks placed for water control and habitat, and the area seeded as required
(if the natural seed bank does not provide adequate germination and establishment of native
vegetation).
Subject to an approved translocation proposal, Darwinia masonii may be re-established in the
area using methodology described within section 3.1 Flora and Vegetation.
The re-establishment of native species will be further informed through rehabilitation and trials
conducted at the approved Extension Hill operations.

Rehabilitation of Waste Rock Landform









the waste rock landform would be typically composed of the following elements and
dimensions for the purpose of controlling surface water and providing landform stability:
o 10 to 20m lifts;
o Final batters of no more than 150;
o 10m wide and 50 backsloping berms; and
o Upper level of landform backsloped 50 forming a concave shape with crest bunding
around the perimeter.
Following the shaping of the landform, a competent rock and soil mixture with a typical ratio
(in the order of 2:1) would be spread across the landform.
The landform would then be deep ripped on contour with a triple tyne and rip lines 0.3m apart.
The cover material would be seeded with native seed collected during the course of
operations as required (if the natural seed bank does not provide adequate germination and
establishment of native vegetation) and baffles such as logs and rocks placed to further
control surface water flows and establish habitat.
Subject to an approved translocation proposal, Darwinia masonii may be re-established in the
area using methodology described within section 3.1 Flora and Vegetation.
The re-establishment of native species will be further informed through rehabilitation and trials
conducted at the approved Extension Hill operations.

3.4.6

Conclusion

As outlined by EPA (2014a, 2015a), the key integrating factors applicable to the assessment of the
Proposal include ‘Rehabilitation and Decommissioning’.
The environmental effects of the Proposal to the preliminary key environmental factor of ‘Rehabilitation
and Decommissioning’ can be appropriately managed through the implementation of MGM’s Mine
Closure Plan (MGM 2015a; Appendix 4). The Mine Closure Plan has been prepared in accordance with
the DMP and EPA (2011) document Guidelines for Preparing Mine Closure Plans, and has previously
been submitted for assessment and approval to DMP. The EPA’s objectives for the key integrating
factor of ‘Rehabilitation and Decommissioning’ can be met, with the Proposal to be closed
rehabilitated consistent with agreed outcomes.
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3.5 Offsets
3.5.1

Context

Section 3.5 Offsets provides an assessment of the applicability of environmental offsets for the Proposal
in regard to the key preliminary integrating factor of ‘Offsets’.

3.5.2

EPA Objective

The EPA’s objective for the key preliminary integrating factor of ‘Offsets’ is:
“To counterbalance any significant residual environmental impacts or uncertainty through the
application of offsets” (EPA 2015b).

3.5.3

Legislation and Guidelines

Legislation, guidelines, standards and approvals relevant to the key integrating factor of ‘Offsets’ and
to the Proposal include:
(a) Environmental Protection Act 1986 (WA)
(b) WA Environmental Offsets Policy (Government of Western Australia 2011)
(c) WA Environmental Offsets Guidelines (Government of Western Australia 2014)
(d) EPA Environmental Protection Bulletin 1: Environmental Offsets (EPA 2014c)

3.5.4

Assessment

Existing Offset Program for Declared Rare Flora
Conditions 6 and 7 of MS 753 for the existing approved mine operations at the Mt Gibson Ranges
required the implementation of an offsets program involving extensive research of the rare flora
species, Darwinia masonii and Lepidosperma gibsonii. The outcomes of management, rehabilitation
and restoration of Darwinia masonii and Lepidosperma gibsonii are outlined within various reports,
including EnPeritus (2014, 2015), BGPA (2010), DPaW (2014d, 2014e), Verterra Ecological Engineering
(2015) and Ruoss (2013).
EnPeritus (2014) completed an audit of the Darwinia masonii research program (BGPA 2010),
comparing it against the original program implemented to address certain requirements of MS753. The
independent audit report showed significant compliance and aspects of the research program that
might be further applied to the practical application of techniques to Darwinia masonii in ongoing
restoration or translocation programs.
EnPeritus (2015) also undertook an analysis of the overall offsets program; an independent review of
BGPA (2010), DEC (2008b) and Ruoss (2013) was completed to extract information to inform
applications for managing Darwinia masonii recovery. The initial focus was on Darwinia masonii, as
additional surveys have resulted in a higher abundance of Lepidosperma gibsonii than previously
known (DPaW, 2014f). The analysis by EnPeritus (2015) informed the content of the Darwinia masonii
recovery plan and restoration program (MGM and EHPL 2014a) and recommended Darwinia masonii
plant husbandry actions necessary to accomplish recovery outcomes to maintain or optimise the
species abundance and genetic diversity. Specifically, the analysis included:
(a) An assessment of the practical implications of outcomes from the research program
(BGPA 2010), with the information used to inform the restoration program;
(b) Identification of propagation methods and factors influencing the identification of areas
of suitable habitat and long term establishment success;
(c) Recommendations for a restoration program in the short-term and long-term, with a
priority rating assigned to each recommendation; and

162

Mt Gibson Range Mine Operations - Iron Hill Deposits
Environmental Impact Assessment

Mount Gibson Mining Limited
November 2015

(d) Assessment of compliance in part or in full with the Darwinia masonii conditions of MS 753
and EPBC 2005/2381.
EnPeritus (2015) examined methods of propagation, areas of suitable habitat and plant establishment /
husbandry. An overview of available re-establishment and translocation techniques, based on previous
research results and observations, is shown in Table 3-22.
DPaW (2014b, 2014e) has written Darwinia masonii and Lepidosperma gibsonii review papers, detailing
the research undertaken to date, a review of the recovery and management actions implemented,
and recommendations on priority actions to be implemented over the next five years.
BGPA (2010) summarised the outcomes of the Darwinia masonii and Lepidosperma gibsonii
conservation, restoration, translocation and research programs between May 2007 and June 2010.
Whilst the likelihood of re-establishing many other DRF taxa may generally be considered low, by
contrast, the evidence available to date suggests the likelihood of re-establishing the Darwinia masonii
taxon to be good. As outlined by BGPA (2010), Darwinia masonii have been successfully re-established
within the Mt Gibson Ranges through rehabilitation trials using green-stock cuttings. The successful
propagation of Darwinia masonii from cuttings translocated to the field environment within watered
plots currently averages approximately 81% survival, of which approximately 90% of measured
individuals have been recorded as reproductive. Further, the ability of Darwinia masonii to re-establish
from soil-stored seed within disturbed areas has also been demonstrated within exploration access
tracks and drilling pads, and within topsoil storage areas. A section 23F application (Permit to take
Declared Rare Flora) by MGM and EHPL under the WC Act has been approved (permit no. 28-1516),
allowing the collection of cuttings and seeds from Darwinia masonii, to meet commitments of the
species recovery plan.
A review of the BGPA (2010) genetics results by Verterra Ecological Engineering (2015) has been
undertaken to inform the restoration of Darwinia masonii and Lepidosperma gibsonii through the
Darwinia masonii Recovery Plan (MGM & EHPL 2014a) and the Lepidosperma gibsonii Recovery Plan
(MGM & EHPL 2014b). As Darwinia masonii exhibits weak genetic divergence, the recommended
conservation strategy is to capture a large number of plants for one or two TPFL’s, rather than collecting
plants from a number of the different hilltop populations. Plants should be collected from the
populations that display the highest within-population genetic diversity (Verterra 2015). Similar to
Darwinia masonii, a conservation strategy proposed for Lepidosperma gibsonii would aim to capture a
large number of plants for one or two populations, rather than collecting plants from a number of
different populations.
Application of Offsets to the Proposal
The Environmental Offsets Template (as per Government of Western Australia 2014) has been
completed and is included in Appendix 9. The Commonwealth offsets calculator has also been applied
as per Environment Protection & Biodiversity Conservation Act 1999 Environmental Offsets Policy (DoE
2012). The input and summary of that calculation is provided in Table 3-20 and the summary output is
provided in Table 3-21.
As outlined by Section 3.1 Flora and Vegetation, for the preliminary key environmental factor of ‘Flora
and Vegetation’, the Proposal will remove native vegetation that also contains a proportion of the
population of the Rare Flora taxon Darwinia masonii, thereby reducing by six percent the abundance
of the taxon by approximately 17% to 22%. That is, 78% of the known records will remain undisturbed as
individuals in the wild. Whilst the Proposal would not change the threatened taxa category ranking for
Darwinia masonii under the IUCN (2012a) criteria, the environmental effect of the Proposal to Darwinia
masonii may be a residual environmental effect that requires consideration of environmental offsets.
Darwinia masonii specimens that would be taken inhabit the Iron Hill ridgetop and some slope areas
within the proposed Development Envelope; a distance that in completely coincident with a linear
length of ridgetops of approximately 12% of the Mt Gibson Ranges.
The Proposal is not expected to result in a significant residual effect to other flora values with respect to
the preliminary key environmental factor of ‘Flora and Vegetation’. The Darwinia masonii individuals
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occupy natural habitat that is vegetated ironstone ridge and slopes; accounting for a reduction in the
abundance and area of habitation of Darwinia masonii also accounts concurrently for areas of
cleared native vegetation. Government of Western Australia (2014) identifies that offsets are only
applied where “a significant risk that the impact was likely to occur and there was likely to be a
significant consequence”. Whilst the other flora values of the Mt Gibson Ranges includes flora taxa of
conservation significance and native vegetation (including the Rare Flora taxon Lepidosperma
gibsonii), the environmental effect to these other flora values is not expected to be environmentally
significant (i.e. not of “significant consequence”). Accordingly, consideration of the key integrating
factor of ‘Offsets’ relative to other flora values is not necessary.
As outlined by Section 3.2 Fauna, the Proposal is not expected to result in a significant residual effect to
fauna values with respect to the preliminary key environmental factors of ‘Terrestrial Fauna’ and
‘Subterranean Fauna’. Government of Western Australia (2014) identifies that offsets are only applied
where “a significant risk that the impact was likely to occur and there was likely to be a significant
consequence”. Whilst the fauna values of the Mt Gibson Ranges includes records of fauna taxa of
conservation significance (including the Specially Protected Fauna taxa Idiosoma nigrum, Leipoa
ocellata, Cacatua leadbeateri and Falco peregrinus), the environmental effect to these fauna species
and habitat is not expected to be environmentally significant (i.e. not of “significant consequence”).
Accordingly, consideration of the key integrating factor of ‘Offsets’ relative to fauna values is not
necessary.
As outlined by Section 3.3 Landforms, the Proposal is not expected to result in a significant residual
effect to landform/landscape values with respect to the preliminary key environmental factor of
‘Landforms’. Changes to ridgetops and slopes occur in areas for which an offset is proposed due to
the residual impact to Darwinia masonii. Government of Western Australia (2014) identifies that offsets
are only applied where “a significant risk that the impact was likely to occur and there was likely to be
a significant consequence”. Accordingly, consideration of the key integrating factor of ‘Offsets’
relative to landform/landscape values is not necessary.
As outlined by Section 3.4 Mine Closure, the Proposal is not expected to result in a significant residual
effect from mine closure with respect to the key integrating factor of ‘Rehabilitation and
Decommissioning’. Government of Western Australia (2014) identifies that offsets are only applied
where “a significant risk that the impact was likely to occur and there was likely to be a significant
consequence”. Accordingly, consideration of the key integrating factor of ‘Offsets’ relative to mine
closure is not necessary.
MGM proposes to manage the direct and potential indirect environmental effects of the Proposal in
accordance with an Environmental Management Plan. The potential environmental impacts due to
the implementation of the Proposal, the mitigation and management measures proposed and an
assessment of the significant residual impact (and therefore the necessity of offsets) is summarised for
each preliminary factor in Table 3-19.
Table 3-19 Summary of the significant residual impacts to preliminary factors due to the implementation of the
Proposal

PRELIMINARY
FACTOR
Flora and
Vegetation
DRF - Darwinia
masonii

ENVIRONMENTAL EFFECT

MITIGATION MEASURES

Removal of 1,327 individuals
from known population of
22,667 individuals

Impacts to this species minimised by reducing the
spatial area of the Proposal, by utilising the existing
infrastructure and facilities at the approved mining
operation at Mt Gibson Ranges.

Cumulative impact will be
increased by 6% to 22% of
recorded abundance

SIGNIFICANT
RESIDUAL
IMPACT/ OFFSET
PROPOSED?
Yes

Restoration through implementation of the
Darwinia masonii Recovery Plan specifically using
relevant TPFL stock as a direct offset. Actions aim
to re-establish and aid in the recovery of the taxon.
The indirect offset accounts for the ongoing

164

Mt Gibson Range Mine Operations - Iron Hill Deposits
Environmental Impact Assessment

PRELIMINARY
FACTOR

ENVIRONMENTAL EFFECT

Mount Gibson Mining Limited
November 2015

MITIGATION MEASURES

SIGNIFICANT
RESIDUAL
IMPACT/ OFFSET
PROPOSED?

implementation of the recovery plan.
Flora and
Vegetation
DRF Lepidosperma
gibsonii

Removal of 860 individuals
from a population of 60,000
to 70,000 individuals
Cumulative impact will be
increased by 1% to 16% of
estimated abundance
(based on lower 60,000
total population)

Flora and
Vegetation

Removal of 99ha from
known area of 2,732 ha

Mount Gibson
Range vegetation
complexes
(banded
ironstone
formation) PEC

Cumulative impact will be
increased by 4% to 24% of
mapped area.

Impacts to species minimised by reducing the
spatial area of the Proposal, by utilising the existing
infrastructure and facilities at the approved mining
operation at Mt Gibson Ranges.

No**

Restoration through implementation of the
Lepidosperma gibsonii Recovery Plan. Actions aim
to aid in the recovery of the taxon, as needed. An
indirect offset (entrained by DRF – Darwinia
masonii) also accounts for the ongoing
implementation of species recovery plans by
DPaW.
Impacts within the PEC boundary minimised by
reducing the spatial area of the Proposal, by
utilising the existing infrastructure and facilities at
the approved mining operation at Mt Gibson
Ranges.

No

Rehabilitation of areas of the PEC within the waste
rock landform and support infrastructure domains
and management of the pit domain in
accordance with the Mine Closure Plan.
An indirect offset (entrained by DRF Darwinia
masonii) also coincides with the effect on the
ironstone ridge and slopes.

Flora and
Vegetation/
Terrestrial Fauna
Habitat
Vegetation
Clearing

Terrestrial Fauna
Threatened
species - Shieldbacked Trapdoor
Spider (Idiosoma
nigrum)
Terrestrial Fauna
Threatened
species Malleefowl
(Leipoa ocellata)

Removal of 103 ha of native
vegetation considered to
be in Good or better
condition, including fauna
habitat,
Cumulative impact will be
increased by 1% to 19% of
total mapped vegetated
area of 7,658ha^ on and
around the Mt Gibson
Ranges (ATA 2006c)

Impacts to vegetation/fauna habitat minimised by
reducing the spatial area of the Proposal, by
utilising the existing infrastructure and facilities at
the approved mining operation at Mt Gibson
Ranges.

No**

Rehabilitation of variety of vegetation types in
accordance with the Mine Closure Plan.

The Proposal will result in the
clearing of 22 known I.
nigrum burrows and 69ha of
potential habitat

Impacts minimised by reducing the spatial area of
the Proposal, by utilising the existing infrastructure
and facilities at the approved mining operation at
Mt Gibson Ranges.

Removal of five inactive
Leipoa ocellata nest
mounds and 16ha of
potential habitat.

Impacts minimised by reducing the spatial area of
the Proposal, by utilising the existing infrastructure
and facilities at the approved mining operation at
Mt Gibson Ranges.

No

Rehabilitation of a variety of habitats in
accordance with the Mine Closure Plan.
No

Implementation of the Malleefowl Management
Plan and the Environmental Management Plan.
Rehabilitation of a variety of habitats in
accordance with the Mine Closure Plan.

Terrestrial Fauna
Threatened
species - Major

Removal of 50ha of
potential habitat

Impacts to habitat minimised by reducing the
spatial area of the Proposal, by utilising the existing
infrastructure and facilities at the approved mining
operation at Mt Gibson Ranges.

No
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MITIGATION MEASURES

SIGNIFICANT
RESIDUAL
IMPACT/ OFFSET
PROPOSED?

Rehabilitation of a variety of habitats in
accordance with the Mine Closure Plan.

Removal of 103ha of
potential habitat

Impacts to habitat minimised by reducing the
spatial area of the Proposal, by utilising the existing
in infrastructure and facilities at the approved
mining operation at Mt Gibson Ranges.

No

Rehabilitation of a variety of habitats in
accordance with Mine Closure Plan.
Removal of individuals and
20ha of potential habitat,
from 735 ha of potential
habitat across the Mt
Gibson Ranges (including
Extension Hill)

Impacts to potential habitat minimised by reducing
the spatial area of the Proposal; the extent of
ground excavations has been limited to the Iron Hill
deposits.

No

Impacts to landforms minimised by reducing the
spatial area of the Proposal, by utilising the existing
infrastructure and facilities at the approved mining
operation at Mt Gibson Ranges.

No**

Cumulative impact will be
increased by 3% to 10% of
available area
Landforms
Landforms of the
Mt Gibson Range

107 ha of landform
removed, from known area
of 2,732 ha*
Cumulative impact will be
increased by 4% to 24%
Mine pits will not be
backfilled at closure.

Rehabilitation and
Decommissioning

N/A

Rehabilitation of waste rock landform and support
infrastructure domains in accordance with the
Mine Closure Plan. An indirect offset (entrained by
DRF Darwinia masonii) also coincides with the
permanent effect on the ironstone ridge and
slopes.
Rehabilitation and Decommissioning will be in
accordance with the Mine Closure Plan.

No

Rehabilitation will be undertaken at the waste rock
landform and support infrastructure domains.
Hydrological
Processes

Low volume of
groundwater extracted

Impacts to hydrological processes will be avoided
by mining above the level of the water table.

No

Groundwater abstraction will be undertaken in
accordance with Groundwater Licence
GWL166067 (DoW 2013) regulated by DoW under
the Rights in Water and Irrigation Act 1914 (WA).
Heritage

Potential to disturb DAA
‘other heritage places’
records 25293 ‘Extension
Hill’

Ground disturbance managed under the
Aboriginal Heritage Act 1972 (WA). An application
for consent under s18 for part of the Development
Envelope has been submitted in March 2015.

No

On-going consultation will be undertaken with the
DAA and Traditional Owners.
^From a total mapped area of 7,658ha (mapped by Bennett (2000) and ATA (2006c)) within the Mt Gibson Ranges and
surrounds. *The extent of the landform is being defined for the purpose of this assessment by the mapped boundary of the
‘Mount Gibson Range vegetation complexes (banded ironstone formation)’ PEC. ** These factors do not separately
warrant an offset for the quantum of residual impact, but an indirect offset is offered for Darwinia masonii (which is highly
correlated with the occurrence of ironstone geology and other vegetation and, in these areas, species recovery of
Lepidosperma gibsonii)
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Darwinia masonii Offsets Framework
The approved mine operations at the Mt Gibson Ranges are subject to an existing environmental
offsets framework for Darwinia masonii established through the Statement 753 approval (WA Minister for
Environment 2007). Condition 6 of the Statement 753 approval requires contributions towards the
preparation and implementation of research and recovery plans for Darwinia masonii. Condition 16 of
the Statement 753 approval requires contributions towards research and management of Darwinia
masonii during mining.
Consistent with Policy Statement 44 Wildlife Management Programs (CALM 1992), the management of
Darwinia masonii is coordinated through species recovery plans. A Darwinia masonii Interim Recovery
Plan (DEC 2008b) has previously been prepared and implemented, with this document to be
superseded by the Darwinia masonii Recovery Plan (MGM & EHPL 2014a). The implementation of the
Darwinia masonii Recovery Plan will continue to be coordinated by DPaW (in accordance with CALM
1992 and associated responsibilities under the Wildlife Conservation Act 1950 (WA)), with MGM and
EHPL making both operational and financial contributions towards its implementation (such as through
on-site environmental monitoring and land management actions).
The Darwinia masonii Interim Recovery Plan and the Darwinia masonii Recovery Plan (MGM & EHPL
2014a) include the key components of:
(a) Research on Darwinia masonii, including population genetics, population structure, and
restoration ecology;
(b) Monitoring the number of individuals, health and reproductive success of Darwinia
masonii;
(c) Management of the factors that may affect the health of the Darwinia masonii
population, such as fire and grazing; and
(d) Re-establishment and/or translocation of Darwinia masonii individuals within the Mt Gibson
Ranges.
To date, a significant proportion of the research component of offsets funding has been completed
(for example, refer to BGPA 2010). An audit conducted by EnPeritus (2014) provides an independent
report on the status of research and recovery plan actions in relation to the existing operations
approved by MS753. The site operational rare plant monitoring component is ongoing (for example,
refer to MBS 2014a, 2014b, 2015; Astron 2014). The management component also remains ongoing in
accordance with the management actions outlined within the EMP (Appendix 3).
For the
translocation/restoration component, small-scale translocation trials have demonstrated successful
establishment of Darwinia masonii (refer to Figure 3-10 in Section 3.1 Flora and Vegetation). The work of
EnPeritus (2015) provides an independent report that outlines key actions and informs plans for species
restoration and rehabilitation at the Mount Gibson Ranges mining operations in the future.
The next key actions for implementation of Darwinia masonii recovery plans will be to continue to
establish new individuals and maintain genetic diversity of Darwinia masonii stock. The success of the
previous Darwinia masonii translocation trials (BGPA 2010), together with the growth of cuttings at
nursery (see Figure 3-41) and evidence of Darwinia masonii colonising disturbed land, provides high
confidence as to the ability to translocate Darwinia masonii at the Mt Gibson Ranges. To support
further progress with key actions, in August 2015, DPaW issued MGM with a Permit (no. 28-1516) to take
plant material for propagation purposes in order to continue and extend the species recovery
program.

167

Mt Gibson Range Mine Operations - Iron Hill Deposits
Environmental Impact Assessment

Mount Gibson Mining Limited
November 2015

Figure 3-41: Selection of Darwinia masonii specimens taken from the wild under DPaW permit from Extension
Hill stock (TPFL#2). Note growth and flowering states of specimens. Held at Nuts about Natives nursery.
Photo: B.Croxford 2015.
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Table 3-20 DoE (2012) Offset calculator input figures and summary of tangible improvement to environmental values.

OFFSET CALCULATOR
ATTRIBUTE

OFFSET CALCULATOR
INPUT

Time horizon (years)

5

Start habitat quality
value (%)

0

Future habitat quality
value without offset
(%)

0

Future habitat quality
value with offset (%)

1,700

Raw gain

1,700

Confidence in result
(%)
Adjusted gain

81

JUSTIFICATION
In a previous planting trial of translocated plants (propagated from cuttings in nursery conditions, watered over their first
two summers post-translocation and fenced), 50% of the plants reached sexual maturity (flowering) after 18 months
(DEC 2008) and all had tripled in size in the first 18 months after they were planted (MGX and EHPL 2014). Offset
translocations will occur within the first year of project implementation and continue post mining for the mining
operations rehabilitation period. Five years is adequate and reasonable time in which the benefits to the species from
the recovery program (translocation and/or seedings) will be positively recognised, or be continued in time should
results not demonstrate meeting closure criteria targets.
No D. masonii individuals will be present in the area prior to translocation or seeding, giving a start habitat quality value
of 0%. The sites chosen for translocation will meet the habitat requirements determined by the distribution modelling
undertaken by BGPA (2010). This model indicates a broad habitat preference for iron rich gravelly loams situated on
ridges and slopes (BGPA 2010). Sites with these characteristics had a higher success rate during a previous translocation
trial (EnPeritus 2014).
D. masonii is unlikely to naturally rapidly recolonise large areas of cleared land; although natural recruitment observed
post-fire resulted in up to 3.2 seedlings per pre-fire adult, 90% of seedlings died over their first summer (DEC 2008). Interfire seedling recruitment is rare (DEC 2008). D. masonii is unlikely to naturally colonise areas where the plant has not
been previously located.
A minimum of 1,700 plants will be directly translocated as an offset. These will be derived from greenstock collected
from Iron Hill and Iron Hill South parents prior to clearing. Additionally, seeds from parent plants within the Proposal area
will be collected prior to clearing (the rate of seed strike, germination and seedling/juvenile survival is not yet well
known; however many thousands of flowering individuals may arise)
In a previous study of water-supplemented translocated plants (propagated from cuttings in nursery conditions,
returned to field; watered over first two summers post-translocation) had resulted in a survival rate of over 81% after nine
years post translocation (MGX and EHPL 2014). The knowledge gained from the habitat modelling and translocation
trials (BGPA 2010) will assist in identifying suitable habitat and increasing the survival rates of the translocated D. masonii
(MGX and EHPL 2014).

1,377

Net Present Value

1,363

% of Residual Impact
offset

102.7

The number of individuals that grow to flower and produce seed in the field can be routinely supplemented if needed
by additional greenstock cuttings held at nursery ie. should monitoring show less than 80% survival additional genetic
stock can be recovered into other translocated plots (which may potentially require additional time to meet the time
horizon for closure)
Agreement may be made to attain a much higher % offset by increasing the number of ‘clones’ produced at nursery
and recovered into the field upon translocation. In addition, this number will only increase upon re-establishment of
specimens from seeding on associated rehabilitated lands during mining and waste rock landforms upon mine closure.
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Table 3-21 DoE (2012) Offset calculator summary of Output.
Summary
Protected
attributes

matter

Quantum
impact

of

Net
present
value of offset

% of impact
offset

Direct
adequate?

offset

Cost ($)

i

Summary characteristics

Direct offset
($)

Other compensatory
measures ($)

Total ($)

Birth rate

0

$0.00

$0.00

Mortality rate

0

$0.00

$0.00

Number of individuals

1327

Number of features

0

$0.00

$0.00

Condition of habitat

0

$0.00

$0.00

Area of habitat

0

$0.00

$0.00

Area of community

0

$0.00

$0.00

1363

102.74%

Yes

$300,000.00

$300,000.00

N/A

N/A

$300,000.00

$300,000.00
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Proposed Offsets
For consistency, it is appropriate to offset the effect of the Proposal by applying the environmental
offsets framework established for Darwinia masonii. In this context, the agreed environmental offsets
framework could continue1 in an advanced specific form and be applied as a direct offset to the stock
coincident with the Proposal, as it extends the operational-life of the hematite ore mining operations.
The implementation of environmental offsets for the Proposal can be expected to further the previous
contributions toward the monitoring, management and overall re-establishment of Darwinia masonii at
the Mt Gibson Ranges. The environmental offsets for the Proposal would build upon the knowledge
base and be in addition to the environmental offsets for the Statement 753 (based on mining at
Extension Hill and Extension Hill North), as it would be a separate approval.
Specifically, the environmental offsets relevant to the residual effect of the Proposal to Darwinia masonii
to be made by MGM would comprise those in Table 3-20 to provide:
(a) Direct offset: Re-establishment and/or translocation of Darwinia masonii individuals and
their monitoring across the Mt Gibson Ranges ($300,000 in total, over a period of mining
and then post-mining for a total duration of five years); and
(b) Indirect offset: Ongoing financial contribution to DPaW to coordinate the management of
Darwinia masonii and contribute towards the implementation of the Darwinia masonii
Recovery Plan across the Mt Gibson Ranges ($220,000 in total, over two years of mining).
An appropriate framework from MS753 exists to build upon the previous research and management of
the Darwinia masonii taxon. The next phase seeks to establish genetic stock of individuals of Darwinia
masonii to offset the individuals removed by the approved and proposed mining operations (see Figure
3-42). In this context, the EPA’s objectives for the key integrating factor of ‘Offsets’ can be met, with
the proposed environmental offsets seeking to counterbalance the residual environmental effect of the
Proposal to the Darwinia masonii taxon.
As demonstrated by Table 3-21, proposed direct offsets would result in a tangible improvement to
environmental values with more than 100% offset of the residual impact on D.masonii which would reestablished (102.7%) in its known and predicted habitat and by doing so would enhance restoration of
flora values. Also, the offsets proposed exceed the output from the DoE (2012) calculator with the total
value of the offsets set at A$520, 000 (A$220,000 above the direct offset value). For the purpose of DoE
(2012, item (a) is defined as a direct offset, whilst item (b) is defined as an ‘other’ compensatory
measure. The ‘other’ compensatory measure, well above the direct offset value, can also be
interpreted to account for other aspects of environmental impacts correlated to clearing of Darwinia
masonii on ironstone ridges and slopes.

It is anticipated that, following the completion of the approved hematite ore mining operations under Statement
753, the environmental offsets required by the Statement 753 approval would be suspended until such time as the
approved magnetite ore mining operations under the Statement 753 approval commence. This Proposal will have
the effect of extending the immediate term of the indirect offset by 2 years, and will be in addition to any financial
contributions prescribed under the Statement 753 approval, and so the environmental offsets framework would
continue.
1
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Figure 3-42: Selection of Darwinia masonii taken from the wild by DPaW licence from Iron Hill and Iron Hill
South stock (TPFL#1 & 8). Specimens held at Nuts about Natives nursery as of 8 October 2015. Photo:
B.Croxford 2015

Table 3-22 - Summary of key options for Darwinia masonii restoration using certain propagation methods and
timelines for implementation. Source: EnPeritus (2015). Traffic lights based on past research findings and likely
benefit of method based on current knowledge.
Propagation method

Relative
rating

Preparation Timeframe

Factors Influencing
Timeframe

Short

Med

Long

Seed

Seed pre-treatments, collecting
sufficient seed

Vegetative propagation of
cuttings as tranlocatees

Growing season, nursery resources
and success; timeframe for growth
to reproduction.

Soil seed bank

Site preparation, weather
conditions, volume of topsoil

Translocating juvenile
plants

Suitable equipment and personnel
to dig plants out of the ground **

Translocating adult plants

Suitable equipment to dig plants
out of rocks before pre-stripping

**Note: in 2015 juvenile Darwinia masonii were successfully translocated in 2015. See Figure 3-12.
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Alignment to Policy and Governance Arrangements
The proposed environmental offsets align to the WA Environmental Offsets Policy (Government of
Western Australia 2011), in that the environmental offsets framework established for Darwinia masonii
seeks to achieve a combination of defined research outcomes to provide knowledge, and following,
continuing on-ground management following the research outcomes (i.e. an adaptive management
approach).
The proposed environmental offsets also align to Policy Statement 44 Wildlife Management Programs
(CALM 1992), in that DPaW will continue to retain overall responsibility for the coordination of Rare Flora
through the Recovery Plan processes managed in accordance with the Wildlife Conservation Act 1950
(WA), and with MGM contributing financial resources as a non-Government funding source.
Reporting and Monitoring
A monitoring program to measure the tangible benefits and progress against achieving the offsets
program is described below for inter-related aspects of the program:
(a)

Re-establishment and/or translocation of Darwinia masonii individuals across the Mt
Gibson Ranges (over the period of mining and then post-mining for a total duration of five
years):
o

(b)

Ongoing financial contribution to DPaW to contribute towards the implementation of the
Darwinia masonii Recovery Plan across the Mt Gibson Ranges (over two years of mining).
o

(c)

For the re-established (by seeds) or translocated individuals (by cuttings), a range
of monitoring parameters would be implemented in accordance with species
recovery plans. This may include pre and post summer survivorship, annual health
monitoring utilising similar methods to that of the Darwinia masonii Species
Recovery Plan, annual survey for individuals that are flowering and/or producing
seed and annual photographic visual monitoring of Darwinia masonii at
translocation sites. Reporting on monitoring findings would be by MGM to DPaW
in relation to any approved ‘Licence to Take Rare Flora’ and approved
Translocation Proposal(s).

Monitoring of actions as per the Darwinia masonii Recovery Plan and annual
reporting of progress and findings in DPaW Annual Review Papers.

Annual plant condition monitoring of wild individual Darwinia masonii specifically on parts
of Iron Hill and at other Mt Gibson Ranges fixed monitoring sites; health and reproduction
of Darwinia masonii ($50,000 in total, before and then over two years of mining1);
o

This is a continuation of the existing monitoring program under the approved
MGM and EHPL (2008) Environmental Management Plan and continue to be
implemented as per the Iron Hill Deposits Environmental Management Plan
(Appendix 3).

o

Reporting would be by standalone technical report by specialist consultant to
MGM and evidence of impacts may be addressed by making supplementary
actions in (a) or (b) above.

1 If

an indirect effect to Darwinia masonii by the Proposal is detected, the monitoring of affected Darwinia masonii in
the vicinity of the Proposal would continue post-mining.
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Risk Management
The proposed environmental offset component for the monitoring of the abundance, health and
reproductive success of Darwinia masonii across the Mt Gibson Ranges is not expected to present any
risks. Monitoring procedures for Darwinia masonii have previously been established for the approved
mine operations, with the proposed annual monitoring for the Proposal forming a temporal extension to
the existing monitoring program.
The proposed environmental offset component for the re-establishment and/or translocation of
Darwinia masonii individuals at the Mt Gibson Ranges can be expected to present a degree of risk in
terms of the survivorship of the translocated individuals. This potential risk is considered to be low as a
result of MGM’s previous success in establishment of Darwinia masonii through translocation, as well as
from evidence of natural colonisation within disturbed areas (refer Section 3.1 Flora and Vegetation).
The medium term rainfall pattern perhaps presents as the most relevant functional risk to successful
translocation, with supplemental irrigation using potable water being available to counter such risk.
The proposed environmental offset component for the financial contribution to DPaW to coordinate
the management of the Darwinia masonii taxon and to contribute towards the implementation of the
Darwinia masonii Recovery Plan is not expected to present any risks. The financial contribution
proposed by MGM will be allocated within annual accounts. The management and implementation
of the Darwinia masonii Recovery Plan can continue to be undertaken consistent with DPaW’s
responsibilities established in accordance with the Wildlife Conservation Act 1950 (WA).
Alternate Offsets
As outlined above, for consistency, MGM considers it appropriate to seek to offset the effect of the
Proposal within the agreed environmental offsets framework established for the Darwinia masonii taxon.
In this context, the agreed environmental offsets framework could continue through the
implementation of the Proposal.
Whilst noting the above, MGM also remains open to any potential alternate environmental offsets that
may be appropriate, including recovery of other West Australian rare species, and welcomes discussion
with EPA and DPaW on consideration of certain alternate approaches.

3.5.5

Environmental Management Measures

Consistent with current operational practices, environmental offsets for the Proposal will be managed
through MGM’s site-based environmental personnel, and in consultation with DPaW and EPA. MGM will
implement environmental offsets for Darwinia masonii during implementation of the Proposal,
comprising:
(a) Direct offset: Re-establishment and/or translocation of Darwinia masonii individuals across
the Mt Gibson Ranges ($300,000 in total, over a period of mining and then post-mining for
a total of five years); and
(b) Indirect offset: Ongoing financial contribution to DPaW to coordinate the management of
Darwinia masonii and contribute towards the implementation of the Darwinia masonii
Recovery Plan across the Mt Gibson Ranges ($220,000 in total, over two years of mining).
The implementation of the environmental offsets would be undertaken in consultation with DPaW, and
to the requirements of EPA, following the approval and implementation of Permits to Take Declared
Rare Flora (Darwinia masonii) under Wildlife Conservation Act 1950 (DPaW).
A consolidation of MGM’s environmental commitments for the Proposal is contained in Section 5
Environmental Management Measures.
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Conclusion

As outlined by EPA (2014a, 2015a), the preliminary key integrating factors applicable to the assessment
of the Proposal include:
(a) ‘Offsets’.
The key integrating factor of ‘Offsets’ is considered applicable to the residual effect of the Proposal to
the Rare Flora taxon Darwinia masonii. MGM proposes to counterbalance the residual effect of the
Proposal by building-upon the previous research, monitoring and management of Darwinia masonii
under the established Species Recovery Plan framework. The proposed environmental offsets will
continue to build-upon the previous research outcomes and management for Darwinia masonii, with
the long-term view to establish new individuals of Darwinia masonii to offset individuals removed by the
mine operations.

175

Mt Gibson Range Mine Operations - Iron Hill Deposits
Environmental Impact Assessment

Mount Gibson Mining Limited
November 2015

3.6 Other Factors
3.6.1

Context

During the assessment of proposals, other factors or matters may be identified as relevant to the
proposal, but are not of significance to warrant further assessment by the EPA, or are matters the can
be regulated by other statutory processes to meet the EPA’s objectives. The preliminary other
environmental factors of ‘Hydrological Processes’ and ‘Heritage’ have been identified by the EPA as
requiring greater emphasis, and are assessed in Section 3.6 Other Factors.

3.6.2

EPA Objective

The EPA’s objective for the preliminary other factor of ‘Hydrological Processes’ is:
“To maintain the hydrological regimes of groundwater and surface water so that existing and potential
uses, including ecosystem maintenance, are protected” (EPA 2015b).
The EPA’s objective for the preliminary other factor of ‘Heritage’ is:
“To ensure that historical and cultural associations, and natural heritage, are not adversely affected”
(EPA 2015b).

3.6.3

Legislation and Guidelines

Legislation, guidelines, standards and approvals relevant to the preliminary other factors of
‘Hydrological Processes’ and ‘Heritage’ and to the Proposal include:
(a) Environmental Protection Act 1986 (WA)
(b) Rights in Water and Irrigation Act 1914 (WA)
(c) EPA Position Statement 4: Environmental Protection of Wetlands (EPA 2004d)
(d) Aboriginal Heritage Act 1972 (WA)
(e) Native Title Act 1993 (C’th)
(f)

Heritage of Western Australia Act 1990 (WA)

(g) EPA Guidance Statement 41: Assessment of Aboriginal Heritage (EPA 2004e)

3.6.4

Assessment

Assessment of Hydrological Processes
Surface drainage within the Mt Gibson Ranges is characterised by ephemeral flows following rainfall,
with surface water drainage towards salt lakes. A small unnamed clay pan occurs approximately 650m
south-east of the Proposal, which is typically dry and covered in sparse vegetation (i.e. does not
typically contain surface water). The larger Lake Moore and Mongers Lake are located approximately
25km east and 40km west of the Proposal, respectively. These salt lakes are typically dry, only
containing surface water following significant rainfall events.
The groundwater at the Mt Gibson Ranges varies from fresh to brackish (Rockwater 2005), with the
water table at an elevation of approximately 310mAHD (MGM 2015; unpublished data). Groundwater
Licence GWL166067 (DoW 2013) has been granted by DoW under the Rights in Water and Irrigation Act
1914 (WA) for groundwater abstraction associated with the existing approved mining operations at the
Mt Gibson Ranges. DoW has confirmed that the licensee is able to seek an amendment to GWL166067
to include the additional Iron Hill tenements. Such an amendment would only require addition of
mining tenements for the activity of dust suppression from construction, earthworks and mining
purposes. The items stated in Line 1 of the current GWL would continue as existing infrastructure, such

176

Mt Gibson Range Mine Operations - Iron Hill Deposits
Environmental Impact Assessment

Mount Gibson Mining Limited
November 2015

as ‘Camp’ and ‘Ore Processing’, would continue to serve the Iron Hill operations in its current locational
arrangement.
The Proposal is not situated within or near a surface water feature. The Proposal is not expected to
result in any changes to surface water flows that could potentially affect the small unnamed clay pan
south-east of the Development Envelope, or Lake Moore and Mongers Lake. Accordingly, the Proposal
is not expected to affect surface water volumes or quality.
Correspondence between DoW and MGM is detailed in Section 4.1.5 Department of Water. As
outlined by Section 1.10 Government Assessment and Approval Processes, an application to DoW for
amendment of Groundwater Licence GWL166067 under s5C of the Rights in Water and Irrigation Act
1914 (WA), and any application under s26D for new groundwater well(s) (if required), is scheduled to
commence from Q3 2015. Submission of the application(s) will represent further consultation on the
Proposal between DoW, MGM and EHPL. Consultation between DoW, MGM and EHPL on the Proposal
will be ongoing throughout the environmental assessment and approval processes under the Rights in
Water and Irrigation Act 1914 (WA).
Groundwater Licence GWL166067 (DoW 2013) granted by DoW under the Rights in Water and Irrigation
Act 1914 (WA) will provide sufficient water allocation for the groundwater abstraction required for the
Proposal. The groundwater level within the area of the Proposal has been recorded at an elevation
approximately 310mAHD (MGM unpublished data). There is no requirement for dry floor mining below
the water table level required by the Proposal. As a result of the anticipated low groundwater
requirement by abstraction by Groundwater Licence, consistent and within the sustainable yield
volumes already granted by licence from DoW, the effect of the Proposal to groundwater hydrological
processes is not considered to be environmentally significant.
In consideration of the potential effect of the Proposal to hydrological processes and the management
actions proposed, the Proposal would not result in a significant detrimental effect to the hydrological
regimes of groundwater or surface water, its environmental quality or its existing or potential uses
(including ecosystem maintenance). Accordingly, the EPA’s objective for the other environmental
factor of “Hydrological Processes” can be met.
Assessment of Heritage
The Mid-west Region has a well-documented history of both Aboriginal and European heritage, with
the heritage values identified by surveys documented on Commonwealth, State and local heritage
registers. The Proposal does not coincide with any European heritage record on the State Register of
Heritage Places maintained by the Heritage Council of Western Australia under the Heritage of Western
Australia Act 1990 (WA) (HCWA 2014). While the Development Envelope does not overlap with any
area of determined Native Title under the Native Title Act 1993 (C’th) (NNTT 2014a), it coincides with a
registered application for Native Title for the Badimia People (NNTT 2014a, 2014b) and an unregistered
application for Native Title for Badimia #2 (NNTT 2014a, 2014c). Correspondence with the Badimia
People is outlined in Section 4.2.2 Badimia People.
The Proposal does not coincide within any ‘Registered Site’ of Aboriginal Heritage under the Aboriginal
Heritage Act 1972 (WA) (DAA 2014a). However, DAA record 25293 ‘Extension Hill’ is an ‘Other Heritage
Places’ (ceremonial/mythological) record held by the Department of Aboriginal Affairs (DAA) (DAA
2014b, 2014c) that encompasses the Mt Gibson Ranges, including the Development Envelope. This
record was submitted by the Widi Mob (Tehnas 2010) who have since reduced their area of Native Title
claim to now exclude the Mt Gibson Ranges (NNTT 2014a). Correspondence between DAA and MGM
is detailed in Section 4.1.6 Department of Aboriginal Affairs. In March 2015, an application to DAA for
consent under s18 of the Aboriginal Heritage Act 1972 (WA) for part of the Development Envelope was
submitted by MGM (2015b). After its consideration, the ACMC may be able, through its advice or
recommendation to the Minister, to advise on the heritage significance of record 25293.
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Further consultation with and between DAA and native title claimants may be necessary to determine
if DAA record 25293 is of Aboriginal heritage significance (or not), and consequently, whether consent
(approval) under s18 of the Aboriginal Heritage Act 1972 (WA) is necessary.
The Proposal also occurs in proximity to the DAA record 21626 ‘Iron Hill 1’, which is for a small
artefact/scatter. The DAA were notified of this record by the Badimia People (DAA 2014b, 2015). It is
located beyond the boundary of the Development Envelope. DAA record 21626 is not considered to
be significant in context with the regional archaeology of the central Murchison region (Tehnas 2010).
Tehnas (2010) describes the set of sites and records within a current section 18 consent held by EHPL to
use the land. DAA record 21626 will be demarcated to avoid inadvertent access to this area. Further
consultation with Badimia on the DAA record 21626 may also be undertaken in relation to the potential
salvage of materials in the artefact/scatter.
As an outcome of the assessment and approval processes under the Aboriginal Heritage Act 1972
(WA), it is anticipated that DAA will also monitor the implementation of the Proposal, with MGM to
prepare and submit to DAA a report outlining the implementation of the Proposal and its effects.
Consultation between DAA and MGM on the Proposal will be ongoing throughout the heritage
assessment and approval processes under the Aboriginal Heritage Act 1972 (WA). In consideration of
the potential effect of the Proposal to heritage and the management actions proposed, including by
Section 18 consent, the Proposal is not predicted to result in a significant detrimental effect to heritage
values. Accordingly, the EPA’s objective for the factor of ‘Heritage’ can be met.

3.6.5

Environmental Management Measures

The potential effect of the Proposal to groundwater hydrogeological and surface hydrological
processes will be managed by:
(a)

Mine pit operations occurring above the level of the water table; and

(b)

Groundwater abstraction being undertaken in accordance with Groundwater Licence
GWL166067 (DoW 2013) regulated by DoW under the Rights in Water and Irrigation Act
1914 (WA).

Implementation of management actions would ensure that the potential effect of the Proposal to
hydrological processes of groundwater or surface water is avoided or minimised and controlled to an
acceptable level.
The potential effect of the Proposal to heritage values will be managed by adherence to:
(a)

Aboriginal Heritage Act 1972 (WA) as regulated by DAA and any consent of the Minister
for Aboriginal Affairs;

(b)

Native Title Act 1993 (C’th);

(c)

Heritage of Western Australia Act 1990 (WA); and

(d)

Implementation of site-based Indigenous heritage protocols and applicable section 18
consents.

Implementation of the above management actions would manage potential effects of the Proposal to
heritage values.

3.6.6

Conclusion

As outlined by EPA (2014a, 2015a), the preliminary other environmental factors applicable to the
assessment of the Proposal are ‘Hydrological Processes’ and ‘Heritage’. The EPA’s objectives for the
preliminary other environmental factors of ‘Hydrological Processes’ and ‘Heritage’ can therefore be
met, noting the Proposal is not expected to result in a significant detrimental effect to the hydrological
regimes of groundwater and surface water or the historical and cultural associations and natural
heritage.
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Stakeholder Consultation

Consultation is considered by MGM to be a fundamental component of the environmental assessment
process. Section 4 Stakeholder Consultation provides a summary of the consultation undertaken by
MGM with Government and community stakeholders.

4.1 Government
4.1.1

Environmental Protection Authority (including Office of the EPA)

As outlined by Section 1.10 Government Assessment and Approval Processes, the Proposal will be
subject to environmental assessment by EPA/OEPA under the Environmental Protection Act 1986 (WA).
Accordingly, EPA is a stakeholder for the Proposal.
In December 2013, a meeting was held with representatives for OEPA, MGM and EHPL to discuss the
potential for mine development within the Development Envelope, existing environmental surveys/data
(as previously used for the environmental assessment of the approved mine operations), proposed
additional targeted surveys, potential environmental effects, Government assessment and approval
processes, and stakeholder consultation.
In May 2014, written correspondence to EPA and OEPA by MGM identified the Proposal and its key
environmental effects, with an invitation for EPA and OEPA to provide initial comment on the Proposal.
In June 2014, a meeting was held with representatives for OEPA, MGM and EHPL to discuss the Proposal.
This consultation focussed on identification of the Proposal location, environmental surveys/data, key
environmental effects, and proposed referral under the Environmental Protection Act 1986 (WA).
In August 2014, MGM referred the Proposal to EPA under s38(1) of the Environmental Protection Act
1986 (WA) (MGM 2014a). The Proposal referral information identified the location of the Proposal,
environmental surveys/data (including copies of the survey reports to support the environmental
assessment), identification key environmental effects, Government assessment and approval
processes, proposed environmental management, and stakeholder consultation. As outlined by the
referral submission, the preliminary key environmental factor of ‘Flora and Vegetation’ and the key
integrating factor of ‘Offsets’ were considered by MGM to be relevant to the Proposal as a result of the
environmental effect to the Rare Flora taxon Darwinia masonii.
The EPA subsequently made the referral document available for public comment for one week period
during August-September 2014, during which 2 public comments were received.
In December 2014, EPA determined that the Proposal should be subject to an EIA at a Public
Environmental Review (PER) level (EPA 2014a, 2014b). The EPA (2014a; 2015a) has identified the
preliminary key environmental factors and key integrating factors relevant to the assessment of the
Proposal as:
(a) ‘Flora and Vegetation’ (environmental factor);
(b)

‘Terrestrial Fauna’ (environmental factor);

(c) ‘Subterranean Fauna’ (environmental factor);
(d) ‘Landforms’ (environmental factor);
(e) ‘Rehabilitation and Decommissioning’ (integrating factor); and
(f)

‘Offsets’ (integrating factor).

In January 2015, a meeting was held with representatives for OEPA and MGM to discuss EPA’s
preparation of the draft Environmental Scoping Document. The meeting also included discussions on
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the status of other Government approval processes, the agreed Darwinia masonii offsets framework
and aligning offsets to that existing framework, consideration of the key integrating factor of
‘Landforms’, and the land tenure of the Development Envelope.
In April 2015, EPA provided its Environmental Scoping Document (EPA 2015a; Appendix 1) to outline the
requirements for this EIA-PER document for the preliminary key environmental factors and key
integrating factors.
In May 2015, MGM advised EPA of proposed changes to the Proposal (Appendix 1), consistent with the
approach described by s43A of the Environmental Protection Act 1986 (WA). The advice provided by
MGM identified an increase to the spatial area required for the Proposal from 75ha to 112ha as a result
of an additional mine pit and an extension to the waste rock landform. EPA agreed to assess the
change to the Proposal through the EIA-PER process that was currently underway, on the provision that
the scope of works in the approved ESD was applied to the new Development Envelope.
Submission of this EIA-PER document to EPA/OEPA, and its subsequent assessment by EPA/OEPA,
represents further consultation by MGM on the Proposal.
Consultation between EPA/OEPA and MGM on the Proposal will be ongoing through the continuation
of the environmental assessment and approval processes under the Environmental Protection Act 1986
(WA).
As an outcome of the assessment and approval processes under the Environmental Protection Act
1986 (WA), subject to the Proposal being approved, it is anticipated that EPA/OEPA will also monitor the
implementation of the Proposal, with MGM to prepare and submit to EPA/OEPA an annual
environmental report outlining the implementation of the Proposal and its environmental effects.

4.1.2

Department of the Environment

As outlined by Section 1.10 Government Assessment and Approval Processes, may be subject to
environmental assessment by DoE under the Environment Protection and Biodiversity Conservation Act
1999 (C’th). Accordingly, DoE is a stakeholder for the Proposal.
In May 2014, written correspondence to DoE by MGM identified the Proposal and its key environmental
effects, with an invitation for DoE to provide initial comment on the Proposal. In July 2014, DoE
provided written advice to MGM acknowledging the Proposal and encouraging its referral under the
Environment Protection and Biodiversity Conservation Act 1999 (C’th) to enable an assessment of the
potential environmental effects to Darwinia masonii. In October 2014, written correspondence to DoE
by MGM provided an update on the Proposal and the schedule for referral by MGM to DoE under the
Environment Protection and Biodiversity Conservation Act 1999 (C’th).
As outlined by Section 1.10 Government Assessment and Approval Processes, referral of the Proposal to
DoE under s68 of the Environment Protection and Biodiversity Conservation Act 1999 (C’th) occurred in
July 2015, with completion of the assessment and approval processes anticipated by the end of Q4
2015. In September 2015 DoE advised MGM the Proposal is a controlled action in relation to sections 18
and 18a (listed threatened species and communities), specifically Darwinia masonii (vulnerable) and is
subject to assessment by Preliminary Documentation. The referral and assessment processes represent
further consultation on the Proposal between DoE and MGM. Consultation between DoE and MGM on
the Proposal will be ongoing throughout the environmental assessment and approval processes under
the Environment Protection and Biodiversity Conservation Act 1999 (C’th).
As an outcome of the assessment and approval processes under the Environment Protection and
Biodiversity Conservation Act 1999 (C’th), it is anticipated that DoE will also monitor the implementation
of the Proposal, with MGM to prepare and submit to DoE an annual environmental report outlining the
implementation of the Proposal and its environmental effects.
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Department of Parks and Wildlife

As outlined by Section 1.10 Government Assessment and Approval Processes, the Proposal will be
subject to environmental assessment by DPaW under the Wildlife Conservation Act 1950 (WA).
Accordingly, DPaW is a stakeholder for the Proposal.
In June 2013, a meeting was held with representatives for DPaW and MGM to discuss the approved
mine operations. This meeting included discussion on the potential for mine development within the
Development Envelope, with a view that the Proposal would extend the operational life of the mine
operations at the Mt Gibson Ranges.
In December 2013, a meeting was held with representatives for DPaW, MGM and EHPL to discuss the
potential for mine development within the Development Envelope, existing environmental
surveys/data, proposed additional targeted surveys, potential environmental effects, Government
assessment and approval processes, and stakeholder consultation.
In January 2014, DPaW was provided by MGM copies of the environmental surveys/data that were
expected to be used in environmental assessment of the Proposal, so as to allow DPaW review and
comment on the existing environmental surveys/data.
In May 2014, written correspondence to DPaW by MGM identified the Proposal and its key
environmental effects, with an invitation for DPaW to provide initial comment on the Proposal.
In June 2014, DPaW provided written advice to MGM acknowledging the Proposal, Government
assessment and approval processes, the environmental effect to Darwinia masonii and Lepidosperma
gibsonii, additional environmental surveys, and support for continued consultation between MGM and
DPaW.
In July 2014, a meeting was held with representatives for DPaW and MGM to discuss the Proposal,
including the Development Envelope and infrastructure, Government assessment and approval
processes, environmental surveys, environmental effects (in particular, to Rare Flora and Specially
Protected Fauna), conservation areas, mine closure, and stakeholder consultation.
In August 2014, DPaW were provided by MGM a copy of the Proposal referral documentation
(including supporting documents) submitted to EPA under the Environmental Protection Act 1986 (WA).
In August 2014, DPaW were requested by EPA to provide advice on the Proposal referral
documentation. In October 2014, DPaW (2014n) provided its advice to EPA on the Proposal addressing
the assessment of the Rare Flora taxa Darwinia masonii and Lepidosperma gibsonii, vegetation units,
the DPaW-classified PEC, and the Specially Protected Fauna taxa Leipoa ocellata and Idiosoma
nigrum.
In March 2015, representatives for MGM provided an opportunity to DPaW to meet and discuss the
proposed environmental offsets for Darwinia masonii. In April 2015, DPaW advised MGM that it would
consider proposed environmental offsets for Darwinia masonii in parallel with the consideration of the
environmental effects of the Proposal outlined within the EIA-PER document.
In May 2015, a meeting was held with representatives for DPaW and MGM to discuss the approved
mine operations and the Proposal. This meeting included discussion on the proposed extension of the
Proposal to incorporate the area of Iron Hill South following additional resource definition, the
anticipated environmental effect of the Proposal to the flora and fauna taxa Darwinia masonii and
Leipoa ocellata and Idiosoma nigrum, and the proposed schedule for the Government assessment
and approval processes applicable to the Proposal. Representatives for the Shire of Yalgoo, EHPL,
Pindiddy Aboriginal Corporation, Australian Wildlife Conservancy and Bush Heritage Australia were also
in attendance at this meeting.
As outlined by Section 1.10 Government Assessment and Approval Processes, applications to DPaW for
a Licence to take individuals of the Rare Flora taxa Darwinia masonii and Lepidosperma gibsonii, and a
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Licence to take individuals of the Specially Protected Fauna taxon Idiosoma nigrum, both in
accordance with s15(1) of the Wildlife Conservation Act 1950 (WA), are scheduled to commence from
Q3 2015. Submission of the applications will represent further consultation on the Proposal between
DPaW and MGM. Consultation between DPaW and MGM on the Proposal will be ongoing throughout
the environmental assessment and approval processes under the Wildlife Conservation Act 1950 (WA).
As an outcome of the assessment and approval processes under the Wildlife Conservation Act 1950
(WA), it is anticipated that DPaW will also monitor the implementation of the Proposal, with MGM to
report to DPaW on the implementation of the Proposal and its environmental effects to Darwinia
masonii, Lepidosperma gibsonii and Idiosoma nigrum in accordance with the Licences.
Further consultation with DPaW will also occur during the environmental assessment and approval
processes under the Environmental Protection Act 1986 (WA), with EPA expected to request advice
from DPaW on this EIA-PER document for the Proposal.

4.1.4

Department of Mines and Petroleum

As outlined by Section 1.10 Government Assessment and Approval Processes, the Proposal will be
subject to a mining and environmental assessment by DMP under the Mining Act 1978 (WA).
Accordingly, DMP is a stakeholder for the Proposal.
In November 2013, a meeting was held with representatives for DMP, MGM and EHPL to discuss the
Proposal, existing environmental surveys/data, proposed additional targeted surveys, potential
environmental effects, Government assessment and approval processes, and stakeholder consultation.
In May 2014, written correspondence to DMP by MGM identified the Proposal and its key environmental
effects, with an invitation for DMP to provide initial comment on the Proposal.
In June 2014, DMP provided written advice to MGM acknowledging the Proposal, acknowledging
MGM’s ongoing compliance for the approved mine operations, support for MGM’s stakeholder
consultation process, and support for continued consultation between DMP and MGM.
In June 2014, a meeting was held with representatives for DMP, MGM and EHPL to discuss the
Development Envelope and infrastructure, Government assessment and approval processes,
environmental surveys, environmental effects (in particular to Rare Flora and Specially Protected
Fauna), land tenures, mine closure, and stakeholder consultation.
In August 2014, DMP was provided by MGM a copy of the Proposal referral documentation (including
supporting documents) submitted to EPA under the Environmental Protection Act 1986 (WA).
As outlined by Section 1.10 Government Assessment and Approval Processes, an application to DMP
for Mining Proposal approval under s82A(2) of the Mining Act 1978 (WA) is scheduled to commence
from Q3 2015. Submission of the Mining Proposal application will represent further consultation on the
Proposal between DMP and MGM. Consultation between DMP and MGM on the Proposal will be
ongoing throughout the assessment and approval processes under the Mining Act 1978 (WA).
As an outcome of the assessment and approval processes under the Mining Act 1978 (WA), it is
anticipated that DMP will also monitor the implementation of the Proposal, with MGM to prepare and
submit to DMP an annual environmental report outlining the implementation of the Proposal and its
environmental effects.
Further consultation with DMP will also occur during the environmental assessment and approval
processes under the Environmental Protection Act 1986 (WA), with EPA expected to request advice
from DMP on this EIA-PER document for the Proposal.

4.1.5

Department of Water

As outlined by Section 1.10 Government Assessment and Approval Processes, the Proposal will require
an amendment to Groundwater Licence GWL166067 (DoW 2013) by DoW under the Rights in Water
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and Irrigation Act 1914 (WA). Groundwater Licence GWL166067 has been granted to EHPL, with MGM
abstracting groundwater under the authorisation of EHPL. Accordingly, DoW is a stakeholder for the
Proposal.
In May 2014, written correspondence to DoW by MGM identified Proposal and its environmental
effects, with an invitation for DoW to provide initial comment on the Proposal.
In June 2014, DoW provided written advice to MGM acknowledging the Proposal, management of
surface water drainage, existing groundwater licences held by EHPL, and projected groundwater
abstraction requirements.
As outlined by Section 1.10 Government Assessment and Approval Processes, an application to DoW
for amendment of Groundwater Licence GWL166067 under s5C of the Rights in Water and Irrigation Act
1914 (WA), and an application under s26D for new groundwater well(s) (if required), is scheduled to
commence from Q3 2015. DoW has confirmed that the licensee is able to seek an amendment to
GWL166067 to include the additional Iron Hill tenements. Such an amendment would only require
addition of mining tenements for the activity of dust suppression from construction, earthworks and
mining purposes. The items stated in Line 1 of the GWL would continue as existing infrastructure such as
‘Camp’ and ‘Ore Processing’ would continue to serve the Iron Hill pit in its current locational
arrangement. Submission of the application(s) will represent further consultation on the Proposal
between DoW, MGM and EHPL. Consultation between DoW, MGM and EHPL on the Proposal will be
ongoing throughout the environmental assessment and approval processes under the Rights in Water
and Irrigation Act 1914 (WA).
As an outcome of the assessment and approval processes under the Rights in Water and Irrigation Act
1914 (WA), it is anticipated that DoW will also monitor the implementation of the Proposal through a
continued requirement for EHPL to prepare and submit to DoW an annual environmental report on the
groundwater abstraction.

4.1.6

Department of Aboriginal Affairs

As outlined by Section 1.10 Government Assessment and Approval Processes, the Proposal will be
subject to assessment by DAA under the Aboriginal Heritage Act 1972 (WA). Accordingly, DAA is a
stakeholder for the Proposal.
In May 2014, a meeting was held with representatives for DAA and MGM to discuss the Proposal,
existing heritage surveys/data, Government assessment and approval processes, and stakeholder
consultation.
In May 2014, written correspondence to DAA by MGM identified the Proposal and its key environmental
effects, with an invitation for DAA to provide initial comment on the Proposal.
In June 2014, DAA provided written advice to MGM acknowledging the Proposal, identification of DAA
record 25293 ‘Extension Hill’ which may (or may not) be of Aboriginal significance, and stakeholder
consultation.
In March 2015, MGM submitted an application to DAA for consent under s18 of the Aboriginal Heritage
Act 1972 (WA) for part of the Development Envelope (MGM 2015b). Regular contact by MGM to DAA
shows ongoing consultation on this matter. As of early September 2015, DAA advised MGM that
MGM’s s18 application and supporting documentation was collated by DAA and its letter dated 2
November 2015 indicated it likely to go before ACMC after procedural fairness has been afforded to all
invited parties. At that time based on its recommendation, the ACMC is able, through its advice or
recommendation to Minister for consent, to advise on the heritage significance of record 25293.
As an outcome of the assessment and approval processes under the Aboriginal Heritage Act 1972
(WA), it is anticipated that DAA will also monitor the implementation of the Proposal, with MGM to
prepare and submit to DAA a report outlining the implementation of the Proposal and its effects to
heritage values.
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Department of Environmental Regulation

As outlined by Section 1.10 Government Assessment and Approval Processes, the Proposal may require
an amendment to Licence 8495 granted by DER under the Environmental Protection Act 1986 (WA).
Accordingly, DER is a stakeholder for the Proposal.
In May 2014, written correspondence to DER by MGM identified the Proposal and its key environmental
effects, with an invitation for DER to provide initial comment on the Proposal.
As outlined by Section 1.10 Government Assessment and Approval Processes, an application to DER for
amendment of Licence 8495 under s59(1) of the Environmental Protection Act 1986 (WA) may be
required to include a landfill within the waste rock landform of the Proposal, with submission tentatively
scheduled to commence from Q3 2015.
Submission of the application will represent further
consultation on the Proposal between DER and MGM. Consultation between DER and MGM on the
Proposal will be ongoing throughout the environmental assessment and approval processes under the
Environmental Protection Act 1986 (WA), if required.
As an outcome of the assessment and approval processes under the Environmental Protection Act
1986 (WA) (subject to a need to include a landfill), it is anticipated that DER may also monitor the
implementation of the Proposal through a continued requirement to prepare and submit to DER an
annual environmental report outlining the activities under the Licence 8495 approval.

4.1.8

Shire of Yalgoo

The Proposal is located within the Shire of Yalgoo. Accordingly, the Shire of Yalgoo is a stakeholder for
the Proposal.
In June 2013, a meeting was held with representatives for the Shire of Yalgoo and MGM to discuss the
approved mine operations. This meeting included discussion on the Proposal, with a view that the
Proposal would extend the life of the approved mine operations.
In May 2014, written correspondence to the Shire of Yalgoo by MGM identified the Proposal and its key
environmental effects, with an invitation for the Shire of Yalgoo to provide initial comment on the
Proposal.
In October 2014, written correspondence between representatives for the Shire of Yalgoo and MGM
confirmed that the Proposal did not require approval from the Shire of Yalgoo.
In May 2015, a meeting was held with representatives for the Shire of Yalgoo and MGM to discuss the
approved mine operations and the Proposal. This meeting included discussion on the proposed
extension of the Proposal to incorporate the area of Iron Hill South following additional resource
definition, the anticipated environmental effect of the Proposal to the flora and fauna taxa Darwinia
masonii and Leipoa ocellata and Idiosoma nigrum, and the proposed schedule for the Government
assessment and approval processes applicable to the Proposal. Representatives for DPaW, EHPL,
Pindiddy Aboriginal Corporation, Australian Wildlife Conservancy and Bush Heritage Australia were also
in attendance at this meeting.
Further consultation between the Shire of Yalgoo and MGM is expected to be ongoing during
implementation of the Proposal through MGM’s established community consultation processes.

4.1.9

Shire of Perenjori

Whilst the Proposal is not located within the Shire of Perenjori, the Shire of Perenjori is considered a
stakeholder for the Proposal as the extracted ore will be transported via road and rail infrastructure
located within the Shire of Perenjori. The Shire of Perenjori also provided a submission during the
environmental assessment process for the approved mine operations.
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In June 2013, a meeting was held with representatives for the Shire of Perenjori and MGM to discuss the
approved mine operations. This meeting included discussion on the Proposal, with a view that the
Proposal would extend the life of the approved mine operations.
In May 2014, written correspondence to the Shire of Perenjori by MGM identified the Proposal and its
key environmental effects, with an invitation for the Shire of Perenjori to provide initial comment on the
Proposal.
Further consultation between the Shire of Perenjori and MGM is expected to be ongoing during
implementation of the Proposal through MGM’s established community consultation processes.

4.1.10

City of Greater Geraldton

Whilst the Proposal is not located within the City of Greater Geraldton, the City of Greater Geraldton is
considered a stakeholder for the Proposal as the extracted ore will be exported through the Port of
Geraldton located within the City of Greater Geraldton. The City of Greater Geraldton also provided a
submission during the environmental assessment process for the approved mine operations.
In May 2014, written correspondence to the City of Greater Geraldton by MGM identified the Proposal
and its key environmental effects, with an invitation for the City of Greater Geraldton to provide initial
comment on the Proposal.
Further consultation between the City of Greater Geraldton and MGM is expected to be ongoing
during implementation of the Proposal through MGM’s established community consultation processes.

4.1.11

Mid-West Ports Authority

The Mid-West Ports Authority (previously known as the Geraldton Port Authority) is considered a
stakeholder for the Proposal as the extracted ore will be exported through the Port of Geraldton. The
Mid-West Ports Authority also provided a submission during the environmental assessment process for
the approved mine operations.
In May 2014, written correspondence to the Mid-West Ports Authority by MGM identified the Proposal
and its key environmental effects, with an invitation for the Mid-West Ports Authority to provide initial
comment on the Proposal.
Further consultation between the Mid-West Ports Authority and MGM is expected to be ongoing during
implementation of the Proposal through MGM’s established community consultation processes.

4.1.12

Department of Lands

The Proposal coincides with Crown Reserve 17367 vested with DoL. Accordingly, DoL is considered a
stakeholder for the Proposal.
In April 2014, written correspondence to DoL by a representative for MGM identified the Proposal and
its location coinciding with the Crown Reserve, with a request for DoL to identify any effect of the
Crown Reserve to development of the Proposal. In April 2014, written correspondence from DoL to
MGM explained that the existence of Crown Reserve would have no effect to the development of the
Proposal. In May 2014, further written correspondence to DoL by MGM identified the Proposal and its
key environmental effects, with an invitation for DoL to provide initial comment on the Proposal.
Further consultation between DoL and MGM is expected to be ongoing during implementation of the
Proposal through MGM’s established consultation and based on any status of DoL as a decision making
authority.
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4.2 Community
4.2.1

Extension Hill Pty Ltd

The Proposal is located on Tenements granted to EHPL under the Mining Act 1978 (WA). A commercial
agreement with EHPL provides MGM access to the Tenements for both mineral exploration and mining
purposes. Accordingly, EHPL is considered a stakeholder for the Proposal.
Consultation on the Proposal with EHPL has been undertaken over many years, initially in relation to the
additional mineral exploration required to define the mineral resource, and more recently regarding
the development of the Proposal. Generally, consultation on the Proposal between EHPL and MGM
occurs on a weekly or monthly basis, and has included many broad aspects including Proposal
definition, environmental and heritage surveys, Government approval processes and stakeholder
consultation. Specifically, consultation between EHPL and MGM on the Proposal has included
assessment and agreement by EHPL of both the Proposal referral document (MGM 2014a) and this
EIA-PER document. The Proposal has the full support of EHPL as the Tenement Holder.
Consultation between EHPL and MGM on the Proposal will be ongoing throughout the various
environmental, mining, planning and heritage assessment and approval processes outlined above. As
the Tenement Holder, it is anticipated that EHPL will also monitor the implementation of the Proposal in
accordance with the provisions of the commercial agreement.

4.2.2

Badimia People

The Badimia People are considered a stakeholder as the Proposal coincides with a past registered
application for Native Title for the Badimia People and an unregistered application for Native Title
under for Badimia #2.
The Badimia People, EHPL and MGM have a confidential heritage agreement, effective since 2001,
covering the area of the Mt Gibson Ranges. The heritage agreement outlines agreed protocols for
heritage surveys, protection of heritage areas, mining, environmental matters, financial contributions,
employment and education. The Badimia People, EHPL and MGM continue to operate in accordance
with the agreement.
The Badimia People, EHPL and MGM also have a Monitoring and Liaison Committee (MLC). The MLC
meets each six months to discuss matters including the status of the mining operations, employment
opportunities, cultural awareness, and the operation of the confidential heritage agreement.
In May 2013, written correspondence from MGM to the Badimia People providing an outline of
proposed mineral exploration works coinciding with the Development Envelope, and noting that area
had been subject to previous Aboriginal heritage surveys (as outlined within Tehnas 2010). In May 2013,
the Badimia People (via the Badimia Land Aboriginal Corporation) advised that no additional heritage
surveys were required and wished MGM well with the proposed works.
In October 2013, a meeting was held with representatives of the Badimia People (as part of the
Badimia Working Group) regarding the approved mine operations and the Proposal.
In April 2014, representatives of the Badimia People attended a meeting of the MLC. Representatives
of the Badimia People inspected the Development Envelope with representatives of MGM. The
discussions held included Government assessment and approval processes, the effect of the Proposal
to environmental values, and MGM’s proposed environmental management through the continuation
of the management procedures implemented at the approved mine operations.
In May 2014, written correspondence from MGM to the Badimia People provided an outline of the
Proposal, including a map of the Development Envelope and describing its potential environmental
effects. The Badimia People were invited to provide comment on the Proposal.
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In May 2014, a meeting was held with representatives of the Badimia People (as part of the Badimia
Working Group) regarding the approved mine operations and the Proposal. The location of the
Proposal was identified through maps, and discussions were held regarding the previous heritage
surveys within the Development Envelope (as outlined within Tehnas 2010). It was outlined by MGM
that the Proposal would not affect any ‘Registered Site’ of Aboriginal heritage under the Aboriginal
Heritage Act 1972 (WA). Also discussed were environmental matters related to the Proposal (e.g. flora
and fauna surveys, mine closure) and Government assessment and approval processes.
In October 2014, representatives of the Badimia People attended a meeting of the MLC. The Badimia
People were informed by MGM that Government approval had been received for exploration drilling
within the Development Envelope.
In January 2015, a meeting was held with representatives of the Badimia People. The Badimia People
confirmed their view that there are no places or objects of Aboriginal heritage within the Development
Envelope.
In April 2015, representatives of the Badimia People attended a meeting of the MLC. The Badimia
People were provided an update of exploration drilling completed during 2014 within the Development
Envelope and other parts of the Mt Gibson Ranges.
MGM remains committed to ongoing consultation with the Badimia People on all aspects of the
Proposal. The next meeting of the MLC, in which representatives of the Badimia People will attend, is
currently scheduled for October 2015.
Further consultation between the Badimia People and MGM is expected to be ongoing during
implementation of the Proposal through MGM’s established community consultation processes.

4.2.3

Australian Wildlife Conservancy / Mt Gibson Pastoral Lease

The Proposal is positioned approximately 1km from the boundary of the Mt Gibson Pastoral Lease,
which is managed by the Australian Wildlife Conservancy. The approved mine operations coincide
with part of the Mt Gibson Pastoral Lease. The Australian Wildlife Conservancy also provided a
submission during the environmental assessment process for the approved mine operations.
Accordingly, the Australian Wildlife Conservancy is considered a stakeholder for the Proposal.
In May 2014, written correspondence to the Australian Wildlife Conservancy by MGM identified the
Proposal and its key environmental effects, with an invitation for the Australian Wildlife Conservancy to
provide initial comment on the Proposal.
In May 2015, a meeting was held with representatives for the Australian Wildlife Conservancy and MGM
to discuss the approved mine operations and the Proposal. This meeting included discussion on the
proposed extension of the Proposal to incorporate the area of Iron Hill South following additional
resource definition, the anticipated environmental effect of the Proposal to the flora and fauna taxa
Darwinia masonii and Leipoa ocellata and Idiosoma nigrum, and the proposed schedule for the
Government assessment and approval processes applicable to the Proposal. Representatives for
DPaW, Shire of Yalgoo, EHPL, Pindiddy Aboriginal Corporation and Bush Heritage Australia were also in
attendance at this meeting.
Further consultation between the Australian Wildlife Conservancy and MGM is expected to be ongoing
during implementation of the Proposal through MGM’s established community consultation processes.

4.2.4

Pindiddy Aboriginal Corporation / Ninghan Pastoral Lease

The Proposal is positioned approximately 3km from the boundary of the Ninghan Pastoral Lease, which
is managed by the Pindiddy Aboriginal Corporation. The approved mine operations coincide with part
of the Ninghan Pastoral Lease. The Pindiddy Aboriginal Corporation also provided a submission during
the environmental assessment process for the approved mine operations. Accordingly, the Pindiddy
Aboriginal Corporation is considered a stakeholder for the Proposal.
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In June 2013, a meeting was held with representatives for the Pindiddy Aboriginal Corporation and
MGM to discuss the approved mine operations. This meeting included discussion on the Proposal, with
a view that the Proposal would extend the operational life of the mine operations at the Mt Gibson
Ranges.
In May 2014, written correspondence to the Pindiddy Aboriginal Corporation by MGM identified the
Proposal and its key environmental effects, with an invitation for the Pindiddy Aboriginal Corporation to
provide initial comment on the Proposal.
In May 2015, a meeting was held with representatives for the Pindiddy Aboriginal Corporation and
MGM to discuss the approved mine operations and the Proposal. This meeting included discussion on
the proposed extension of the Proposal to incorporate the area of Iron Hill South following additional
resource definition, the anticipated environmental effect of the Proposal to the flora and fauna taxa
Darwinia masonii and Leipoa ocellata and Idiosoma nigrum, and the proposed schedule for the
Government assessment and approval processes applicable to the Proposal. Representatives for
DPaW, Shire of Yalgoo, EHPL, Australian Wildlife Conservancy and Bush Heritage Australia were also in
attendance at this meeting.
Further consultation between the Pindiddy Aboriginal Corporation and MGM is expected to be
ongoing during implementation of the Proposal through MGM’s established community consultation
processes.

4.2.5

Bush Heritage Australia / White Wells Pastoral Lease

The Proposal is positioned approximately 5km from the boundary of the White Wells Pastoral Lease,
which is managed by Bush Heritage Australia. Bush Heritage Australia also provided a submission
during the environmental assessment process for the approved mine operations. Accordingly, Bush
Heritage Australia is considered a stakeholder for the Proposal.
In May 2014, written correspondence to Bush Heritage Australia by MGM identified the Proposal and its
key environmental effects, with an invitation for Bush Heritage Australia to provide initial comment on
the Proposal.
In June 2014, written correspondence from the Bush Heritage Australia to MGM identified that the
Proposal could incorporate environmental offsets that seek regional environmental benefits through the
Gunduwa Regional Conservation Association.
In May 2015, a meeting was held with representatives for the Bush Heritage Australia and MGM to
discuss the approved mine operations and the Proposal. This meeting included discussion on the
proposed extension of the Proposal to incorporate the area of Iron Hill South following additional
resource definition, the anticipated environmental effect of the Proposal to the flora and fauna taxa
Darwinia masonii and Leipoa ocellata and Idiosoma nigrum, and the proposed schedule for the
Government assessment and approval processes applicable to the Proposal. Representatives for
DPaW, Shire of Yalgoo, EHPL, Pindiddy Aboriginal Corporation and the Australian Wildlife Conservancy
were also in attendance at this meeting.
Further consultation between Bush Heritage Australia and MGM is expected to be ongoing during
implementation of the Proposal through MGM’s established community consultation processes.

4.2.6

Wanarra Pastoral Lease

The Proposal is positioned approximately 20km east of the boundary of the Wanarra Pastoral Lease.
The approved mine operations transport the extracted ore via road positioned within the Wanarra
Pastoral Lease. Accordingly, the Wanarra Pastoral Lease is considered a stakeholder for the Proposal.
In June 2013, a meeting was held with representatives for the Wanarra Pastoral Lease and MGM to
discuss the approved mine operations. This meeting included discussion on the Proposal, with a view
that the Proposal would extend the operational life of the mine operations at the Mt Gibson Ranges.
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Further consultation between the Wanarra Pastoral Lease and MGM is expected to be ongoing during
implementation of the Proposal through MGM’s established community consultation processes.

4.2.7

North Central Malleefowl Preservation Group

The North Central Malleefowl Preservation Group is considered a stakeholder for the Proposal as it
provided a submission during the environmental assessment process for the approved mine operations.
In June 2013, a meeting was held with representatives for the North Central Malleefowl Preservation
Group and MGM to discuss the approved mine operations. This meeting included discussion on the
Proposal, with a view that the Proposal would extend the operational life of the mine operations at the
Mt Gibson Ranges.
In May 2014, written correspondence to the North Central Malleefowl Preservation Group by MGM
identified the Proposal and its key environmental effects, with an invitation for the North Central
Malleefowl Preservation Group to provide initial comment on the Proposal.
Further consultation between the North Central Malleefowl Preservation Group and MGM is expected
to be ongoing during implementation of the Proposal through MGM’s established community
consultation processes.

4.2.8

Western Australian Naturalists Club

The Western Australian Naturalists Club is considered a stakeholder for the Proposal as it provided a
submission during the environmental assessment process for the approved mine operations.
In May 2014, written correspondence to the Western Australian Naturalists Club by MGM identified the
Proposal and its key environmental effects, with an invitation for the Western Australian Naturalists Club
to provide initial comment on the Proposal.
In June 2014, written correspondence from the Western Australian Naturalists Club to MGM
acknowledged the early consultation on the Proposal by MGM, identified an interest in the
environmental assessment of the Proposal (including cumulative effects), and welcoming continued
consultation between the Western Australian Naturalists Club and MGM.
Further consultation between the Western Australian Naturalists Club and MGM is expected to be
ongoing during implementation of the Proposal through MGM’s established community consultation
processes.

4.2.9

Conservation Council of Western Australia

The Conservation Council of Western Australia is considered a stakeholder for the Proposal as it
provided a submission during the environmental assessment process for the approved mine operations.
In May 2014, written correspondence to the Conservation Council of Western Australia by MGM
identified the Proposal and its key environmental effects, with an invitation for the Conservation Council
of Western Australia to provide initial comment on the Proposal.
Further consultation between the Conservation Council of Western Australia and MGM is expected to
be ongoing during implementation of the Proposal through MGM’s established community consultation
processes.

4.2.10

Wildflower Society of Western Australia

The Wildflower Society of Western Australia is considered a stakeholder for the Proposal as it provided a
submission during the environmental assessment process for the approved mine operations.
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In May 2014, written correspondence to the Wildflower Society of Western Australia by MGM identified
the Proposal and its key environmental effects, with an invitation for the Wildflower Society of Western
Australia to provide initial comment on the Proposal.
Further consultation between the Wildflower Society of Western Australia and MGM is expected to be
ongoing during implementation of the Proposal through MGM’s established community consultation
processes.

4.2.11

Community Consultation

General consultation with the community on the potential for development within the Development
Envelope has been undertaken through MGM’s website and media releases since 2012. This
consultation has included identification of the mineral resource within the Development Envelope, the
intention to undertake further mineral exploration to define the mineral resource, and the intention for
future mine development.
MGM most recently wrote to its community and government stakeholders in early November 2015 to
update on the state of mining and the development future proposed on active tenements at the Mt
Gibson Ranges.
Having regard to the list of both Government and community stakeholders identified above, additional
general community consultation on the Proposal (in addition to the website and media releases) has
not been considered necessary.
The public release of this EIA-PER document will represent additional consultation with the broader
community on the Proposal.
Further consultation between the general community and MGM (as may be required) is expected to
be ongoing during implementation of the Proposal through MGM’s established community consultation
processes.

4.3 Consultation Outcomes
Government agencies and the community have provided a variety of views on the Proposal. These
stakeholder views have been considered by MGM in the development of the Proposal, and in the
information presented in this EIA-PER document. Whilst the stakeholder views have not resulted in any
changes for the Proposal itself, the stakeholder views have informed the type and detail of the
environmental assessment information presented within this EIA-PER document.
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Environmental Management Measures

As part of this environmental impact assessment, MGM has made a number of commitments for the
environmental management of the Proposal. It is anticipated that these environmental management
measures will become legally binding on MGM through the environmental conditions of approval for
the Proposal under the Environmental Protection Act 1986 (WA).
For the management of the environmental effects of the Proposal to preliminary key environmental
factors of ‘Flora and Vegetation’, ‘Terrestrial Fauna’ and ‘Landforms’, and the preliminary key
integrating factors of ‘Rehabilitation and Decommissioning’ and ‘Offsets’, MGM proposes the following
environmental management measures:
(1) Environmental Management Plan
1-1 MGM will implement the Proposal in accordance with the Iron Hill Deposits
Environmental Management Plan (based on MGM & EHPL (2008); Appendix 3)1 for
the purpose of mitigating and controlling risks to flora and vegetation, fauna and
landforms.
(2) Mine Closure Plan
2-1 MGM will manage the environmental outcomes of the Proposal during mine closure
through implementation of a suitable Mine Closure Plan (based on MGM 2015a;
Appendix 4)1 for the purposes of decommissioning and rehabilitation.
(3) Environmental Offsets
3-1 MGM will implement environmental offsets (because of residual environmental
impact on Darwinia masonii) during implementation of the Proposal comprising:
(a) Re-establishment and/or translocation of Darwinia masonii individuals
across the Mt Gibson Ranges ($300,000 in total, over two years of mining
and three years post-mining); and
(b) Financial contribution to DPaW to coordinate the management of
Darwinia masonii and contribute towards the implementation of the
Darwinia masonii Recovery Plan across the Mt Gibson Ranges ($220,000 in
total, over two years of mining).
The implementation of the environmental offsets will be undertaken under licence(s)
and in consultation with DPaW, and to the requirements of EPA.

1

Including subsequent revisions.
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Study Team

Development of this EIA-PER document has involved a range of supporting consultants to MGM. The
key consultants are acknowledged below; their contributions and those of many others are
appreciated by MGM.

Globe Environments Australia Pty Ltd
www.GlobeEnvironments.com.au

o Project Management
o Environmental Impact
Assessment
o Rare flora analysis

Astron Environmental Services Pty Ltd
www.Astron.com.au

o Flora Assessment

Bennelongia Pty Ltd
www.Bennelongia.com.au

o Subterranean Fauna

Bennett Environmental Consulting Pty Ltd

o Flora Survey
o Flora and vegetation
assessment

Biologic Environmental Survey Pty Ltd
www.BiologicEnv.com.au

o Fauna Survey
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Botanic Gardens and Parks Authority
www.BGPA.wa.gov.au

CAD Resources
www.CADresources.com.au

Coffey Environments Pty Ltd
(including formerly as ATA Environmental)
www.Coffey.com.au

E A Griffin and Associates

Ecologia Environment
www.Ecologia.com.au

Eco Logical Australia Pty Ltd
www.EcoAus.com.au
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o Flora Assessment

o Mapping and GIS Services

o Flora Survey
o Flora and Vegetation
Assessment
o Fauna Survey

o Flora Assessment

o Flora Survey
o Flora and vegetation floristics
assessment and mapping
o Fauna Survey

o Flora Survey
o Landforms assessment
o Environmental Impact
Assessment
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o Flora Assessment

Hart, Simpson and Associates Pty Ltd

o Fauna Survey

Jennifer Borger and Ian Nicholls

o Flora Survey

Maia Environmental Consultancy Pty Ltd
www.Maia.net.au

o Flora Survey

Martinick Bosch Sell Pty Ltd
www.MBSenvironmental.com.au

o Flora Survey

Muir Environmental

o Flora Survey

194

Mt Gibson Range Mine Operations - Iron Hill Deposits
Environmental Impact Assessment

Outback Ecology
(now MWH Australia Ltd)
www.MWHglobal.com

Paul Armstrong and Associates
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o Soil Characterisation

o Flora Survey

o Fauna Survey

Rockwater Pty Ltd
www.Rockwater.com.au

Sacha Ruoss (Dr.)

SRK Consulting (Australasia) Pty Ltd
www.SRK.com

o Groundwater Studies
o Stygofauna Survey

o Flora Assessment

o Waste Rock Characterisation

195

Mt Gibson Range Mine Operations - Iron Hill Deposits
Environmental Impact Assessment

Terrestrial Ecosystems
www.TerrestrialEcosystems.com

The University of Western Australia
www.UWA.edu.au

Verterra Ecological Engineering
www.Verterra.com.au

Western Australian Museum
www.Museum.wa.gov.au
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o Fauna Survey

o Fauna Assessment

o Genetic Assessment

o Fauna Assessment

Epilogue
“…Species generally become rare before they become extinct – to feel no surprise at the rarity of a
species, and yet to marvel greatly when it ceases to exist, is much the same as to admit that sickness in
the individual is the forerunner to death - to feel no surprise at sickness, but when a sick man dies, to
wonder and to suspect that he died by some unknown deed of violence.”
C.R. Darwin, 1859;
On the Origin of Species by Means of Natural Selection
The commitment of Mount Gibson Mining during the course of its activities at the Mt Gibson Ranges is
to:


‘feel no surprise’ at the rarity of certain species and to continue to manage accordingly;



treat the ‘sickness in the individual’ by applying mitigations and offsets; and



conduct compliant operations, effective monitoring and transparent reporting.
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Glossary

SYMBOLS AND ACRONYMS
%

percent

0

degree

>

greater than

<

less than

≤

less than or equal to

0C

temperature in degrees Celsius

A$

Australian dollars

ACMC

Aboriginal Cultural Material Committee

AHD

Australian Height Datum

ARI

Annual Recurrence Interval

C’th

Commonwealth of Australia

DAA

Department of Aboriginal Affairs (WA)

DER

Department of Environmental Regulation (WA)

DMP

Department of Mines and Petroleum (WA)

DoE

Department of the Environment (C’th)

DoL

Department of Lands (WA)

DoW

Department of Water (WA)

DPaW

Department of Parks and Wildlife (WA)

EIA

Environmental Impact Assessment

EMP

Environmental Management Plan

EPA

Environmental Protection Authority (WA)

G59/50

General Purpose Lease (example alpha-numeric code)

ha

hectare

IUCN

International Union for Conservation of Nature

km

kilometre

km2

square kilometre

m

metre

MCP

Mine Closure Plan

MGM

Mount Gibson Mining Limited

MGX

Mount Gibson Iron Limited

Mt

million tonnes

Mtpa

million tonnes per annum

M59/338

Mining Lease (example alpha-numeric code)

OEPA

Office of the Environmental Protection Authority (WA)

pers. com.

personal communication

PER

Public Environmental Review

SRE

short-range endemic

WA

Western Australia
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TERMS
The terms used in this document have the following meanings:
Abandonment Bund means an earthen embankment placed around the crest of a mine pit for the
purpose of preventing inadvertent human access to an abandoned mine pit and which is
placed at a distance not being potentially susceptible to mine pit wall collapse.
Acid and Metalliferous Drainage (AMD) means a mobilised sulphuric acid leachate (a liquid)
generated from the oxidation of sulphur present within waste rock material, which in turn, can
cause the release of metals into the leachate.
Annual Recurrence Interval (ARI) means the average or expected value of the periods between
exceedances of a given rainfall total accumulated over a given duration (as defined in BoM
2014a). A rainfall event of 1:10 ARI has a 9.5% chance of being equalled or exceeded within
any one year (percentage expressed as an Annual Exceedance Probability (AEP)).
Conservation Significance means, in relation to flora and fauna, a taxon or an association of taxa listed
and protected under the Environment Protection and Biodiversity Conservation Act 1999
(C’th), Wildlife Conservation Act 1950 (WA), Japan - Australia Migratory Birds Agreement 1981
(Government of Australia and Government of Japan 1981), China - Australia Migratory Birds
Agreement 1988 (Government of Australia and Government of the People’s Republic of China
1988), Republic of Korea – Australia Migratory Birds Agreement 2007 (Government of Australia
and Government of the Republic of Korea (2007) or the Convention on the Conservation of
Migratory Species of Wild Animals 1979 (Government of Australia 1979). Conservation
significance may also relate to taxa considered to be under threat or otherwise in need of
protection as indicated by published literature, scientific/expert opinion or other guidance.
Craton means a tectonically stable part of the Earth’s crust which has not been deformed for a long
period of time.
Dewatering means the process of extracting groundwater to the surface that is undertaken for the
purpose of temporarily reducing the groundwater level.
Environmental Impact Assessment means the process of environmental assessment as defined under
Part IV of the Environmental Protection Act 1986 (WA) and the Environmental Impact
Assessment (Part IV Divisions 1 and 2) Administrative Procedures 2012 (EPA 2012a).
Environmental Offset means an environmentally beneficial activity undertaken to counterbalance an
adverse environmental effect. Environmental offsets are considered after efforts to avoid or
minimise effects to the environment have been made and significant residual effects still
remain.
Fauna means animals, both indigenous and introduced.
Flora means plants, both indigenous and introduced.
Geodiversity means the variety of rocks, minerals, soils and landforms, and the processes that have
shaped these features over time (as defined by DECC 2008).
Inert means not readily chemically reactive with other substances.
Iron Hill Deposit means the iron ore deposits located within part Tenements M59/454 and M59/609 as
part of the Proposal for the Iron Hill and Iron Hill South Deposits.
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Iron Hill Deposits Proposal means the Proposal to undertake mining of the Iron Hill Deposits and includes
the mine pits domain (30ha), waste rock landform domain (45ha) and Support infrastructure
domain (37ha) located within Tenements M59/338, M59/454, M59/455, M59/526, M59/609 and
G59/50, but does not include (a) the pre-existing components of the mine operations at the Mt
Gibson Ranges, (b) surveys and/or investigations of a geological or geotechnical or
environmental or hydrological or planning or heritage nature (including any potential effects
associated with such surveys and/or investigations), (c) changes in asset ownership or land
tenure, or (d) approval or consent or agreement associated with the existing components of
the mine operations at the Mt Gibson Ranges or surveys or investigations or ownership or
tenure.
Mine Closure means the processes by which mine infrastructure is removed, actions are undertaken to
ensure human safety, contaminated areas are remediated and disturbed areas are
rehabilitated to restore their environmental values.
Mine pit means the open ground excavation for accessing an ore resource.
Mining, as defined by the Mining Act 1978 (WA), means fossicking, prospecting and exploring for
minerals, and mining operations.
Mining Operations (or Mine Operations), as defined by the Mining Act 1978 (WA), means any mode or
method of working whereby the earth or any rock structure, stone, fluid or mineral bearing
substance may be disturbed, removed, washed, sifted, crushed, leached, roasted, distilled,
evaporated, smelted or refined or dealt with for the purpose of obtaining any mineral there
from, whether it has been previously disturbed or not, and includes –
(a) the removal of overburden by mechanical or other means and the stacking, deposit,
storage and treatment or any other substance considered to contain any mineral; and
(b) operations by means of which salt or other evaporates may be harvested; and
(c) operations by means of which mineral is recovered from the sea or a natural water supply;
and
(d) the doing of all lawful acts incident or conducive to any such operation or purposes.
Migratory Species means fauna declared by the Commonwealth Minister for the Environment and
protected under the Environment Protection and Biodiversity Conservation Act 1999 (C’th) as a
matter of national environmental significance for being a migratory species listed under the
Japan - Australia Migratory Birds Agreement 1981 (Government of Australia and Government
of Japan 1981), China - Australia Migratory Birds Agreement 1988 (Government of Australia and
Government of the People’s Republic of China 1988), Republic of Korea – Australia Migratory
Birds Agreement 2007 (Government of Australia and Government of the Republic of Korea
(2007) or the Convention on the Conservation of Migratory Species of Wild Animals 1979
(Government of Australia 1979).
Mine operations at the Mt Gibson Ranges means the hematite ore and magnetite ore mining
operations at the Mt Gibson Ranges as generally described in the documents Mt Gibson Iron
Ore Mine and Infrastructure Project Public Environmental Review (ATA 2006a) and the
Statement 753 approval of the Environmental Protection Act 1986 (WA Minister for Environment
2007), including subsequent amendments.
Native Title means the recognition by Australian law that some Indigenous people have rights and
interests to land that arise from their traditional laws and customs. Native Title rights may be
exclusive (occupy to the exclusion of others) or non-exclusive.
Non-Impact Area means the area beyond the spatial boundary of the approved mine operations and
the Proposal in which mining operations are not currently proposed.
Offsets mean measures that seek to counterbalance any significant residual environmental effects
which may arising from an action, after appropriate avoidance, minimisation and
rehabilitation measures have been taken.
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Precautionary Principle means where there are threats of serious or irreversible damage, lack of full
scientific certainty should not be used as a reason for postponing measures to prevent
environmental degradation. In the application of the precautionary principle, decisions should
be guided by (a) careful evaluation to avoid, where practicable, serious or irreversible
damage to the environment, and (b) an assessment of the risk-weighted consequences of
various options (as defined by s4A of the Environmental Protection Act 1986 (WA)). Measures
to prevent environmental degradation should also be cost effective, as defined by Principle 15
of the 1992 Rio Declaration (United Nations 1992).
Priority Ecological Community means a naturally occurring vegetation assemblage that occurs in a
particular type of habitat that is known from a few to many occurrences and which may or
may not be managed for conservation and which may or may not be under threat.
Classifications are made by DPaW and categorised into five priority categories, with ‘Priority 1’
being of the highest conservation significance and/or a priority for surveying and determining
the conservation significance based on current knowledge of perceived threat. PECs have no
specific legal protection under the Wildlife Conservation Act 1950 (WA) or the Environmental
Protection Act 1986 (WA), other than the general protection that may be afforded to native
vegetation under such legislation.
Priority Fauna means fauna which are known from one, a few or several populations which may or may
not be under threat, or may otherwise be rare. Classifications are made by DPaW and
categorised into 5 priority categories, with Priority 1 being of the highest conservation
significance and/or a priority for surveying and determining the conservation significance
based on current knowledge of perceived threat. Priority fauna have no specific legal
protection under the Environment Protection and Biodiversity Conservation Act 1999 (C’th),
Wildlife Conservation Act 1950 (WA) or the Environmental Protection Act 1986 (WA), other than
the general protection that may be afforded to native fauna under such legislation
Priority Flora means flora which are known from one, a few or several populations which may or may
not be under threat, or may otherwise be rare. Classifications are made by DPaW and
categorised into four priority categories, with ‘Priority 1’ being of the highest conservation
significance and/or a priority for surveying and determining the conservation significance
based on current knowledge of perceived threat. Priority flora have no specific legal
protection under the Wildlife Conservation Act 1950 (WA) or the Environmental Protection Act
1986 (WA), other than the general protection that may be afforded to native vegetation under
such legislation.
Proponent means Mount Gibson Mining Limited (ACN 074 575 885) as the proponent for the Iron Hill
Deposits Proposal.
Proposal means a project, plan, program, policy, operation, undertaking or development or change in
land use as defined under the Environmental Protection Act 1986 (WA). The development,
operation and closure of the Iron Hill Deposits is a Proposal.
Public Environmental Review means a level of environmental impact assessment as defined by the
Environmental Impact Assessment (Part IV Divisions 1 and 2) Administrative Procedures 2012
(EPA 2012a).
Putrescible Waste means a waste substance that is readily able to undergo decomposition when in
contact with air or moisture (for example, food).
Rare Flora means flora taxa declared by the Western Australian Minister for Environment as protected
under the Wildlife Conservation Act 1950 (WA) due to it being considered likely to become
extinct or rare and therefore in need of special protection, or flora that is presumed to be
extinct in the wild and therefore in need of special protection.
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Short-Range Endemic Invertebrate Fauna means invertebrate fauna that are geographically restricted
in range due to life characteristics that may include (one or a combination of) poor powers of
dispersal, confinement to discontinuous habitats, low levels of fecundity, and/or have seasonal
activity (active during cool and wet periods).
Significant means having, or likely to have, a major effect of consequence. Antonym: Non-significant.
Specially Protected Fauna means fauna taxa declared by the Western Australian Minister for
Environment as protected under the Wildlife Conservation Act 1950 (WA) due to it being rare or
likely to become extinct, presumed to be extinct, subject to an international agreement on
migratory birds, or otherwise in need of special protection.
Taxa or Taxon (or Species) means the fundamental category of biological classification for flora and
fauna, composed of genetically related individuals that share common characteristics and are
capable of breeding.
Short-Range Endemic Invertebrate Fauna means terrestrial or freshwater invertebrate fauna which has
naturally small distributions (less than 10,000km2) due to ecological traits which may include
poor dispersal ability, confinement to discontinuous habitats, seasonal activity (usually
restricted to cooler, wetter periods) and low fecundity (consistent with Harvey 2002 cited in EPA
2009).
Subterranean Fauna means invertebrate fauna that have adapted to live underground. Subterranean
fauna includes stygobitic subterranean fauna (aquatic subterranean fauna) and troglobitic
subterranean fauna (non-aquatic subterranean fauna).
Tenement means a specified area of land to which a Licence of Lease is granted or acquired under
the Mining Act 1978 (WA) and to which the provisions of the Mining Act 1978 (WA) apply.
Tenements may be in the form of a Prospecting Licence, Exploration Licence, Retention
Licence, Mining Lease, General Purpose Lease or a Miscellaneous Licence.
Threatened Species means taxa of flora or fauna declared by the Commonwealth Minister for
Environment and protected under the Environment Protection and Biodiversity Conservation
Act 1999 (C’th) as a matter of national environmental significance for being extinct, facing a
risk of extinction, or in need of a conservation program to prevent the taxa from a risk of
extinction. Threatened Species are allocated a category of Extinct, Extinct in the Wild, Critically
Endangered, Endangered, Vulnerable or Conservation Dependent.
Threatened Ecological Community means an association of flora taxa that occurs in a particular type
of habitat that is facing a high, very high or extremely high risk of extinction in the wild in the
medium-term, near or immediate future. Threatened Ecological Communities are declared by
the Commonwealth Minister for Environment and protected under the Environment Protection
and Biodiversity Conservation Act 1999 (C’th), with subsequent protection also afforded under
the Environmental Protection Act 1986 (WA).
Unallocated Crown Land means land in which no interest is known to exist (other than Native Title within
the meaning of the Native Title Act 1993 (C’th)) and which is not reserved, declared or
otherwise dedicated by Government under the Land Administration Act 1997 (WA).
Vegetation means an assemblage of flora taxa.
Viewshed means an area that is visible from a defined location.
Waste Rock means the rock and/or soil material excavated from a mine pit that does not contain
mineralisation of an economic grade (which may change subject to international market
specifications and/or available technologies).
Waste rock landform means a designed, engineered and constructed structure made of Waste Rock.
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